Meeting of the

Oregon Tech Board of Trustees

Wilsonville, OR

Friday, October 13, 2023
10:30 am - 4:30 pm

Board of Trustees Meeting Agenda

Theme: New Beginnings
1. Call to Order/Roll/Declaration of a Quorum (10:30 am) (10 min) Chair John Davis

2. Consent Agenda (10:40 am) (10 min) Chair Davis
2.1.  Approval of Minutes of July 2023 Board Meeting
2.2. Committee Assignments for 2023-24

3. Board Reports
3.1. President’s Report (10:50 am) (45 min) President Nagi Naganathan
3.2. Foundation Report (11:35 am) (15 min) Chair Alan Polaski
3.3. Reports from Shared Governance Organizations
* ASOIT (11:50 am) (15 min) ASOIT Presidents: Devon Stokes (KI) & Ryland WhitePM)
* Faculty Senate (12:05 pm) (15 min) Senate President Terri Torres
* Admin Council (12:20 pm) (10 min) Chair Gaylyn Maurer

Break for Lunch — (12:30 pm) (45 min)

4. Special Reports and Discussion Items
4.1. Strategic Enrollment Report (1:15 pm) (15 min) Director of Admissions Josephine Ness
4.2.  Online and Global Campus Report (1:30 pm) (15 min) Dean Ruth Black
43 Portland Metro Campus Update (1:45 pm) (15 min) President Naganathan
4.4. Government Relations (2:00 pm) (15 min) .AV'P Kinberly Kogps
4.5.  Center for Wellbeing (2:15 pm) (15 min) Executive Director, Center for Wellbeing and
Director, Integrated Student Health Center, Gaylyn Manrer

5. Board of Trustee Committee Reports
5.1. Academic Quality and Student Success Committee Report (2:30 pm) (10 min) AQSS Chair TBD
5.2.  Finance and Facilities Committee Report (2:40 pm) (10 min) Finance & Facilities Chair Vince Jones
* Introduction of new internal auditors (2:50 pm) (10 min) 1%ce President John Harman
5.3. Executive Committee Report (3:00 pm) (10 min) Chair Davis

6. Action Item(s)
6.1. Recommendation for Technical Update to Board Policy on Resident Undergraduate Tuition and
Mandatory Fee Process (3:10 pm) (15 min) I'P Harman
6.2. Recommendation to Accept Bond Funding of $18M and Authorization to Proceed with
Geothermal System Renovation (3:25 pm) (15 min) I'P Harman
6.3.  University 2023-24 Goals (3:40 pm) (20 min) Chair Davis

7. Additional Discussion

8. Public Comment (4:00 pm) (15 min)
8.1.  University Labor Organizations
8.2. Public Comments

9. Other Matters (4:15 pm) (5 min) Chair Davis
10. Adjournment (4:30 pm)



Meeting of the
Oregon Tech Board of Trustees

In Person Only
Lotus Room, Oregon Garden Resort
Monday, July 24, 2023
8:30 am - 4:45 pm
& Tuesday, July 25, 2023
8:30 am - 1:00 pm
Board of Trustees
DRAFT Minutes
Trustees Present:
John Davis, Chair David Cauble Don Gentry Phong Nguyen
Cec Amuchastegui Vijay Dhir Kanth Gopalpur ~ Michele Vitali
Stefan Bird Johnnie Early Vince Jones Mason Wichmann
Nagi Naganathan (ex officio)
Trustees Unable to Attend:
Celia Nunez Mike Starr
Other Attendees:
Kathleen Hill Jill Mason Kelley Minty

University Staff and Faculty Present in person:
Ken Fincher, Vice President, University Advancement & Interim Board Secretary
David Groff, General Counsel
John Harman, Vice President, Finance & Administration
Joanna Mott, Provost & VP of Academic Affairs & VP for SEM
Adpria Paschal, Senior Executive Assistant to the President
Adrien Bennings, PCC
Marie Chisholm-Burns, OHSU
Christine Spivey, OHSU (support)
Ben Cannon, HECC
Brian Caufield, USSE
Christine Meadows, USSE

1. Call to Order/Roll/Declaration of a Quorum Chair John Davis

Chair Davis called the meeting to order. Interim Board Secretary Fincher took roll, and a
quorum was declared.
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Full Board

2. Welcome and Introductions Chazr John Davis

Chair Davis welcomed trustees and outlined the goals and expected outcomes
of the retreat. Some of the trustees introduced themselves and provided a brief

background.

Consent Agenda Chair John Davis
e Approval of the Minutes of the June 2,
2023 Meeting No changes were voiced.
Minutes approved as submitted.

e Approval of the Minutes of the June 29,
2023 Meeting No changes were voiced.
Minutes approved as submitted.

. Academic Affairs Overview Provost Joanna Mott

Provost Mott provided an update on Academic Affairs.

Perspectives on Higher Education Dr. Adrien Bennings, President, Portland
Community College & Dr. Marie Chisholnz-Burns, Provest, OHSU

Dr. Marie Chisholm-Burns provided details and background on OHSU and
health profession education. The following topics were covered.

e A general overview of entry and healthcare professional
degree requirements.

e US Bureau of Labor Statistics healthcare workforce projections
and shortages across select health professions.

e Role of geographic distribution in healthcare workforce shortages, and

e Barriers to health professions education.

Dr. Adrien Bennings shared her vision for Portland Community College and
how they partner with four-year institutions to create successful students and
professionals. Discussion ensued regarding curriculum and the role of
community colleges.

Finance and Administration Overview [P John Harman

VP Harman provided an overview of the following topics:
e Sources of state funds
e How state funding amounts are determined
e Sources of non-state funds and how they are determined
e Major components of General Fund Budget

e Budget model and approach to budget development

Oregon Tech Board of Trustees
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7. Working Lunch with Mr. Ben Cannon, Executive Director,
Oregon Higher Education Coordinating Commission

Ben Cannon provided an introduction to HECC and postsecondary education and
training in Oregon. He shared HECC’s vision, goals, and HECC’s key responsibilities
and duties regarding higher education. Ben Cannon discussed many statistics regarding
the higher education landscape in Oregon and the changing needs and demands of
students and employers.

8. Finance and Administration Overview (continued from agenda item #0)

VP Harman continued his discussion on the budget and process. President
Nagi Naganathan emphasized that a decision was made that no people should
be laid off for solely budgetary reasons while preparing the new budget.
Trustee Jones clarified that the state funding formula can be adjusted, and the
last time it happened, it was detrimental to Oregon Tech; the administration was
able to work directly with HECC to recover funds through reapplication of the
formula to Oregon Tech.

VP Harman gave an update on the student housing project and the facilities master plan.

9. Strategic Plan review and discussion President Nagi Naganathan

President Nagi Naganathan reviewed the process of creating the strategic
plan and its content. He discussed the four pillars and what each one means
to the university.

10. President’s Report and Discussion President Nagi Naganathan
Postponed until July 25, 2023 item #16

11. Board Roles and Responsibilities — Self Evaluation and Committee
Assignment Discussion Chair John Davis

Chair Davis shared his goals for the retreat. They are:

e Leave the retreat with good relationships with each other as
trustees and excitement to be engaged in the work of OIT.

e Motivated to be actively involved and appear on campus as good
stewards and representatives of the university.

e Lecave the retreat with a firm understanding of our academic
programs, budget and where Oregon Tech fits in the Oregon higher
education landscape.

e General understanding of the strategic plan so each can talk about
high-level goals that the university plans to achieve.

e Understand the importance of continued support of the
leadership and administration and other members of the
university to meet goals.

Chair Davis shared his thoughts on roles, responsibilities, and shared
governance. Discussion regarding roles and clarification occurred.
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Trustee Jones shared a list of tools and objectives to assist in onboarding new
trustees to give them orientation on their goals and responsibilities as trustees.

12. Executive Session: Labor Negotiation Law & Process Chair John Davis

The Board met in Executive Session per ORS 192.660(2)(f) and ORS 40.225
Rule 503

13. Board Recess

Board of Trustees Retreat Continued
Tuesday, July 25, 2023

14. Call to Order Chair John Davis

Chair Davis called the meeting to order.

15. Review on the Previous Day Chazr Davis

The introduction of trustees continued, and backgrounds were shared. The
trustees shared a topic or discussion from the previous day that impacted them.

16. President’s Report and Discussion President Nagi Naganathan

President Naganathan discussed the institutional goals for 2022-23 and
related institutional accomplishments. President Naganathan also talked
about Oregon Tech: Moving Forward in the Post-Pandemic World. He
shared observations from Executive Director Ben Cannon’s views that were
shared the previous day. A discussion with trustees ensued.

17. Trustee Meeting Calendar Planning Chair Davis

Chair Davis discussed the proposed dates for upcoming Board of Trustee
meetings for 2023-24.

18. Executive Session: Board Development Training General Counsel Dave Groff

The board members attended a training session to discuss expectations, public
meetings, government ethics, and their roles and responsibilities.

19. Other Business Chair Davis

20. Adjournment
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Oregon Tech Board of Trustees 2023-24 Committee Assignments

Academic Quality and Student Success (AQSS) Committee

e Chair John Davis, Interim Co-Chair

e Vice Chair Vince Jones, Interim Co-Chair
e Trustee Cecelia Amuchastegui

e Trustee David Cauble

e Trustee Dr. Vijay Dhir

e Trustee Dr. Johnnie Early

e Trustee Don Gentry

e Trustee Phong Nguyen

e Trustee Celia Nufiez-Flores

Finance and Facilities Committee also serving as the Audit Committee (F&F)

e Vice Chair Vince Jones, Chair
e  Trustee Stefan Bird

e Trustee Kanth Gopalpur

e Trustee Mike Starr

e Trustee Michele Vitali

e Trustee Mason Wichmann

Executive Committee

e Chair John Davis, Chair

e Vice Chair Vince Jones

e Trustee David Cauble

e Trustee Dr. Johnnie Early

e Trustee Kanth Gopalpur

e Trustee Celia Nufiez-Flores

e President Nagi Naganathan (Ex-Officio)



PM ASOIT

October 13
2023




PM ASOIT

Goals

e Address and seek satisfaction
of student needs
o Continue previous ASOIT’s
goals
e Improve student involvement
and campus life




Campus Life

New Lounge

Summer Renovation

Importance:
e Establishing a community keeps

students engaged
e Visitors leave with a better impression

of our campus
Future:
e More community-focused, social

events
e Further redecoration



Previous ASOIT

Course Modality
e Evening courses cater towards part time students

e Access to recorded lectures
e Having in-person options

e Frequency of needing to come to campus
Academic Issues

e Faculty members rarely seen on campus
e Percentage of courses offered in-person to qualify

as a PM academic program (international/veteran)




February 3rd Town Hall

Academic Affairs

Concerns and Commitments
e “Hands-on” modality should be enforced

o Consistent office-hours, in-person learning
e Department Chairs should visit each term

o Announce in advance

o Visit classrooms, walk halls
e General academic concerns

o |nstructor shortage

o Changing course modality/ plans




Administrative Council
Report

Gaylyn Gaddy Maurer, MA, LPC
Executive Director, Center for Wellbeing

Chair, Administrative Council




Admin Council Charge

\

* Being available to serve in an advisory capacity to the President
and other appropriate administrators;

* Maintaining ongoing contact with the Faculty Senate;

* Considering appropriate campus-wide issues where the input
and/or interest of administrative staff are relevant, and making
appropriate recommendations about these issues;



Admin Council Charge (Cont’d)
o

* Reviewing proposed Oregon Tech policies and procedures and
advising appropriate parties accordingly;

* Performing annual selection of Administrative Emeritus; and

* Managing or supporting events and initiatives that strengthen
connections between Administrative staff and the rest of the
university, as well as strengthening connections between
Administrative staff across locations.






Progress Towards

2022-2023 Goals

Goals

* Consider expanding recognition
(“Kudos”) program

* Explore way to communicate
when employees enter and exit

* Increase connection among
staff

* Continue to support
Compensation Study

~—
Progress

* Opened up nominations to
include classified staff & faculty

* Promoted Marketing’s
newsletter

+ Developed & piloted Mentoring
Program as well as Tech Affinity
Groups (TAGs)

* Encouraged staff to update
Position Descriptions




2023-2024 Goals

& Progress to Date

Goals

+ Solicit feedback from
unclassified staff more
effectively

* Continue support of the
Compensation Study

* Increase awareness of
institutional departments

* Provide more professional
development opportunities

* Support onboarding of new
staff (staff engagement)

+ Tile in TechWeb

* Scheduling meeting with the
consulting group
* During monthly meetings:

* Will implement spotlight on
departments

* 10 to 15 minute professional
development “nuggets”

* Oregon Tech swag, personal
welcome, new brochure



Questions?
Thank you for your time!

Oregon 134,

Admin Council




Josephine Ness
Director of Admissions



Fall 2023



Fall 2023- KF



Fall 2023- PM



Fall 2023- Online



Fall 2023- Retention



Fall 2024- First Year

Fall 2024

Fall 2023
Fall 2022




Fall 2024- First Year KF

Fall 2024

Fall 2023
Fall 2022




Fall 2024- First Year PM

Fall 2024

Fall 2023
Fall 2022




Fall 2024- Transfer

Fall 2024

Fall 2023
Fall 2022




Physical Therapy

Fall 2024 148

Fall 2023 (total) 120




Challenges

e Student behavior
 Demographic cliff
e Data dip



Opportunities

* Retention Initiatives
 Regional Model

e Direct Admission

e Communication Expansion

e Digital Upgrades

e Sponsorships

 Non-degree seeking students
 Enhanced Marketing Efforts



Retention

* Reviewing course data to identify and solve bottlenecks & stop out
points

 Multi-channel communication plan

* First year advisors meet with students 3x/first term
* Registration ad pilot

e Early alert system & mid-term grade checks



Regional Model

 On track to more than double # of visits & fairs compared to last
year

e Enhanced HACAC involvement & HSC relationships



Direct Admissions

 Niche DA Update
e 26% of FA24 admits
e 50% of FY PM admits through Niche DA

e Common App pilot
* Beginning mid-cycle this year

e Working with the State
 Senate Committee on Education Testimony



Digital Upgrades

 KWALL

e Lightcast widgets

e Scoir

* Niche

 Intersect Connect

* Youvisit tour refresh



KWALL



Lightcast Widgets



SCOIR



Niche



Niche



Intersect



Communication & Operations
Expansion

 Expand Operations & Communications team
e Internal promotion & additional position
e Slate Leadership Team

* Cleaner data, easier processes for students, better digital
experience, enhanced student journey

e Continual improvement to enhance presence & student journey



Data Driven Decisions

e Carnegie models
e Inquiry = App
* App =2 Enroll
* Retention

 Encoura model

e ZeeMee Engagement Scoring
 Mainstay surveys

e Scholarships & Remission



Transfer Advising & Recruitment

 Avg. 8 transfer appointments/week
e 4x increase over last year
e Communication follow up

e Weekly appointments at Clackamas & Chemeketa
 Monthly visits to RCC & twice monthly to KCC being developed



Dual Credit Student Recruitment

e All treated as an inquiry

* Additional communication on DC transfer credits & time to degree
in development

 Individual advising in development



Sponsorships

e FBLA & DECA Expo & Regional Events
 Robotics Championships

* PNACAC & NACAC

e Graduation Motivation



Non-degree Seeking Students

e Certificates
 Credentials
e Continuing Education



Enhanced Marketing

e Online Marketing

* Transfer Marketing

 FY Marketing

e CPL Marketing

e Eclipse Fest & Manufacturing Day Geofencing
 Marketing Investments



Online Marketing



Transfer Marketing

 Ran from February-September

e PM, Central/Eastern OR, Southern OR, Northern CA
¢ .15 CTR, 1.357m impressions

e Display ads & video pre-roll



Brand Awareness Marketing

 $30k campaign across OR, HI, CA, WA, & ID for FA24 & FA25

 General awareness + PM, Healthcare, Applied Science, &
Engineering

¢ .24% CTR, 264k impressions
e Display ads & video pre-roll



CPL Marketing



Marketing Repositioning Proposal

* Need to position ourselves favorably within the next two years
 Brand Awareness
 Recruitment Marketing (FY & TR)
* Online & JiT Learning Marketing
* International Marketing
« SEM Plan
e Additional Web Upgrades
 New Professional Video



Online Learning and
Global Engagement Report

Ruth Claire Black, J.D, EdD
Dean of Online Education and Global Engagement



ONLINE OVERVIEW



CERTIFICATES AND ASSOCIATES PROGRAMS

CERTIFICATES Enroliment
Clinical Sleep Health 10
Picture Archiving & Comm Systems 6
Polysomnographic Technology 5
ASSOCIATES DEGREE PROGRAMS

Sleep Health Polysom Tech Option 11

GENERAL STUDIES/UNDECLARED 32



BACHELORS DEGREE COMPLETION PROGRAMS

Enroliment
Echocardiography 58
Diagnostic Medical Sonography 34
Dental Hygiene 28
Vascular Technology 17
Respiratory Care 14

Geomatics, Surveying (new) 5



BACHELORS DEGREE PROGRAMS

Applied Psychology

Information Technology

Technology and Management
Business Management

Health Care Management (combined)
Operations Management

Health Informatics

Geomatics, GIS (new)

44
31
24
19
18
15
10



GRADUATE PROGRAMS

TUITION ENROLLMENT
Allied Health $438 per credit 17
Applied Behavior Analysis $438 per credit 6

Engineering $638 per credit 2



Tuition Rates and Fees

Program Offerings

Cal State Online

Varies by program: generally,

$450 per UG credit

Business, IT, Health, Ed, Civil Engineering, Degree Completion

National University
merged with Northcentral

$461 per UG credit

Plus $135 material fee per course

Bus, Ed, Engineering and IT, Psychology

University of Florida
Online

UG Out of State $500 per credit

Plus $98 per course fee

Bio, Bus, Management, ICS, Ed, Engineering, Health, Physical Sciences, Psychology

Arizona State University
Digital Immersion

$350 per credit UG
$500 per credit Grad

Bus, Management, ICS, Ed, Engineering, Health, Math, Natural Resources, Physical
Sciences, Psychology

Colorado State Univ
Global eCampus

$350 per credit UG
$500 per credit Grad

Bus, Management, ICS, Ed, Health

Western Governors

Flat Rate Tuition
$3500-4750 per 6 months

Competency Based Online Programs. WGU is not a direct comparator.

OSU eCampus

$350-410 per credit UG
$590-868 per credit Grad

90+ UG programs online
40+ Grad programs online

OREGON TECH
ONLINE

UG: $308 per credit
[plus $65 Canvas fee]

Graduate:

MS Allied Health $438 credit
MS Engineering $638 credit

Bachelor Degree Completion: Dental Hygiene, Diagnostic Medical Sonography,
Echocardiography, Geomatics Surveying, Health Care Management, Respiratory Care,
Vascular Technology

Bachelor Degrees: Applied Psychology, Business Management, Geomatics GIS, Health
Care Management, Health Informatics, Information Technology, Operations
Management, Technology & Management




FALL QUARTER ONLINE COURSES AND ENROLLMENT

UNDERGRADUATE
COURSES
ENROLLMENT
AVERAGE COURSE SIZE

GRADUATE

COURSES
ENROLLMENT
AVERAGE COURSE SIZE

165
2301
14

15
117
7.8



ONLINE FOCUS

« Reduce DFW!I rates

e Improve student experience with online course templates

e Align student experience of online and in person courses

* Increase use of open access resources in online courses

« Reach out to and engage with stopped out and high retention risk students
* Deliver regular trainings on Canvas, course design and online pedagogy

* Position the online department as a faculty resource and partner



ONLINE FOCUS

Create a new extended education department and platform
for non-degree seeking students

e Certificates

e Stackable credentials

e Micro-credentialing and microlearning

e Just in Time learning (JiT)

PLA and Credit for Prior Learning pathways and stackable options
Competency badges and competency-based short courses

Professional licensing and continuing education options especially for alumni
Military spouse, dependent and survivor benefits programs



NEW CERTIFICATE OPTIONS FOR FALL 2024

* Technical Writing

* Proposal and Grant Writing

* Technical and Medical Writing

* Business Management Essentials

* Global Studies

 Management Information Technology
e Cyber Security

* Ux: User Experience Design



GLOBAL OVERVIEW




GLOBAL

International student and faculty mobility opportunities such as:
e Study abroad

nternationa
nternationa
nternationa
nternationa
nternationa
nternationa

summer exchange and travel programs

student internships and work placements

student and faculty exchange opportunities
research opportunities for students, faculty & staff
student interest in sports team participation

high school students looking for both online and

on-campus experiences



GLOBAL

Celebrate existing global connections:

 Dental Hygiene Jamaica trip

e Sonja Bickford's international data collection with students in Finland, Norway and Sweden
 Mark Neupert’s longstanding partnership relationship with a university in the Netherlands
 Rick Hoylman’s volunteer work with nonprofit radiology organization RAD-AID in Africa

Explore international partnership and collaboration opportunities with peer universities

Improve comprehensive support and engagement opportunities for international students

Globalize the curriculum:

« Build intercultural learning elements and global competencies across the curriculum
 Hold cultural and international events virtually and on campus
« Develop relationships with global sister campuses









Kimberly Koops, JD
Assistant Vice President, Government Relations
Board of Trustees Meeting | October 13, 2023



Government Relations coordinate’s Oregon
Tech’s legislative and advocacy efforts at the
federal, state, and local levels. We build and
strengthen relationships with Oregon Tech's
constituencies and encourage investment in and
support for the university, its programs, and its
initiatives.



Cassidy Kotter Kimberly Koops, JD
Assistant Director Assistant Vice President
Government Relations Government Relations



e $18m:

e $1b:

e $308m:

e $24.9m:

Oregon Tech Advocates in the State House
Chamber during Polytechnic Pride Day at the
Capitol
May 23, 2023

e First at the Capitol!



« SB 273

* HB 3456

* HB 2611

 Geothermal Renovations
e Sustainability Funding



President Naganathan and AVP Koops at
the ceremonial bill signing for HB 2049,
creating the Cybersecurity Center of
Excellence

Senator Woods visited the
Portland-Metro campus for a
tour of the Center for
Cybersecurity Operations and
Research and Cyber Defense
Center, cybersecurity
demonstration, and meeting
with students, faculty, and
alumni.






President Naganathan
and Representative
Sosa

President Naganathan President Naganathan President Naganathan
and Senator Dembrow and Representative and Representative
Reschke Mclntire



2024 Short Session Agenda




Federal Agenda

* Increased agency funding
* Doubling the Federal Pell Grant

 Congressionally Directed
Spending/Community Project
Requests



President Naganathan and
State Senator Suzanne Weber

Congresswoman Bonamici with St. Congresswoman Bonamici speaking to

Helens Student Ambassadors students in the
OMIC Additive Innovation Center



Congressionally Directed Spending

Requests

Dr Jamie Kennel, Dr. Lara Pracht, Rep. Emily Mclntire,
Rep. Courtney Neron, Legislative Assistant Sara Kim,
ASOIT President Billy Kimmel, & President Naganathan
at the EMS Program Tour
March 17, 2023

REQUESTED BY SENS. WYDEN,
MERKLEY:

 Thin Films Research Center

e $1.045 million in NIST approved
as part of the Senate FY2024
Commerce-Justice-Science
Appropriations Bill.

 Addressing care disparities in
Emergency Medical Services
Care



Program Requests & Congressional Add

e Monitoring Habitat Use of Endangered Lost
River Sucker and Short Nose Sucker in
Klamath Basin (Professor Nate Bickford)

e Air Qualitg Monitoring and Assessing Health
Effects of Wildfires (Professor Kyle Chapman)

e Mountain Bird Research Lab (Professor
Jherime Kellerman)

e Geospatial Research and Applications Center
(Professors Jack Walker, Su Jin Lee)

e Wildlife Response to Post Fire Restoration
Practices (Professor Nate Bickford)

e Scanning and Additive Manufacturing
(Congressional add - OMIC)

With Senator Merkley
March 23, 2023

Seeking federal funding in FY24 @ $6.983M



Upcoming Activities

e DC Trip, 11/13

* University Day at the Capitol,
February TBD

* Potential small lobby day during
January legislative days

 Further campus engagement with
policymakers in Klamath Falls,
Wilsonville, Scappoose, and Salem.



Questions?

Contact Kimberly Koops at if you
have any questions or want to get more involved in our
advocacy efforts to support students and our institution.


mailto:Kimberly.koops@oit.edu

A Comprehensive Approach to
Mental Health & Wellbeing:
Center for Wellbeing Overview

Gaylyn Maurer, MA, LPC
Executive Director, Center for Wellbeing
Director, Integrated Student Health Center




Oregon Tech Center for Wellbeing

Oregon Tech Wellbeing :
actively invested in their own mental health and resilience while
sustaining a workplace that enhances employee wellbeing and engagement.

Mission
The Center for Wellbeing spearheads a strategic research-based, campus-wide

approach to supporting the mental health and wellbeing
of the entire Oregon Tech community.



What Does That Look Like?

\

* Partnering with the Wellbeing Committee

+ Goal I: Employee wellbeing will improve as a result of participation in the wellbeing
initiative
« Strengthening referral pipeline and partnerships in the community

Choose

* Wellbeing programming (Wellbeing Fair, workshops, Fun Run)
* Promoting resources (TechRec, EAP, PEBB programs)
* Choose Well program to impact behavior change

* Progress to Date:
* Meetings with community partners to initiate collaboration
& funding

* Two Suicide Prevention workshops completed

+ Exploring options for strengthening HEM Oregon TECH

* Choose Well surveys completed at Convocation




What Does That Look Like?

« Goal Il: Oregon Tech employees will demonstrate increased workplace
engagement

# Official Wellbeing Liaisons (OWLs)

* Employee Mentoring Program — piloted with unclassified staff
+ Tech Affinity Groups (TAG) - piloted with unclassified staff

* Campus-wide events

* Progress to Date

* Collecting data on Mentoring pilot, working with Provost’s
Office to create Faculty Mentoring

* Successful Oregon Tech Games, overwhelmingly positive feedback
* OWLs up and running




What Does That Look Like?

* Goal 3: The Oregon Tech community will support and enhanceMy
# Marketing campaign to promote Resiliency (Academic Spaces)
# Training faculty to support Growth Mindset in the classroom
* Workshops for employees and students on increasing Resiliency

* Progress to Date:

+ Data gathered about potential “views” per classroom, initial
designs being drafted

* Employee session on Resiliency during Convocation,
quite positive feedback

# Sessions with RA’s and SOAR focusing on “Bouncing Forward”







What Does That Look Like?

« Goal 4: Student wellbeing will improve as a result of the wellbeing initia
* Continued Student Health support and programming
# Inclusion of students in wellbeing events

* Progress to Date:

* Student Health quite busy with start of term

# Will be marketing the upcoming Domestic Violence workshop (facilitated by Klamath
Advocacy Center) to students as well




Interested in Supporting?

‘\

* Networking opportunities for community
partnerships

* Strengthening pipeline for referrals

* Recommendations for funding
opportunities

* Open to suggestions and feedback!




Thank You For Your Time!
Questions?




October 13, 2023

ACTION ITEM

Agenda Iltem No. 6.1

Recommendation for Approval of a Technical Update to
the Board Policy on Undergraduate Resident Tuition and
Mandatory Fees Process

Background

A primary responsibility of the Oregon Tech Board of Trustees is to establish tuition and mandatory
enrollment fees each fiscal year. Oregon Revised Statute (ORS) 352.102 outlines the Board’s
responsibilities relative to tuition and mandatory enrollment fees. Section 352.103(2) (see Attachment
A) outlines the required representation on the university committee charged with the responsibility of
developing a recommendation for tuition and fees as follows:

(2) The public university shall:
(a) Establish a process to ensure that the advisory body required under subsection (1) of
this section is composed of no fewer than:
(A) Two administrators of the university;
(B) Two faculty members of the university;
(C) Two students representing the recognized student government of the university; and
(D) Two students representing historically underserved students of the university, as
defined by the public university.

In response to the ORS, the Oregon Tech Board of Trustees adopted the Board Policy on Undergraduate
Resident Tuition and Mandatory Fees Process on February 22, 2016. The Policy was amended on June 30,
2016 and again on January 24, 2019.

The Board Policy requires the establishment of a Tuition Recommendation Committee (TRC) to
exercise the responsibilities under the Policy as required by the statute. An amendment to language in
the Board Policy is necessary to more cleatly reflect the requirements (see Attachment B).

Recommendation

After discussion and review of related documents, and with the recommendation of the Finance
and Facilities Committee, staff recommends a Motion to Accept the proposed technical
update to the Board Policy on Resident Tuition and Mandatory Fees Process.

Attachments:

A. ORS 352.103 Undergraduate Resident Tuition and Mandatory Enrollment Fees
B. Amended Board Policy with Recommended Technical Update to Undergraduate Resident

Oregon Tech Board of Trustees
Board of Trustees Page 1 Technical Update to Board Policy on
Undergraduate Resident Tuition and
Mandatory Fees



October 13, 2023

Tuition and Mandatory Fees Process

Oregon Tech Board of Trustees
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Attachment A

352.102 Tuition and mandatory enrollment fees. (1) Except as set forth in this section, the
governing board may authorize, establish, eliminate, collect, manage, use in any manner and
expend all revenue derived from tuition and mandatory enrollment fees.

(2) The governing board shall establish a process for determining tuition and mandatory
enrollment fees. The process must:

(@) Include the use of an advisory body in the manner set forth in ORS 352.103; and

(b) Ensure that the governing board receives and considers all written reports and minority
reports, including all recommendations, deliberations and observations of the advisory body that
are provided to the president of the university under ORS 352.103.

(3) The governing board shall request that the president of the university transmit to the
board the joint recommendation of the president and the recognized student government before
the board authorizes, establishes or eliminates any incidental fees for programs under the
supervision or control of the board and found by the board to be advantageous to the cultural or
physical development of students.

(4) In determining tuition and mandatory enrollment fees for undergraduate students who are
enrolled in a degree program and are qualified to pay resident tuition:

(a) The governing board may not increase the total of tuition and mandatory enroliment fees
by more than five percent annually unless the board first receives approval from:

(A) The Higher Education Coordinating Commission; or

(B) The Legislative Assembly.

(b) The governing board shall attempt to limit annual increases in tuition and mandatory
enrollment fees for undergraduate students who are enrolled in a degree program and have
established residency in Oregon to a percentage that is not greater than the percentage increase in
the Higher Education Price Index, as compiled by the Commonfund Institute.

(5) If the governing board of a public university requests that the commission approve an
increase in the total amount of tuition and mandatory enrollment fees of more than five percent
under subsection (4)(a) of this section, the public university shall provide to the commission:

(a) All written reports and minority reports, including all recommendations, deliberations and
observations of the advisory body that are provided to the president of the university under ORS
352.103; and

(b) Any other information or materials the commission determines are necessary in order for
the commission to determine whether to approve the proposed increase in the total amount of
tuition and mandatory enrollment fees.

(6) The governing board may not delegate authority to determine tuition and mandatory
enrollment fees for undergraduate students who are enrolled in a degree program and are
qualified to pay resident tuition. [2013 ¢.768 810; 2018 ¢.65 83]

352.103 Advisory body for tuition and mandatory enrollment fees; composition; process
for making recommendation. (1) Each public university listed in ORS 352.002 shall have an
advisory body to advise the president of the university on the president’s recommendations to the
governing board regarding resident tuition and mandatory enrollment fees for the upcoming
academic year.

(2) The public university shall:

(a) Establish a process to ensure that the advisory body required under subsection (1) of this
section is composed of no fewer than:

(A) Two administrators of the university;
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(B) Two faculty members of the university;

(C) Two students representing the recognized student government of the university; and

(D) Two students representing historically underserved students of the university, as defined
by the public university.

(b) Establish a written document describing the role of the advisory body and the relationship
of the advisory body to the public university, president of the university and the governing board.

(3) The public university shall ensure that all members of the advisory body are offered
training on:

(@) The budget of the public university;

(b) The mechanisms by which moneys are appropriated by the Legislative Assembly to the
Higher Education Coordinating Commission for allocation to public universities; and

(c) Historical data regarding the relationship between the amount of resident tuition and
mandatory enrollment fees charged by the public university and the amount of state
appropriations that the commission allocates to the public university.

(4) In order to assist the advisory body in making its recommendations, the public university
shall provide the advisory body with:

(@) A plan for how the governing board and the public university’s administration are
managing costs on an ongoing basis; and

(b) A plan for how resident tuition and mandatory enrollment fees could be decreased if the
public university receives more moneys from the state than anticipated.

(5) Before making a recommendation to the president of the university that resident tuition
and mandatory enrollment fees should be increased by more than five percent annually, the
advisory body must document its consideration of:

(a) The impact of the resident tuition and mandatory enrollment fees that the advisory body
intends to recommend to the president of the public university on:

(A) Students at the public university, with an emphasis on historically underserved students,
as defined by the public university; and

(B) The mission of the public university, as described by the mission statement adopted
under ORS 352.089; and

(b) Alternative scenarios that involve smaller increases in resident tuition and mandatory
enrollment fees than the advisory body intends to recommend to the president of the public
university.

(6) The advisory body shall:

(a) Provide meaningful opportunities for members of the recognized student government and
other students enrolled at the public university to participate in the process and deliberations of
the advisory body; and

(b) At a time established by the public university, provide a written report to the president of
the university that sets forth the recommendations, deliberations and observations of the advisory
body regarding resident tuition and mandatory enrollment fees for the upcoming academic year.
The written report must include any minority report requested by a member of the advisory body
and any documents produced or received by the advisory body under subsections (4) and (5) of
this section.

(7) Each public university shall ensure that the process of establishing resident tuition and
mandatory enrollment fees at the public university is described on the Internet website of the
public university. This material must include, but is not limited to:
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() The written document produced by the public university under subsection (2)(b) of this
section; and

(b) All relevant documents, agendas and data that are considered by the advisory body during
its deliberations.

(8) As used in this section, “resident tuition and mandatory enrollment fees” means the
tuition and mandatory enrollment fees for undergraduate students who are enrolled in a degree
program and have established residency in Oregon. [2018 c¢.65 §2]
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Board Policy on Resident Undergraduate Tuition and Mandatory Enrollment Fee Process

1.

Board of Trustees of Oregon Institute of Technology

Purpose

It is the policy of Oregon Institute of Technology that tuition, fees, fines and other charges are
to be developed, approved, issued and communicated in a transparent and consistent manner,
with the engagement of appropriate University stakeholders. The purpose of this policy is to
outline and clarify the process for setting tuition, fees, fines and other charges at the

University.
2. Background
2.1 Tuition and Mandatory Enrollment Fees. ORS 352.102(2) requires the Board of Trustees

2.1.1

2.1.2

2.1.3

214

3.2

3.3

to establish a process for determining tuition and mandatory enrollment fees. Some of
these fees will be different between Klamath Falls and Wilsonville due to the availability
and extent of services provided at each campus.

Incidental Fees. ORS 352.102(3) requires the institutional president to submit the joint
recommendation of the president and the Associated Students of Oregon Institute of
Technology (ASOIT) prior to the Board taking action on incidental fees. ORS 352.105
requires the Board to collect mandatory incidental fees upon the request of ASOIT,
except in certain circumstances. ORS 352.105(1) requires that ASOIT consult with the
Board in the establishment of a process for requesting mandatory student incidental
fees.

Health Service Fees. Set each year upon recommendation by the Health Service
Advisory Committee to the presidents of both ASOIT the recognized student
government and OIT. Assessed to enrolled students who are eligible for health services.
Building Fees. Set each year by the Board upon recommendation by the institutional
president. This fee is used to pay for bond debt service associated with projects for
auxiliary or education and general facilities or athletic facilities.

Other Mandatory Fees. Set based on the recommendation of the ASOIT or a successful
referendum vote of the student body, and upon recommendation of the institutional
president with approval by the Board. These fees are used to pay for activities,
assessments or needs to support the mission of the university.

Definitions

Associated Students of Oregon Institute of Technology (ASOIT) The recognized student
government of the University.

Incidental Fee Committee The ASOIT committee responsible for recommending the
amount and allocation of the Incidental Fee to ASOIT and the President and for
developing Student Fee Guidelines which are subject to review and approval by the
President and are to be provided at least annually to the Board’s Finance and Facilities
Committee.

Tuition Recommendation Committee This committee is responsible for recommending
the undergraduate tuition and mandatory fee rates to the institutional president.

Adopted: 02/22/16 Page 1 of 5
Amended: 06/30/16
Amended: 01/24/19
Amended: 10/13/23
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3.4

3.5

3.6

5.

Comprised of no fewer than two students (one from each campus) who represent
ASOIT and no fewer than two students (one from each campus) who represent
historically underserved students of the university, as defined by the university; no
fewer than two faculty members, one of which is the chair of the Fiscal Operations
Advisory Council (FOAC); and no fewer than two administrators.

Fiscal Operations Advisory Council (FOAC) The Fiscal Operations Advisory Council is a
faculty/administrative council for the purpose of advising the President on budget and
financial matters.

Historically Underserved Students This is defined as “Targeted Student Populations” as
identified by the Higher Education Coordinating Commission in Oregon Administrative
Rules related to the administration of the Student Success and Completion Model (OAR
715-013-0025(1)(bb)).

Resident Tuition and Mandatory Enrollment Fees The tuition and mandatory enrollment
fees for degree-seeking, undergraduate students who have established residency in
Oregon.

Roles and Responsibilities
The Board of Trustees retains authority and responsibility to annually establish

Tuition and Mandatory Student Fees.

The Board delegates to the President, who may further delegate to the Vice
President for Finance and Administration, authority and responsibility to annually
establish other fines, fees, and charges, as provided in Section 6.0 of this policy.

Setting of Tuition and Mandatory Student Fees, and Incidental Fees

Tuition and Mandatory Enrollment Fees, and Incidental Fees, are established annually by the
Board, generally at the Board’s meeting in spring prior to the applicable academic year in
accordance with the requirements of ORS 352.102 and ORS 352.105.

5.1

Process for Setting of Tuition and Mandatory Enrollment Fees. The Tuition
Recommendation Committee shall meet at least twice between January and February
prior to providing the President written recommendations on proposed tuition and
mandatory fee rates for resident undergraduate students the upcoming academic year;
these meetings shall be open to the student body. A minimum of one public forum shall
be held at the Klamath Falls campus and a minimum of one at the Portland-Metro
campus to discuss and obtain input on the proposed tuition and mandatory fees; and
broad notification of the forum shall be made to the university community.

To assist in making its recommendations, the Tuition Recommendation Committee shall
receive a plan for how the Board of Trustees and Administration are managing costs on
an ongoing basis and a plan for how resident tuition and mandatory enrollment fees
could be decreased if the university receives more moneys from the state than
anticipated.

Adopted: 02/22/16 Page 2 of 5
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5.2

53

When advising the president, the Tuition Recommendation Committee shall include
input received at the public forum and considerations regarding the mechanisms by
which moneys are appropriated by the Legislative Assembly to the Higher Education
Coordinating Commission for allocation to universities, historical tuition and fee
trends, comparative data for peer institutions, the University’s budget and projected
cost increases, and anticipated state appropriation levels. In addition to the
recommendations, the report shall convey deliberations and observations of the
Tuition Recommendation Committee, and must include any minority report
requested by a Tuition Recommendation Committee member and any documents
produced or received by the Tuition Recommendation Committee. The President
shall bring the recommendations report and all associated documents to the Board
for approval.

If the Tuition Recommendation Committee recommends to the president that
resident tuition and mandatory enroliment fees should be increased by more than
five percent annually, it must document its consideration of the impact of the
recommended increase on (a) students at the public university, with an emphasis on
historically underserved students, as defined by the university, (b) the mission of the
university; and its consideration of: alternative scenarios that involve smaller
increases in resident tuition and mandatory enrollment fees than the advisory body
intends to recommend to the president.

When setting tuition and fees, the Board may consider a number of factors, including
the intent to (a) create affordable access to degree programs, (b) create a diverse
student body, (c) maintain strong degree programs at every level, (d) develop and
maintain the human and physical infrastructure necessary to support the university’s
educational outcome goals, and (e) maintain the fiscal integrity of the institution over
the long-term.

Process for Setting of Incidental Fees. An incidental fee is assessed each term to support
institutional student programs that are advantageous to the cultural or physical
development of students. Funds generated by the incidental fee are used to fund
college union operations, student clubs and programs, and athletics, among other
programs.

The Incidental Fee Committee is responsible for recommending the amount and
allocation of the incidental fee to the ASOIT and the President, pursuant to the
Incidental Fees Policy (OIT 40-090).

ASOIT and the President are to work together to reach agreement on a joint
recommendation regarding the incidental fee. Once approved, the President shall bring
the joint recommendation to the Board for consideration.

Limits on Tuition and Mandatory Student Fees Increases. When setting Tuition and

Adopted: 02/22/16 Page 3 of 5
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5.3.2

5.3.3

54

6.2

7.

Mandatory Student Fees, the Board shall consider the following limits:

The Board may not increase the total of Tuition and Mandatory Student Fees by more
than five percent annually unless the Board first receives approval from the Higher
Education Coordinating Commission or the Legislative Assembly (ORS 352.102(4)(a)).

If the Board requests an increase in the total amount of tuition and mandatory
enrollment fees of more than five percent, the university shall provide the Higher
Education Coordinating Commission the full report and all associated documents
submitted to the President from the Tuition Recommendation Committee; and any
other information or materials the Higher Education Coordinating Commission
determines are necessary to determine whether to approve the proposed increase in
the total amount of tuition and mandatory enroliment fees.

The Board will attempt to limit the annual increases in Tuition and Mandatory Student
Fees for undergraduate students who are enrolled in a degree program and have
established residency in Oregon to a percentage that is not greater than the percentage
increase in the Higher Education Price Index, as compiled by the Commonfund Institute
(ORS352.102(4)(b)).

Fee Remissions. Tuition rates set by the Board shall also include an allowance for fee
remissions to be used for access, affordability, athletic and merit purposes.

Setting of Other Tuitions, Fees, Fines, and Charges

Process for Setting Other Fees, Fines, and Charges. The President is authorized to
establish other fees, fines, and charges to cover specified costs of the University or for
other purposes. Such other fees, fines, and charges are to be reconsidered annually.
Process for Setting Other Tuitions. The President will recommend all proposed tuition
rates including, but not limited to, non-residential, differential, and other programs, to
the board for approval annually after a transparent and collaborative campus process.

Website Posting

The process of establishing resident tuition and mandatory enrollment fees must be described
on the university website.

7.1

Material posted must include this policy or another written document describing the
role of the Tuition Recommendation Committee and the relationship of the Tuition
Recommendation Committee to the public university, university president, and the
board of trustees; and all relevant documents, agendas and data that are considered by
the Tuition Advisory Committee during its deliberations.
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Provided for reference only — Statutory guidance on tuition and mandatory fees:

352.102 Tuition and mandatory enrollment fees. (1) Except as set forth in this section, the

governing board may authorize, establish, eliminate, collect, manage, use in any manner and
expend all revenue derived from tuition and mandatory enrollment fees.

(2) The governing board shall establish a process for determining tuition and mandatory
enrollment fees. The process must provide for participation of enrolled students and the
recognized student government of the university.

(3) The governing board shall request that the president of the university transmit to the
board the joint recommendation of the president and the recognized student government
before the board authorizes, establishes or eliminates any incidental fees for programs under
the supervision or control of the board and found by the board to be advantageous to the
cultural or physical development of students.

(4) In determining tuition and mandatory enrollment fees for undergraduate students who
are enrolled in a degree program and are qualified to pay resident tuition:

(@) The governing board may not increase the total of tuition and mandatory enroliment
fees by more than five percent annually unless the board first receives approval from:

(A) The Higher Education Coordinating Commission; or

(B) The Legislative Assembly.

(b) The governing board shall attempt to limit annual increases in tuition and mandatory
enrollment fees for undergraduate students who are enrolled in a degree program and have
established residency in Oregon to a percentage that is not greater than the percentage
increase in the Higher Education Price Index, as compiled by the Commonfund Institute.

(5) The governing board may not delegate authority to determine tuition and mandatory
enrollment fees for undergraduate students who are enrolled in a degree program and are
qualified to pay resident tuition. [2013 ¢.768 §10]
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October 13, 2023

ACTION Item

Agenda ltem No. 6.2

Recommendation for Acceptance of $18 million In Series XI-
Q Bond Funds and Authorization for President to Proceed
with Geothermal System Renovation

Background:

During the 2022-2023 Oregon legislative session, Oregon Tech (University) received an authorization
for Series XI-QQ bonds for the Geothermal System Emergency Renovation project (renovation,
project). These bond proceeds total $17,956,151 and are issued on the credit of the state and do not
require repayment by the University. The emergency renovation is a multiphase project to address the
system’s current critical condition of genuine life safety risks with severe implications for student and
employee safety and the University’s operations.

This project will completely renovate the geothermal infrastructure on the Klamath Falls campus. The
renovation includes a combination of rehabilitation, replacement, and modernization of geothermal
wells (production and injection wells), geothermal mechanical building and main geothermal storage
and pumping system, geothermal distribution system (distribution piping), campus main electrical gear
and distribution system (building heat exchange system), campus snowmelt and campus main electrical
equipment. The project also includes addressing code compliance, imminent life safety risks,
improvements to surrounding areas, landscaping and ADA accessibility.

An engineering assessment of the geothermal heating system was conducted in June 2022, identifying:
(a) system elements, (b) observed issues and description of recommended action, (c) rationale for
recommendation and (d) expected outcomes of recommended actions. Upon Board approval, the
University will engage an engineering firm for final design of geothermal heating system renovations.
Permits and other approvals would be obtained upon completion of the engineering and design phase.
Project renovation is expected to be completed over 36-months beginning fall 2023 and completed
by fall 2026. Due to geothermal system infrastructure complexities, renovations would be performed
in distinct phases to minimize disruptions to campus. The University is able to complete much of its
renovation activity during the summer months, when the majority of residential students are not on
campus and when heating demands are lowest. Some renovation activity could take place when classes
are in session in select areas.

The project is fully funded by state-issued taxable bonds. As a result, a reimbursement resolution is
not required. Additionally, a university match is also not required to obtain state funding support.

It is anticipated that the state’s bond issuance will take place mid-November 2023, with bond proceeds
available to Oregon Tech at that time.

Board of Trustees Oregon Tech Board of Trustees Bond Funds & Geothermal Project
Page 1
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Estimated Project Budget:

Construction/Renovation $ 13,012,835
Architectural and Engineering Fees 2,602,567
Contingencies 1,561,300
Permits, Incidental Fees 779,449

R A W

Estimated Total Project Costs $17,956.151

Estimated total project costs include projected inflation over the life of the multiphase construction
period. The University is prepared to move forward with the multi-phase renovation once the Board
approves acceptance of bond proceeds and authorizes the president to proceed with the project.

Recommendation:

After discussion and review of documents, and with the recommendation of the Finance and
Facilities Committee, staff recommends a Motion to accept $17,956,151 in Series XI-Q bond
proceeds and authorization for the president to proceed with the geothermal system
renovation on the Klamath Falls campus.

Attachments:

A. Oregon Tech Geothermal Funding Request, dated October 26, 2022
B. 2022 Oregon Tech Geothermal Condition Assessment

Board of Trustees Oregon Tech Board of Trustees Bond Funds & Geothermal Project
Page 2
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Attachments:

A. ORS 352.103 Undergraduate Resident Tuition and Mandatory Enrollment Fees

B. Current Board Policy on Undergraduate Resident Tuition and Mandatory Fees Process

C. Amended Board Policy with Recommended Technical Update to Undergraduate Resident
Tuition and Mandatory Fees Process

Oregon Tech Board of Trustees
Board of Trustees Page 2 Technical Update to Board Policy on
Undergraduate Resident Tuition and
Mandatory Fees
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Oregon Institute of Technology

Emergency Funding Request
Geothermal Infrastructure and Heating System

October 26, 2022

Oregon 134,

Oregon Institute of Technology
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Exhibit 1: 2022 Oregon Tech Geothermal Condition Assessment, prepared by Fluent Engineering, Inc.
Appendix A: Acronyms, prepared by Fluent Engineering, Inc.

Appendix B1: Geothermal System Distribution — Overall Site, prepared by Fluent Engineering, Inc.
Appendix B2: Geothermal System Distribution — Enlarged, prepared by Fluent Engineering, Inc.

Appendix C: Detailed Cost Evaluation Matrix, prepared by Fluent Engineering, Inc.
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OFFICE OF THE PRESIDENT
3201 Campus Drive, Klamath Falls, OR 97601
541.885.1100 (office) 541.885.1101 (fax) www.oit.edu/president

October 26, 2022

Oregon Legislature
Legislative Fiscal Office
900 Court St. NE, H-178
Salem, OR 97301

Subject: Emergency Funding Request — Geothermal Infrastructure and Heating System on Klamath Falls Campus

The Oregon Institute of Technology (Oregon Tech) respectfully submits this emergency funding request for
significant repairs to our geothermal infrastructure and heating system (system) on the Klamath Falls, Oregon
campus. The pervasive nature of significant deficiencies in the system, which is about 60 years old, including
repeated, dangerous multiple single points of failure, requires immediate action. This emergency funding is
critical to reduce life safety risks and to prevent a complete loss of the geothermal infrastructure and heating
system function to some or all buildings on the Klamath Falls campus. Such a failure, in turn, would necessitate a
complete campus closure.

More than 2,000 students and 326 regular faculty and staff call the Oregon Tech Klamath Falls campus home.
Oregon Tech's Klamath Falls campus is fortunate and unique in having a renewable geothermal resource used
extensively on campus. As a result, loss of geothermal heat can lead to the complete loss of use of some or all
buildings on campus. Klamath Falls is at or below freezing on average for seven months of the year due to its
high elevation on the eastern slope of the Cascade Mountains. Comfort heating is also required for an additional
three months of the year.

The critical nature of the system's current condition is a genuine life safety risk with severe implications for
student and employee safety and the university's operations. During the last few years, many buildings have
been taken off-line from time to time due to intermittent geothermal system failure.

We are beginning to reach a point where the entire campus geothermal heating system at Oregon Tech is at risk
of no longer functioning. Oregon Tech's only option is to address this emergency immediately. Unfortunately, no
other funding source of this magnitude is available to the university to handle this emergency.

In June 2022, Oregon Tech commissioned an engineering geothermal condition assessment to objectively
determine the system's emergency status. This request is based on that assessment, including detailed
descriptions of life safety risks and the poor condition of system components. The assessment is included in its
entirety as Exhibit 1 and Appendices A, B, and C.
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With the approval of our emergency funding request, Oregon Tech will be better positioned to serve its
students' basic needs, promote student success, and provide a safe and reliable infrastructure well into the
future. We respectfully request your favorable consideration of our funding proposal.

Sincerely,
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Executive Summary

Overview:

The Oregon Institute of Technology (Oregon Tech) is seeking emergency funding for its geothermal
infrastructure and heating system (the system) in Klamath Falls, Oregon, a residential campus. The current
condition of Oregon Tech’s geothermal system is critical and requires immediate action. The system’s current
status presents day-to-day student safety and other life safety risks.

The entire campus geothermal heating system at Oregon Tech is at risk of no longer functioning. Loss of
geothermal heat can result in complete loss of some or all buildings on campus. Klamath Falls is at or below
freezing on average seven months of the year due to its higher elevation on the eastern slope of the Cascade
Mountains. Comfort heating is required for an additional three months of the year. Consequences of not
addressing deficiencies of the system range up to a complete loss of the geothermal heating system, requiring
campus closure.

Emergency Status:

A geothermal condition engineering assessment was commissioned in June 2022 as part of the university’s
assessment of the emergency status of the geothermal heating system. This request is based on that
assessment and is included in full as Exhibit 1 and Appendixes A —C.

Per the geothermal condition engineer’s assessment, “virtually all elements of the geothermal heating system
are critical to campus. Loss of the geothermal heating system during the cold months, with the system used 10-
months of the year, would result in catastrophic consequences not only on the educational function and
operation of campus, but would also likely result in severe damage to building components and systems
resulting in potentially millions of dollars’ worth of damage”.

Emergency Repair:
Emergency repair to the system’s four critical elements addresses:
e Life safety risks
e Age and deterioration of critical system components including those that have either failed, or reached
the end of expected life
e System resiliency
e (Capacity concerns

System failure and breakdown are occurring with increased frequency. Ongoing system failures have created an
emergency situation, presenting life safety risks, interruption of campus operations and significant potential for
university shutdown.

Geothermal Background:

The geothermal infrastructure and heating system is located throughout the university’s residential campus in
Klamath Falls, serving 17 buildings totaling approximately 884,686 gross sq. ft. The geothermal infrastructure
and heating system is made up of wells, pumps, heat exchangers, heated air/water distribution systems, campus
distribution piping, and injection wells returning the renewable resource back to the ground.

On an annual basis, the geothermal heating system saves the campus approximately $600,000 in energy costs.

An excellent renewable resource, the system provides the university with protection from rising energy costs.
The system has been reliable and effective for over 60 years and is a unique renewable resource benefitting the
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university and state. However, now a majority of the geothermal infrastructure and heating system is beyond
its serviceable life.

The six critical system elements requiring emergency repair are essential for student safety and day-to-day
operations of the Klamath Falls campus:

e Production and injection wells (geothermal wells)

e Geothermal mechanical building and main geothermal storage and pumping system

e  Geothermal distribution system (distribution piping)

e Campus main electrical gear and distribution system (building heat exchange system)

e Geothermal System - Campus Snowmelt System

e Geothermal System - Campus Main Electrical Equipment

Budget and Timeline:

Requested emergency funding totals $17,956,151 for all six critical geothermal system elements:
e Production and injection wells (geothermal wells): $3,066,153
e Geothermal mechanical building and main geothermal storage and pumping system: $2,684,235
e Geothermal distribution system (distribution piping): $6,463,782
e Campus main electrical gear and distribution system (building heat exchange system): $1,383,552
e Geothermal System - Campus Snowmelt System: $2,038,097
e Geothermal System - Campus Main Electrical Equipment: $2,320,332

Requested funding includes engineering, construction, contingency and other costs.

The timeline for expected emergency repair would require 36 months, taking place between July 2023 and June
2026. This is partially due to system complexity, but also because the project must be completed in phases to
minimize campus disruption.

Expected Outcomes and Positive Impact:
Through emergency funding, the condition of the six critical elements would be significantly improved,
mitigating life and safety issues, enhancing reliability and preventing operational shutdown.
e Production and injection wells (geothermal wells)
0 Current condition: Poor
0 Goal: Bring to current standards with reliance on redundant wells with ability to increase flow
without damage/debris
Geothermal mechanical building and main geothermal storage and pumping system
0 Current condition: Poor/Unknown
O Goal: Provide adequate protection from sediment; bring equipment within expected service
life; bring electrical to code; eliminate multiple single failure points through consolidation with
ability to bypass failure points
Geothermal distribution system (distribution piping)
0 Current condition: Good to Fair
0 Goal: Replace inconsistent, inferior materials having potential to cause complete loss of the
system for extended periods of time; consistent material selection throughout system
e Campus main electrical gear and distribution system (building heat exchange system)
0 Current condition: Poor to Good
0 Goal: Reduce flooding risk mitigating additional damage; bring to current code and standards
Geothermal System - Campus Snowmelt System
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0 Current condition: Poor
0 Goal: Improve condition and optimize for efficient use of geothermal resource
e Geothermal System - Campus Main Electrical Equipment
0 Current condition: Inadequate to incomplete
0 Goal: Replace older heat exchangers and pumps; connect existing snowmelt equipment to
geothermal system; add additional geothermal snowmelt to create continuous pathways
between buildings

Addressing deficiencies of the current geothermal infrastructure and heating system will eliminate emergency
life and safety issues and also eliminate single points of failure within the system. The system would be able to
operate with electrical backup, and isolate system issues for future repair as they arise. Emergency repair of the
current system will allow it to serve the Klamath Falls campus for the next 60 years and beyond.
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University and Geothermal Background

Founded in 1947, originally as a vocational rehabilitation school for World War Il veterans, the university has grown
immensely in size and scope as it has become “Oregon’s Polytechnic University”. As Oregon’s polytechnic
university, we take pride in our mission to deliver an exceptional quality education with a highly recognized
superb return on investment. We continually partner with industry leaders to ensure that at the baccalaureate
and master’s level we adapt to new technology and that our high-quality programs and classes prepare students
to meet workforce demands. Oregon Tech is known as “industry’s university” because of our intense focus on
meeting workforce and economic needs in the state and region.

Oregon Tech’s residential campus is located in Klamath Falls on the eastern slope of the Cascade Mountains.
The campus has an enrollment of more than 2,000 students and employs nearly 326 faculty and staff. The original
geothermal heating system supports the 303-acre campus serving 17 buildings totaling approximately 884,686
gross sq. ft. Temperatures are at or below freezing on average seven months of the year due to its higher
elevation on the Cascade Mountains. Comfort heating is required for an additional three months of the year.

The university’s Klamath Falls campus was constructed in the 1960’s with the site specifically selected for its
geothermal renewable hot water resource. Geothermal wells and system infrastructure were constructed
primarily between the 1960’s-70’s. However, additional features adding capacity and function have been added

as recently as 2013.

Major milestones in the history of the geothermal infrastructure and heating system at Oregon Tech:
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History of System Breakdown and Failure

The geothermal utility system presents imminent life safety risks. Additional risks include total breakdown of
the system, significantly affecting operations to the point of multiple building loss or complete campus closure.

System breakdowns have occurred as recently as September 2022 and June 2022, with escalating severity. In
each respective incident, geothermal disruption affected the ability to deliver and maintain hot water in campus
buildings, including the Residence Hall. These incidents underscore serious deficiencies within the current
system, including multiple single points of failure.

Over the decades, Oregon Tech has consistently invested in its geothermal heating system. Oregon Tech’s
funding does not provide resources adequate to address the emergency nature of the system. The needed
emergency repairs and frequency of breakdowns is negatively affecting operations, student safety and causing
life safety risks.

Below is an outline of the three most recent system failures, and the university’s investment in its geothermal
system over the last five years.

Incident - September 14, 2022:
Owens Hall Geothermal Heat Exchanger — Critical condition of heat exchangers in Owens Hall.
e Requires immediate replacement to prevent
breakdowns during the academic year to avoid
classroom disruption.
e Equipment life beyond serviceable repair.

Figure 1 - Owens Hall heat exchanger, beyond
useful life, from incident on September 14, 2022

Figure 2 - Owens Hall heat exchanger, beyond
useful life, from incident on September 14, 2022
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Incident — September 7, 2022:
Well #6 — Main pipe from geothermal Well #6 ruptured at the
foundation footing of the Heat Exchange Building.

o Well #6 shut-off, running on Well #5. Well #5 unable to
keep up with campus demand.

e Began lubricating column shaft on Well #7 in order to meet
campus demand. Up to 24 hours needed to start Well #7.

e Until Well #7 operating, campus too cold in spots and
struggled to keep hot water in the Residence Hall.

Figure 1 - Main pipe from Well #6 ruptured at
building foundation footing, from incident on
September 7, 2022

Figure 2 —-Well #6 main pipe rupture flooding,
from incident on September 7, 2022

Incident — June 14, 2022:
Geothermal Distribution Piping — A break in a corroded section of pipe ruptured leaving the campus without
water for building heating or domestic hot
water.
e Ruptured pipe occurred in a tunnel.
e Leaks in the tunnels can lead to
personnel life safety risks due to
the high temperature in a confined
space.
e large leaks in the tunnels can lead
to building and/or electrical service
flooding.

Figure 3 - Ruptured pipe, from incident on June 14, 2022
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University Investment in the Geothermal System over the Last Five Years:
Over the past five years Oregon Tech has invested $2,343,961 in its geothermal heating system:

e 2022 - Well 5 Rehabilitation: $1,500,000

e 2022 - Semon Heat Exchange Replacement: $65,430

e 2021 - Village Geo Supply Main Repair: $36,500

e 2019 - Res Hall Domestic Hot Water Project: $159,808
e 2019 - Athletics Domestic Hot Water Project: $177,045
e 2019 — CU Domestic Hot Water Project: $354,813

e 2022 — Geo Main Line Repair: $3,210

e 2019 - Repair failing Geo Pipe Nipples: $1,490

e 2018 - Geo Pipe Nipple Repair: $23,400

e 2019 - Geo Re-Injection Pump Replacement: $18,765
e 2017 — Geo Re-Injection Repair: $3,500

Not shown on the map are multiple on-going geothermal projects (with anticipated costs), including:

e 2022 - Owens Heat Exchanger Replacement: $40,000
e 2022 - Well 6 Supply Line Break Repair: $30,000
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Emergency Status

As listed in the recent geothermal condition engineering assessment performed by an external professional
engineering firm, any downtime or loss of the geothermal heating system during the cold months would have
catastrophic consequences on: (1) educational function, (2) operation of the campus, (3) likely result in severe
damage to building components and systems resulting in potentially millions of additional dollars’ worth of
damage. Oregon Tech’s Klamath Falls campus experiences below freezing temperatures seven months of the
year.

The sudden and pervasive nature of significant deficiencies in the system, dangerous results of failure, and
multiple single points of failure give rise to Oregon Tech determining its geothermal heating system is in

emergency condition requiring immediate action.

Oregon Tech’s only option is to immediately address this emergency. No other funding source for the
emergency is available to the university.

In addition to dangerous life safety risks, a significant number of buildings could be taken off-line at any time,
and at the same time, due to any one of multiple areas of great engineering concern.

Below is a list of major elements of the geothermal heating system and the consequence of failure:

Production and Injection Wells (Geothermal Wells)
e Loss of both production wells would result in no heating water to campus
e Loss of just one well would substantially reduce system capacity and could result in freezing
conditions in one or more buildings

e Loss of electrical power at the wells would disable the pumping system resulting in the
inability to distribute heat to the buildings

Geothermal Mechanical Building (Heat Exchanger Building)
e Loss of the GEO storage tank and piping system can lead to inability to heat campus
buildings; there is no backup or standby heating system

Geothermal Distribution System (Distribution Piping)

e Loss of supply piping system can lead to inability to heat campus buildings; there is no
backup or standby heating system

e Loss of a section of piping or fitting leak can result in loss of the entire system due to a lack
of isolation capacity and alternate flow routing

e Leaks in the tunnels can lead to personnel life safety risks due to the high temperature and
confined space

e Large leaks in the tunnels can lead to building or electrical service flooding

Campus Main Electrical Gear and Distribution System (Building Heat Exchange System)

e Loss of building heat exchange system can lead to the inability to heat the specific camps
building; there is no backup or standby heating system
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Emergency Funding Request

To prevent total system failure and life safety risks, $17,956,151 of emergency funding is requested.
Emergency funding would repair the following six critical elements of the geothermal heating system:

e Production and injection wells (geothermal wells): $3,066,153

e Geothermal mechanical building and main geothermal storage and pumping system: $2,684,235
e Geothermal distribution system (distribution piping): $6,463,782

e Campus main electrical gear and distribution system (building heat exchange system): $1,383,552
e Geothermal System - Campus Snowmelt System: $2,038,097

e Geothermal System - Campus Main Electrical Equipment: $2,320,332

Each critical element is described on the following pages with budget information.

Additional detailed descriptions, including additional budget information is included as part of Exhibit C Detailed
Cost Evaluation Matrix, prepared by Fluent Engineering, Inc. as part of their 2022 Oregon Tech Geothermal
Condition Assessment. Exhibit C lists individual system elements, with summary of recommended action and
supporting photos.

Figure 4 - Geothermal Mechanical Building; existing pipping has been in service for 60
years.
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Production and Injection Wells (Geothermal Wells):

Production Wells:
The source of geothermal energy used at the Oregon Tech campus is residual volcanic heat,
transferred to water that flows up from several thousand feet deep through a fault that crosses
campus. Prior studies indicate that the source water temperature is in excess of 300°F. Source hot
water mixes with cooler groundwater to provide water temperature for campus heat of about 192°-
196°F. The main production wells for the campus heating system are wells #5 and #6, which have a
nominal pumping capacity of 500 gpm and 350 gpm, respectively.

Injection Wells:
Originally, the geothermal water was used directly in the building heating equipment, with
wastewater discharged to the storm sewer through building roof drains. In 1985 the City of Klamath
Falls instituted an ordinance requiring that geothermal waters be reinjected into the same or similar
aquifer to better conserve the resource.

Critical Nature of System:

Loss of production or injection capacity can lead to inability to heat campus buildings. There is no
backup or standby heating system.

Oregon Tech Action:

An engineering firm will be hired to complete the well rehabilitation designs and work with the
governing agency, Oregon Water Resources (OWR) on project approval. With emergency funding
Oregon Tech will be able to rehabilitate this portion of critical infrastructure and significantly reduce
deferred maintenance costs for the next twenty years. The attached engineer’s assessment outlines
the condition and recommendation for each of the geothermal wells (Exhibit A). Exhibit B includes a
campus map identifying the Oregon Tech geothermal well locations.

Detailed Budget:
PRODCUTION AND IMJECTION WELLS [GOTHERMAL WELLS)

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% | 5 255,300 | 5 306,615
Construction costs 1,787,100 2,146,307
Contingency @ 15% 382,950 459,923
Other @ 5% 127,650 153,308
Total 5 2,553,000 | 5 3,006,153

Figure 7 - Well #1 in need ) ’
of cleaning and repairs Figure 8 - Well #6, end of life
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Geothermal Mechanical Building and Main Geothermal Storage and Pumping System:
The geothermal storage and pumping building are located at the southwest corner of campus, near the
production wells. The building houses:
e 4000 gal receiving/storage/settling tank receiving flow from the well pumps
e Circulation pump to supply GEO to Crystal Terrace (GEO heat sales customer)
e 280 kW UTC geothermal power generator
e Electrical power supply for well pumps, with variable frequency drives to control pump speed
and flow
e Controls to operate wells, pumps, and GEO power generation

The storage tank is a vented tank that receives all the flow from the production wells. A tank level
controller attached is used to control pump speed and flow to maintain a tank level setpoint. GEO
supply to all uses on campus flows from the tank by gravity, with the total flow determined by the
sum of flow demand at each individual heat load.

Critical Nature of System:
e Loss of the GEO storage tank and pumping system can lead to inability to heat campus buildings;
there is no backup or standby heating system
e Loss of power for the wells results in loss of campus heat

Oregon Tech Action

An engineering firm will be hired to complete the HX Rehabilitation design and work with Oregon
Tech through completion of construction. With emergency funding Oregon Tech will be able to
renovate this critical infrastructure and significantly reduce deferred maintenance costs for the next
twenty years. The attached engineer’s assessment outlining the condition and recommendation for
each of the geothermal wells (Exhibit A). Exhibit B includes a campus map identifying the heat
Exchanger Building location.

Detailed Budget:
RENOWVATION OF CAMPUS HEAT EXCHANGE 5YSTEMS

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% | 223,500 | 5 268,424
Construction costs 1,676,250 2,013,176
Contingency @ 15% 223,500 268,423
Other @ 5% 111,750 134,212
Total 5 2,235,000 | 5 2,084,235

Figure 9 - Existing storage tank corroded
and at risk of failure
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Geothermal Distribution System (Distribution Piping):

The geothermal distribution system is the piping that conveys the hot geothermal fluid from the
production wells to point of beneficial heat use and then to the injection wells for disposal of the
cooled fluid. Currently, the piping from the wells to the heat exchanger building still uses the original
steel pipe. There is also some direct-buried steel piping between the heat exchanger building and the
campus tunnel system, and some steel pipe within the tunnel. The balance of the GEO supply piping is
FRP. Specific components of the distribution system include:

e Piping from the production wells to a storage and settling tank in the geothermal building

e  Gravity flow supply piping from the tank to heat transfer equipment in the buildings

e Gravity flow return/collection piping from the buildings to an injection collection tank

e Pumped or gravity flow from the collection tank to the injection wells

Critical Nature of System:
Loss of the GEO distribution system can lead to inability to heat campus buildings. There is no backup
or standby heating system.
e Loss of a section of the piping or a fitting leak can result in loss of the entire system due to
lack of isolation capacity and alternate flow routing
e Leaks in the tunnels can lead to personnel life safety risk due to the high temperature and
confined space
e Large leaks in the tunnels can lead to building or electrical service flooding

Oregon Tech Action:

An engineering firm will be hired to complete the geothermal piping renovation project and work with
Oregon Tech through completion of construction. With emergency funding Oregon Tech will be able
to renovate this critical infrastructure and significantly reduce deferred maintenance costs for the
next twenty years. The attached engineer’s assessment outlines the condition and recommendations
for the geothermal distribution system (Exhibit A). Exhibit B includes a campus map identifying the
Oregon Tech geothermal piping, including both direct bury and tunnel piping.

Detailed Budget:
REMOWVATION OF GEOTHERMAL DISTRIBUTIOMN SYSTEM (DISTRIBUTION PIPING)

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% | 5 538,200 5 646,378
Construction costs 3,767 400 4.524 648
Contingency @ 15% 807,300 969,567
Other @ 5% 269,100 323,189
Total 5,382,000 5 6,463,782

Figure 10 - Geothermal supply piping;
valve inoperative, pipes questionable
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Campus Main Electrical Gear and Distribution System (Building Heat Exchange System):
The geothermal hot water is used for heating all campus building and domestic hot water.

Building heating systems:
e Stainless steel heat exchanger to transfer heat from the GEO to the building heating water, with
a control valve to limit the GEO flow based on heating water temperature
e Pumps to circulate the building hot water; control valves limit the heating water flow based on
demand
e A water-to-air heat transfer coil to deliver heat to the building air
e Fans circulate heated air to rooms.

Domestic Hot Water Systems:
e Geothermal water is used to heat potable water for domestic hot water demands in all campus
buildings
e Domestic hot water is heated using heat exchangers and hot water storage tanks

Critical Nature of System:
o The loss of building heat exchange systems will directly impact the ability to heat and use the
effected building(s); there is no backup or standby heating system

e A planned renovation of building heat exchange systems will allow work to be scheduled for the
summer months to not adversely affect building use.

Oregon Tech Action
An engineering firm will be hired to complete the building heat exchange renovations and work with
Oregon Tech through completion of construction. With emergency funding Oregon Tech will be able to
renovate this critical infrastructure and significantly reduce deferred maintenance costs for the next
ten to fifteen years. The attached engineer’s assessment outlines the condition and recommendations
for the building heat exchange system (Exhibit A). Exhibit B includes a campus map identifying the
Oregon Tech buildings that require renovation of existing heat exchange systems.

Detailed Budget:
REMOWVATIOMN OF BUILDING HEAT EXCHAMGE SYSTEMS

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% | 5 115,200 | 5 138,355
Construction costs 864,000 1,037,064
Contingency @ 15% 115,200 138,355
Other @ 5% 27,600 69,178
Total 5 1,152,000 | 5 1,383,552

Figure 11 - Heat Exchanger; leaking a safety hazard,
needing repair/replacement based on respective building
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Geothermal System — Campus Snowmelt System:
Oregon Tech’s snowmelt system provides improved campus access and safety during inclement
weather while reducing the cost of snow removal. Upgrades and expansion of the campus snowmelt
system will help reduce campus closures and the risk of potential injuries.

Critical Nature of System:
e Reduce the cost of snow/ice removal and limit campus closures due to winter weather
conditions
e Reduce the risk of potential injuries

Oregon Tech Action

An engineering firm will be hired to complete the snowmelt system upgrades design and work with
Oregon Tech through completion of construction. With emergency funding Oregon Tech will be able
to complete upgrades to this critical infrastructure and improve campus safety and reduce snow
removal costs moving forward. The attached engineer’s assessment outlines recommendations
(Exhibit A). Exhibit B includes a campus map identifying areas on the Oregon Tech campus that are
priorities for snowmelt system upgrades.

Detailed Budget:
REPLACE AND EXPAND CAMPUS SNOWMENT SYSTEMS

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% [ 5 169,700 | 5 203,810
Construction costs 1,272,750 1,528,573
Contingency @ 15% 169,700 203,810
Other @ 5% 24,850 101,504
Total 5 1,697,000 | 5 2,038,097

Figure 12 - Snowmelt; confined space - improved safety and control
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Geothermal System — Campus Electrical Equipment:
Oregon Techs main power distribution switchgear is located in the same building and directly
under geothermal supply piping. Any failure in the geothermal piping could result in a disruption of
power to campus as well as major safety concerns. Relocation and replacement of the campus
main switchgear will help prevent campus closures and reduce the risk of potential injuries.

Critical Nature of System:
e Prevent campus closures due to disruption of power distribution
e Reduce the risk of potential injuries

Oregon Tech Action
An engineering firm will be hired to complete the electrical system upgrade design and work with
Oregon Tech through completion of construction. With emergency funding Oregon Tech will be
able to complete upgrades to this critical infrastructure and improve campus safety moving
forward. The attached engineer’s assessment outlines the condition and recommendations for the
campus electrical systems (Exhibit A). Exhibit B includes a campus map identifying the Oregon
Tech buildings that require renovation of existing heat exchange systems.

Detailed Budget:
RELOCATE AND REPLACE CAMPUS MAIN ELECTRICAL DISTREUTION SWITCHGEAR

2022 Dollars Construction Cost Increase
Architecture & engineering costs @ 10% | 5 193,200 | 5 232,033
Construction costs 1,449,000 1,740,249
Contingency @ 15% 193,200 232,033
Other @ 5% 96,600 116,017
Total 5 1,932,000 | 5 2,320,332

Figure 13 - Campus main electrical equipment; subject to complete failure
and prone to flooding
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Emergency Project Timeline

The estimated time of completion for all elements and phases of emergency repairs is anticipated to be up to 36
months. If emergency funding is granted, Oregon Tech anticipates emergency repairs to start summer of 2023
with completion estimated to be summer 2026.

Because the Oregon Tech geothermal system infrastructure is complex, the repairs will need to be made in
distinct phases so as to minimize disruptions to campus. The university is able to complete much of its repair
activity during the summer months, when the majority of residential students are not on campus. Some repair
activity could take place when classes are in session, but at a reduced rate.

Geothermal Heating System Annual Savings

Annual Utility Costs
Oregon Tech estimates that annual utility costs savings because of the geothermal heating system is
approximately $604,000. This is a conservative estimate, based on an on-line geothermal savings calculator.
Source: climatemaster.com/residential/geothermal-savings-calculator.

Geothermal heating system utility savings over the next 20 to 30 years is estimated to be approximately
$11,800,000 to $17,700,000 in today’s dollars.

Deferred Maintenance Costs
The University estimates that future deferred maintenance costs would be significantly reduced over the
next 20 years through funding of the emergency request. This could be as much as 56,000,000 over the
next five years, which is currently unfunded due to the sudden emergency nature of the system.

Assumptions used to develop utility cost and deferred maintenance savings is included under section
“Assumptions”.

Return on Investment

Emergency funding of the geothermal heating system would address imminent life safety risks and also result in
a return on investment for the university and state.

Return on investment could reach 38.90% over 30 years. This is a conservative estimate based on annual
geothermal utility cost savings, and deferred maintenance savings over the first five years of the project.

Assumptions used to develop utility cost and deferred maintenance savings included under section
“Assumptions”.

Life safety risks are most important to the emergency repair of the geothermal infrastructure and heating

system. However, the return on investment supports the continued viability and use of the university’s existing
geothermal heating system.
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Assumptions

Outlined below are assumptions developed for estimating (1) Geothermal System Savings, (2) Project Budget,

and (3) Return on Investment.

Geothermal System Savings:

An online geothermal calculator was used to estimate annual utilities cost savings. Utility costs for (a) heating,
and (b) hot water were included in the cost savings estimate. Source:
https.://www.climatemaster.com/residential/geothermal-savings-calculator/sc01.php

Annual Energy Costs

Source Heating Hot Water Sub-Total
Electric 5 793,350 S 114,317 5 907,667
Geothermal 280,126 22,948 303,074
Difference - Estimated Savings S 513,224 § 01,369 S 604,593
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Project Budget:

The overall project budget was developed as part of the engineering assessment report commissioned by
Oregon Tech in June 2022. Those figures were developed by the engineering firm in 2022 dollars and include (1)
construction costs, (2) soft costs, (3) contingency, and (4) other costs.

Oregon Tech applied an estimate for project construction cost increases over the project period. Source:
https.://www.cbre.com/insights/books/2022-us-construction-cost-trends

CRBE’s Construction Cost Index forecasts:
e 14.10% year-over-year increase in construction costs by year-end 2022
o 2.00% - 4.00% increases in 2023 and 2024, respectively

Based on CRBE’s Construction Cost Index, construction costs are estimated to increase 20.10% over the life of
the project.

2022 Dollars Project Period Dollars

Total: $ 14,951,000 $ 17,956,151
Project Components:

Production & Injection Wells S 2,553,000 S 3,066,153

Geothermal Mechanical Building and Main Geothermal Storage and Pumping System 2,235,000 2,684,235

Geothermal Distribution System 5,382,000 6,463,782

Building Heat Exchange System 1,152,000 1,383,552

Geothermal System - Campus Snowmelt System 1,697,000 2,038,097

Geothermal System - Campus Main Electrical Equipment 1,932,000 2,320,332

$ 14,951,000 $ 17,956,151

Project Period Dollars, Estimated Increase from July 2022 20.10%

Return on Investment:
Return on investment (ROI) was calculated based on estimates for (a) geothermal annual utility cost savings and
(b) deferred maintenance costs saved within the first five years after emergency project completion.

ROI calculation:
e Present value of future savings of geothermal annual utility costs
0 30vyears: $17,695,405

Deferred maintenance cost savings within first five years of emergency project completion
0 $6,000,000

Internal borrowing rate
0 2.50%

e Emergency Project Funding (amount invested)
0 $17,956,151

Number of years
0 20-30 based on expected life of geothermal infrastructure
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Summary Statement

Oregon Tech believes this emergency funding request is essential to protecting student safety, life safety risks,
and to prevent complete loss of the geothermal infrastructure and heating system, which would necessitate
campus closure. Klamath Falls campus operations, including academic buildings and student housing, are
wholly dependent on the geothermal infrastructure and heating system ten months out of the year. The critical
nature of necessary improvements requires immediate action and an urgent investment in repairs to avoid the
dire consequences of geothermal system shutdown, hence the emergency status designation.

As part of the university’s emergency assessment of its geothermal heating system, an engineering geothermal
condition assessment was performed in June 2022 by Fluent Engineering, Inc. Much of the justification for our
emergency funding request is based on that assessment, including detailed descriptions of safety risks and
condition of system components. That assessment is included in its entirety as Exhibit 1 and Appendixes A — C.

Of the commissioned engineering geothermal condition assessment, Oregon Tech believes Appendix B2
Geothermal System Distribution - Enlarged and Appendix C Detailed Cost Evaluation Matrix are most
informative. Together, they provide a snapshot of detailed information throughout the entire geothermal
infrastructure and heating system.

e Appendix B2: Provides a campus map, overlaid with the geothermal distribution system identifying the
location of each system element requiring emergency repair.

e Appendix C: For each system element, lists detailed evaluation cost estimates (in 2022 dollars) as well
as information regarding: system safety, system resiliency, effect on system capacity, effect on future
system maintenance costs, and supporting photos.

e Numbering of system elements on Appendixes B2 and C tie to one another. Together, the map and
system element listing provide a visual and narrative on the pervasive nature of emergency repairs
throughout the entire geothermal heating system.

Oregon Tech deeply appreciates the time and consideration of the Oregon Legislature and the Legislative Fiscal
Office for our emergency funding request. The university would also like to acknowledge and thank the HECC

for their guidance with this submission.

Please do not hesitate to contact us should you have any questions or would like additional detail about this
request. We welcome any questions and requests you may have.

Contact Information

Please contact John Harman, MBA, CGMA, CMPE, Vice President for Finance and Administration, with any
guestions or for additional detail.

e Email: John.Harman®@oit.edu

e Direct line: (541) 885-1106

e Mobile: (817) 475-5646
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Executive Summary

The geothermal heating system at the Klamath Falls Campus of Oregon Tech has been effective for
over 60 years and is not only a unique renewable resource that benefits Oregon, but it is critical to
the continued operation of Oregon Tech. Geothermal is the only heating source for almost all of the
campus, and the majority of the system is beyond its service life. The consequences of not
addressing the deficiencies of the system range from periodic with increasing frequency operational
disruptions to a complete loss of assets at the entire Klamath Falls Campus. As evidenced
approximately 3 weeks prior to the date of this report, a geothermal valve/pipe failed, resulting in a
complete shutdown of the system. Fortunately, this occurred during non-freezing temperatures.
The Geothermal system is critical to Oregon Tech'’s operations, and given that Klamath Falls is at or
below freezing on average 7 months out of the year due to its higher elevation, loss of heat can
result in complete loss of some/all buildings on campus. Comfort heating is required for at least 3
more months. It has snowed in July on several occasions in Klamath Falls.

The geothermal heating system is made up of wells, pumps, heat exchangers, heated air/water
distribution systems, campus distribution piping, and injection wells that return the resource back to
the ground. There are four crucial elements to the system which are described below. If any one of
these crucial elements fails, the entire campus heating system at Oregon Tech- Klamath Falls will no
longer function. The list and condition of these crucial elements are as follows:

Description:

Wells in the ground produce the heated geothermal water that is distributed to the buildings and
injection wells to return the geothermal water to the ground. Wells include casings, pumps, shafts,
electrical, and piping.

Condition:
Most are in poor condition, do not meet current standards, and have exceeded expected service life.
Cannot rely on redundant wells due to inability to increase flow without damage/debris.

Description:
All the wells route the water to this building, where it is then distributed to the campus. The building
also powers and monitors (controls) the wells and other parts of the geothermal system network.

Condition:

Tank- Unknown/Poor, undersized for the campus, and does not provide adequate protection from
sediment esp. as existing wells fail. Tank is critical to system operation and therefore inspection
windows are short/cannot risk a shutdown of the system for scheduled tank inspection. Tank is
beyond expected service life.

Electrical- Fair Condition, but has no backup and does not meet current code. Additionally, is
distributed such that multiple single failure points exist (should be consolidated with the ability to -
bypass failure points).
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Description:
Moves geothermal water across campus, to each building, snow melt, and back to Injection Wells.
Includes Valves, supports, piping, etc.

Condition:

Mostly good to fair; however, this is due to correct material selection which is not present throughout
the system, and there is no ability to isolate such that a small failure, and/or failure in one area
results in a full campus shutdown for potentially extended periods of time. Areas with inferior
materials will cause complete loss of the system that can result in loss of heat for extended periods
(weeks to months).

Description:

Provides power to all the buildings, and Geothermal controls, pumps, warm air distribution, etc. This
is where the 12,470 Volt campus distribution system splits from the utility feed coming in, to each
building, and consists of disconnects, breakers, transformers, and fuses.

Condition:

Main Electrical Equipment- Poor, life reduced due to previous damage, and Complex to

replace. Has experienced flooding, and due to its location is subject to additional damage. Does not
meet current code, or standards.

Campus distribution- Good. Due to recent investments, after the main electrical gear, the campus
distribution system is poised to serve years into the future meeting modern standards.

In addition to the crucial elements above, the geothermal system also consists of the following
important elements. Failure to the following systems, while serious, would be localized and not take
down the entire campus heating system.

Description:
Transfers heat from the geothermal distribution system to the buildings for space heating and
domestic hot water.

Condition:
Heat exchangers, pumps, and controls in older buildings are generally in poor condition or not
optimized for efficient use of the geothermal resource

Description:

Transfers heat from the geothermal distribution system to exterior stairs and sidewalks for snow
removal/deicing. The snowmelt serves the students, faculty, and staff by keeping sidewalks
passable and de-iced which also provides removal of ADA barriers.

STEWARDSHIP THROUGH DESIGN.™ FLUENTENGINEERING.COM
6 oF 37



Condition:

Existing snowmelt equipment has been installed and is not connected to the Geothermal System.
Some areas on campus do not have continuous paths between buildings, additional GEO snowmelt
should be added to address the most commonly utilized pathways. Future snowmelt locations
should also be identified as part of the overall system capacity and distribution upgrades. Older heat
exchangers and pumps are no longer adequate and require replacement.

The geothermal system is an excellent renewable resource that has no harm to the natural biological
environment and provides Oregon with protection from rising energy costs. According to a 2010
article on the uses of geothermal at Oregon Tech, former Oregon Tech Professor Dr. John Lund
estimates that the return on investment is at least $1M/year in energy savings (Lund & Boyd, 2010).

If the deficiencies outlined in this report are corrected, the vulnerabilities in the systems listed above
will be eliminated. In other words, the system would no longer be subject to these single points of
failure and could continue to operate with electrical backup, and system isolation to fix issues that
may arise. The estimated cost of the recommended actions in this report is $14,951,000. If these
items are addressed, the Geothermal Heating system will continue to serve the campus for the next
60 years and beyond.
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1.Introduction

1.1 Project Description and Scope
Fluent Engineering, Inc. was tasked with evaluating the hydrothermal (Geothermal) resources of the

Oregon Tech — Klamath Falls Campus. The purpose of this task was to aid in the development of an
emergency funding request to the Oregon Higher Education Coordinating Committee (HECC) to
address immediate life safety and risk of failure concerns within the geothermal system of Oregon
Tech.

The objectives of this project were as follows:

» Provide information used to develop an emergency funding request
= Provide Campus overview and history of the geothermal system
0 Describe the history of geothermal at Oregon Tech
o0 How geothermal energy is integral, and critical to campus operation and ongoing
development
» Provide a description of the existing geothermal system
0 Uses of geothermal energy at Oregon Tech
0 Determine System Capacity
= Describe environmental and financial benefits of geothermal
= Analyze concerns and consequences of system failure
0 Age and deterioration of critical components
= Production wells and pumps
= Pipelines
= [Injection wells
= Heat exchangers in buildings
= |Isolation valves in distribution piping
0 Lack of resiliency to component failure (including geothermal distribution and
supporting electrical power)
» Loss of critical components can shut down the entire system and campus
operations
= No way to isolate a portion of the system while the rest continues to operate
= Possible collateral damage to other systems or buildings
= No other source of heat or hot water
0 Life safety risks
» Risk of scalding with hot water in confined space utility tunnels
= Equipment such as snowmelt systems in tunnels
= No way to quickly respond to failure
= Aging system in mechanical rooms
= Failing/non-compliant wells
o0 Environmental risks
o Capacity
= Ability to support planned campus growth
= Ability to modulate system
= Provide recommended actions to address concerns
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o0 Identify and repair or replace critical components

0 Improve resiliency

0 Improve or optimize system capacity
= Establish a plan for support of future buildings
= Optimize the use of resources to allow more buildings to be served
= Operation plan for production wells to meet capacity peaks

0 Improve Safety

This project served to complement a Facility Condition Assessment performed by Fluent
Engineering in 2018 that examined elements of the campus geothermal system. That analysis
addressed immediate and long-term concerns of the system. This analysis builds on that
assessment to provide a comprehensive set of recommendations to address life safety concerns,
improve system resiliency, support future campus growth, and address components that have either
failed or reached the end of their expected life.

The analysis looked at the following systems and components:

= Central Plant / Heat Exchange Building

0 Storage

0 Settling Tank
0 Pumps

o Valves

0 Strainers

0 Electrical Feeders Serving Geothermal Systems
= Geothermal Supply Well #6
= Geothermal Injection Wells #1 and #2
= Distribution Supply and Return Piping
= Heat Transfer Within Building (Heat-Exchangers)
= Snow-Melt System
= Electrical Distribution System

1.2 Project Team
The Fluent Engineering project team consisted of the following individuals:

Jeremy Wenger, PE, MBA served as Fluent Engineering’s Project Manager. Jeremy served as the
Project Manager of a 2018 Facilities Condition Assessment of the Oregon Tech Campuses in
Klamath Falls and Wilsonville.

Brian Brown, PE served as the lead engineer for the planning and evaluation of the geothermal
system. Brian has over twenty-two years of experience working with the Oregon Tech geothermal
systems and is an alumnus of Oregon Tech. Brian has provided engineering throughout the entire
campus and has consistently assisted with the operation and provided engineering of the
geothermal heating systems, geothermal power plants, fire water systems, domestic water
systeml/irrigation, and central chilled water loop. Brian is currently Oregon Tech’s on-call engineer
for mechanical and plumbing systems.
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Matthew Cash, PE served as the lead engineer for evaluating the electrical system associated with
the geothermal system. Matt has extensive historical and current knowledge of the campus power
distribution system as it relates to capacity, limitations, lifespans, and interconnections for the
purposes of master planning.

Organizational Chart

OREGON TECH

PROJECT

MANAGER MECHANICAL LEAD ELECTRICAL LEAD

& QA/QC
Matthew Cash, PE

Jeremy Wenger, Brian Brown, PE
PE, MBA

THERMOGRAPHER
& FIELD ASSISTAN

David Ebsen

1.3 Limitations of the Evaluation
The scope of this project was limited to components that were readily accessible such as exposed

piping, valves, fittings, pumps, heat exchangers, tanks, and electrical gear. Direct buried pipes were
not accessible and no destructive or invasive testing methods were employed.

Some piping in the tunnels was evaluated but due to the confined nature of the tunnels and
accessibility, not all of it was able to be viewed. Assumptions about those elements that were non-
accessible were based on the known age of the equipment and those elements that were able to be
observed.

The large electrical power plant consisting of powerplants Alpha and Bravo along with small power
plant Charlie, along with the associated production Well #7 were excluded from the scope of this
project.

The cost estimate produced in this report is reported in 2022 dollars. Due to current high inflation
levels, with prices in April 2022 being 8.3% higher than the previous year, we recommend that the
funding request should include a factor for inflation based upon when the funds will be made
available (U.S. Bureau of Labor Statistics, 2022).
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2 Oregon Tech Geothermal System

2.1 Overview of Geothermal
At its most basic level, geothermal energy is simply heat that is from the earth. Early civilizations

used geothermal energy in the form of hot springs and fumaroles (steam discharges) for cooking,
heating, and bathing. In modern times, in addition to the more ancient uses, geothermal energy is
used to provide building heat, generate electricity, and provide chilled water through absorption
refrigeration. Geothermal energy has provided renewable, clean, affordable, and reliable heating for
commercial and residential buildings in the United States since the 1890s and has continued to
expand to include utility-scale power generators, distributed or district-wide heating, and supporting
various industrial processes (Mink, 2017).

Geothermal heat radiates from the Earth’s hot core outward to the surface. The temperature at the
center of the Earth is nearly 10,800°F which is nearly the same temperature as the surface of the
sun (U.S. Department of Energy, 2019). Geothermal heat flows upward to the surface but the
temperature of the earth at various locations changes based on the geological conditions including
soil and rock types, locations of fault lines, proximity to magma chambers, and changes based on
depth from the surface. Resources are typically accessed through the use of well-drilling which can
be on the order of magnitude of tens of feet to up to 4 miles with current drilling technology.

1500m Drill Depth
Estimated
Temperature in °C

Oregon Tech — Klamath
Falls Campus 9

FIGURE 1: MAP OF ESTIMATED BELOW-GROUND TEMPERATURES IN OREGON AT 1500M DEPTH
(SOURCE: NREL GEOTHERMAL PROSPECTOR TOOL)
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It is important to distinguish different types of Geothermal energy and common terms in order to
understand the unique renewable resource at Oregon Tech. Oregon Tech utilizes Geothermal water
that the US Department of Energy also calls “Hydrothermal”.

Hydrothermal Renewable Resource(Commonly Referred to as “Geothermal” by Oregon Tech
&What the Term “Geothermal” Used Throughout This Report Refers To):

Underground aquifers and groundwater [typically] deep below the Earth’s surface can have
temperatures ranging from just a few degrees above ambient surface temperatures to temperatures
exceeding 700°F. This is the type of geothermal resource used in most geothermal heating and
power generation applications today. Higher temperatures provide greater opportunities for power
generation and better efficiency. The tradeoff is that higher temperatures are found at deeper well
depths and are more costly to access.

DOE defined Hydrothermal as the type of resource utilized by Oregon Tech. Other areas of the
state generally refer to “Geothermal” as a Heat-Pump Resource. Per DOE Geothermal Heat-Pump
Resources:

Shallow soil, rock, and aquifers provide valuable thermal storage properties. At depths of around 30
ft, the ground temperature is stable all year round and can be used with ground-source heat pump
(GHP) mechanical equipment for both heating and cooling. Heat can be pumped to and from the
ground to provide both heating and cooling to buildings and are generally more efficient than air-
based heat exchangers.

Ground Source Heat Pumps aka Heat-Pump geothermal can generally be implemented throughout
Oregon with enough ground/depth surface area, where the Geothermal renewable resource at
Oregon Tech is localized with nearer surface hot water.

2.2 History of Geothermal at Oregon Tech

The use of geothermal energy at Oregon Tech has been at the core of the university since the
1960s. The campus was relocated from a World War Il military facility to its current location to take
advantage of the geothermal hot water available at the campus’ current location (Lund & Boyd,
2010). Below is a summarized timeline of the major milestones in the history of the campus
geothermal system.

STEWARDSHIP THROUGH DESIGN.™ FLUENTENGINEERING.COM
12 oF 37



1959

1960

1963

1970

1980

1980

2010

2013

Oregon State Board of Higher Education awards
$150,000 to explore a new campus location

Well 1 is drilled on the current campus site. This will
ultimately become domestic water well due to low
temperature 78°F Water

Well 2 is drilled which produces 170 gpm at 176°F

Production Wells 5 & 6 are added which produce
442 gpmé& 250 gpm respectively at 191°F

Wellheads are raised to ground-level, enclosed in
buildings and variable speed fluid drives are added

Most of the direct bury pipes are moved into new
utility tunnels

312 Ton Lithium-Bromide/Water absorption chiller
is installed but fails to provide expected efficiency
due to low supply water temperature

Injection wells 1 & 2 are added due to City of
Klamath Falls ordinance requiring geothermal water
to return to the underground reservoir

“Small” Geothermal Powerplant begins operation
with a maximum installed capacity of 280 kW gross
output

“Large” Geothermal Powerplants begins operation
with a maximum installed capacity of 1.75 MW
gross output

FIGURE 2: MAJOR MILESTONES IN THE HISTORY OF THE GEOTHERMAL SYSTEM AT OREGONTECH

A more thorough description of the history of the Oregon Tech Geothermal System can be found in
former Oregon Tech Professor John W Lund’s report “Geothermal Uses and Projects on the Oregon
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Institute of Technology Campus”. This report was published in the May 2010 edition of the Geo-Heat
Center Bulletin which can be found in the link below which is also listed in the References section of
this report:

https://oregontechsfcdn.azureedge.net/oregontech/docs/default-source/geoheat-center-
documents/quarterly-bulletin/vol-
29/art3c37aee4362a66398916fff0000ea57bb.pdf?sfvrsn=5edc8d60 4

2.3 Description and Condition of Existing System at Oregon Tech

2.3.1 Overview
The Oregon Tech campus utilizes a near-surface hot (~194°F) geothermal resource as the exclusive

heat source for heating major campus buildings, major domestic hot water needs, and
snowmelt/deicing of outside stairs and sidewalks. Additionally, the 194°F geothermal water is used
to generate electricity that helps offset power demand by the well pumps and campus. The
geothermal water is pumped from wells into a holding tank and flows from there by gravity. Supply
piping conveys the geothermal water to heat exchangers where the heat is transferred to meet
building, hot water, and snowmelt heat loads. The cooled geothermal water is collected by
return/collection pipes and injected back into the ground into a similar aquifer.

2.3.2 Production Wells
The source of the geothermal energy used at the Oregon Tech campus is residual volcanic heat,

transferred to the water that flows up from several thousand feet deep through a fault that crosses
campus. Prior studies indicate that the source water temperature is in excess of 300°F. The source
hot water mixes with cooler groundwater to provide water temperature for campus heat of about
192°-196°F. The main production wells for the campus heating system are wells #5 and #6, which
have a nominal pumping capacity of 500 GPM and 350 GPM respectively. These geothermal wells
were drilled in 1962 and 1963 to supply heat to the then-new Oregon Tech campus buildings.

PrRODUCTION | ODWR DEPTH | STATIC WATER | CASING DEPTH Pump FLow

WELL # WELL # LEVEL DATA

WELL 5 KLAM 1716 ft | 358 ft below 12.75” from +1’ to 529'3” 500 GPM @
11830 surface 10.75” from +1’ to 813'6” 425’ TDH

8.625” from 790°6” to 1109’ 100 HP
6.625” from 1068’ to 1716’

WELL #6 KLAM 1805 ft | 359 ft below 12.75” from +1’ to 416'4” 325 GPM @
11829 surface 10.75” from +1’ to 867’ 6” 630’ TDH
8.625” from ~850’ to ~1145’ 100 HP
6.625” from ~1127’ to 1805’

TABLE 1: PRODUCTION WELL DATA

Condition of Wells:
PrRoDUCTION WELL #5

Well #5 exhibited considerable corrosion of the original 12" casing and 10" casing liner, resulting in
cold groundwater intrusion into the well and sediment and scale interfering with pump operation. A
contract to repair the well was issued in 2019. Repair and upgrades included:
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https://oregontechsfcdn.azureedge.net/oregontech/docs/default-source/geoheat-center-documents/quarterly-bulletin/vol-29/art3c37aee4362a663989f6fff0000ea57bb.pdf?sfvrsn=5edc8d60_4

¢ New casing with grouting per Oregon Department of Water Resources (ODWR)
requirements

¢ Cleaning of the well to the original depth

o New deep well turbine pump

¢ Reconditioning of the pump motor

o New well house

PRODUCTION WELL #6

Well#6 is nearly the same age as Well #5 and is expected to have similar age-related problems.
Verification of well condition will require removal of the pump and camera inspection of the well. The
pump has likely lost efficiency as indicated by the power required to supply the maximum available
flow. Existing pump efficiency is estimated to be 52%, compared to better than 75% for a new pump.

Recommendations:

ProDUCTION WELL #5
¢ No modifications needed

PrRoODUCTION WELL #6
e Remove pump for well inspection
e Replace casing as indicated per inspection. New work will be required to meet to current
OWDR well standards
e Install new pump
¢ Install new or reconditioned pump motor
¢ Install new well house

Each well listed above is connected to the geothermal mechanical building’s power distribution
system. Refer to section 2.3.4 Geothermal Mechanical Building section below for further discussion.

2.3.3 Injection Wells
Originally, the geothermal water was used directly in the building heating equipment, with

wastewater discharged to the storm sewer through building roof drains. In 1985 the City of Klamath
Falls instituted an ordinance requiring that geothermal waters be reinjected into the same or similar
aquifer to better conserve the resource. Oregon Water Resources regulations require the same for
all new water rights issued for thermal energy extraction from groundwater. In response to the
ordinance, Oregon Tech installed geothermal collection piping and injection wells #1 (1989) and #2
(1992) at the southwest corner of campus.

Condition of Wells:
INJECTION WELL #1:

The ODWR well log shows a 14" outer casing to 73', and a 10" inner casing to 1685', with
perforations between 1450' and 1644’ Inspection in 2018 showed that the well has significant
deterioration of the near-surface outer casing and inner casing. Additionally, the well is significantly
obstructed with scale.
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INJECTION WELL #2:

The ODWR well log shows a 16" outer casing to 72', and a 10" inner casing to 950', with an open
borehole to 992'. Inspection in 2018 showed that the well casing appears to be in good condition.
There is some minor scale accumulation inside the casing.

Recommendations:
INJECTION WELL #1

e Clean accumulated scale from inside of the well casing

e Camera inspection of cleaned casing and perforations

e Replace a portion of the inner and outer casing as indicated by the inspection
e Clean perforations as indicated by inspection

INJECTION WELL #2
¢ Clean accumulated scale from inside of the well casing

e Camera inspection of cleaned casing
o Additional work as indicated by inspection

2.3.4 Geothermal Mechanical Building
The geothermal mechanical building (AKA Heat Exchanger Building) is located at the southwest

corner of campus, near the production wells.
The building houses:

e 4000 gal receiving/storage/settling tank receiving flow from the well pumps

e Circulation pump to supply GEO to Crystal Terrace (GEO heat sales customer)

e 280 kW UTC geothermal power generator

o Electrical power supply for well pumps, with variable frequency drives to control pump speed
and flow

e Controls to operate wells, pumps, and GEO power generation

The storage tank is a vented tank that receives all the flow from the production wells. A tank level
controller attached is used to control pump speed and flow to maintain a tank level setpoint. GEO
supply to all uses on campus flows from the tank by gravity, with the total flow determined by the
sum of flow demand at each individual heat load.

The geothermal power generator is an Organic Rankine Cycle power plant manufactured by United
Technologies Corp. (UTC) that uses geothermal heat to generate electrical power. The power plant
generates enough power to operate the production pumps which heat the campus and supply
additional power to the campus electrical grid. The heat input for power generation is derived by
cooling the geothermal water from about 194°F input to about 165° delivered to campus for heating.

The electrical system for the geothermal mechanical building supports the production well pumps.
Should any portion of the geothermal mechanical building’s power distribution system fail, heat
throughout the campus will be unavailable for the duration of the failure or normal power outage. The
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Geothermal Mechanical Building’s power distribution system consists of a building service feeder,
building transformer, building feeder, building main distribution board, fuses, and manual switches.

Condition of the Geothermal Mechanical Building:

GEO storage tank:

o0 Tank is steel, is open to oxygen from the air through the tank vent, and likely has
significant corrosion. There is evidence of leaking from the tank under the insulation.

o0 Tank provides only about 5 minutes of storage at the design campus GEO flow

o0 Small tank size results in instability in the tank level and production pump control
loop

o0 Tank elevation is inadequate to supply the new student housing (Center for
Sustainable Living) at design heating flow. That resulted in the need for a booster
pump station.

0 Tank size does not allow for effective settling and separation of fine sand in the
geothermal water, resulting in sediment accumulation in downstream heat exchange
equipment.

Crystal Terrace pump: The pump is in serviceable condition, however, the configuration of
the piping leads to inadequate flow to the pump under some conditions.

UTC power plant: The power plant was installed in 2009 and is still operable. However, there
is little technical or maintenance support available as the equipment is no longer
manufactured. Evaluation of power production is outside the scope of this study, but the
design of improvements to the GEO supply system needs to accommodate power production
in some form.

Electrical System: Generally in good condition; however, does not meet current code, or
industry protection standards. Additionally, there are unnecessary fuses, breakers, and a
power train that has additional but not redundant equipment. There are multiple points of
failure in the system. Some variable frequency drives (VFD) are nearing the end of service
life, and/or are no longer manufactured.

Recommendations:

Replace the GEO tank with a larger approximately 45,000 gallon, in-ground insulated
concrete tank located further up the hill. Features/Benefits:

0 More pressure head to supply uses at higher elevations on campus. Eliminates the
need for booster pump serving Villages and accommodates the proposed new
residence hall
More storage volume, ~45 minutes of available heating water
More stable level and pump control
Corrosion-resistant

0 Better sand separation
Replace piping and valves
Replace older pump VFDs
Consolidate electrical equipment to reduce failure points. Include backup power generation,
bypass, and servings switches as part of the consolidation.

O O O
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2.3.5 Distribution System
The geothermal distribution system is the piping that conveys the hot geothermal fluid from the

production wells to point of beneficial heat use and thence to the injection wells for disposal of the
cooled fluid. Specific components of the distribution system include:

¢ Piping from the production wells to a storage and settling tank in the geothermal building
o Gravity flow supply piping from the tank to heat transfer equipment in the buildings

e Gravity flow return/collection piping from the buildings to an injection collection tank

e Pumped or gravity flow from the collection tank to the injection wells

The original design in the 1960s used direct-buried steel piping, insulated with rigid "foamglass"
insulation to distribute the geothermal fluid to the buildings. The experience over the first 17 years of
operation was that thermal expansion of the piping created cracks in insulation, introducing
groundwater and surface runoff with deicing salts to the exterior of the steel pipe, causing extensive
corrosion. The resolution was to replace the steel pipe with fiberglass pipe (FRP) and to route the
piping through utility tunnels within the campus (Boyd, March 1999). Currently, the piping from the
wells to the heat exchanger building still uses the original steel pipe. There is also some direct-
buried steel piping between the heat exchanger building and the campus tunnel system, and some
steel pipe within the tunnel. The balance of the GEO supply piping is FRP.

The GEO supply piping includes valves at building connections and strategic locations in the tunnels
or outside vaults to isolate sections of the distribution system.

Condition of Supply Piping:

o Wells to Geothermal Mechanical Building: Buried original steel pipe; condition unknown. No
leaks have been observed. Well #6 piping is now inaccessible under a new parking lot.

¢ Geothermal Mechanical Building to campus: Buried, believed to be fiberglass with some
sections of steel. Condition unknown, no leaks have been observed

e Supply valve vault in the lawn between Snell and Residence Hall: Fiberglass pipe, butterfly
valve is in poor condition, inadequate temporary thrust restraint

e [solation valves: Generally in poor condition or non-functional. The lack of isolation valves
requires that the entire system be shut down and drained to work on the system

e FRP pipe in tunnels: Generally in good condition. Minor leaks at some joints

Recommendations:

o Replace steel piping between wells and Geothermal Mechanical Building

e Repair/ replace piping and valve in supply vault

¢ Remove GEO valves and connections located above electric panels in the chiller building;
replace with continuous pipe section and relocate valve.

e Replace building and in-line isolation valves in tunnels. Consider motorized valves that can
be operated without entering tunnels

e Consider a new main 8" supply feed from the Heat Exchanger building, past the site of the
proposed new residence hall, to tie into the existing tunnel piping between LRC and Cornett.
Add isolation valves so any building can be isolated and adjacent buildings can be fed in
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either direction through the supply piping loop. This new supply would add resiliency so a
single point of failure is less likely to cause a complete system failure.

In the original 1960s design, the geothermal fluid was discharged directly to the building roof drain/
storm sewer system after extracting heat for space heating. A waste geothermal collection system
was installed in the late 1980s to collect the water and route it to a 5000-gallon collection tank west
of Purvine Hall. The collection system piping is mostly FRP and is mostly installed in the tunnels.
There is a short section of 6" steel pipe in the tunnel near the Residence Hall and College Union
buildings.

A GEO injection pump station near the collection tank provides additional pressure as needed to
discharge the waste GEO into the injection wells. The pumps were replaced in 2018, and the
controls were upgraded to variable speed pump control to better match the required flow and
pressure boost. If the injection system fails, the collection tank overflows into the storm sewer.

Condition of Return Piping and Collection System:

Leaking and corrosion in the steel pipe, on the return from the Residence Hall
FRP pipe in tunnels: Generally in good condition. No leaks were noted.
Isolation valves at buildings are not operable

Injection pumps are new and in good shape

Recommendations:
o Replace approximately 30 feet of 6" steel piping in the tunnels
o Replace isolation valves, consider motorized valves to allow isolation of a leak without
entering the tunnels

2.3.6 Building Heat Exchange System
The GEO is used for heating the buildings and domestic hot water. Originally, building heat was

provided by using the geothermal water directly in the coils of heating equipment. That led to coil
failure due to the corrosive nature of the geothermal water. The design was modified to isolate the
GEO from a closed-loop building heating water system with a heat exchanger.

A typical building heating system consists of:

¢ A heat exchanger to transfer heat from the GEO to the building heating water

e Circulation pumps to circulate the building heating water

o A water-to-air heat transfer coil to deliver heat to the building air. A control valve limits the
heating water flow based on air temperature

¢ Afan to circulate the heated air to the rooms

o Electrical power at each building to operate the heating water circulation pumps, fans, and
controls

All stages of the building heating process provide opportunities for optimizing the use of renewable
geothermal energy to protect buildings and maintain occupant comfort. The building heating systems
were generally designed to use 190°F supply water temperature and reduce the water temperature
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by about 40°F to heat air to maintain a building air temperature of about 72°F. The objective of
maintaining 72°F can be accomplished at a lower water temperature by improving the effectiveness
of the heat transfer.

At Oregon Tech, most of the buildings were designed to operate on 192°F water from the well.
However, they have operated successfully on 165°F supply water leaving the power plant. Newer
buildings on the lower (west) end of campus, including Dow, Purvine, and CEET were designed to
operate on reduced-temperature return water from the building higher on campus. The heating
system at Purvine was designed to operate using 130°F geothermal water.

Planning for future buildings at the Oregon Tech campus needs to consider both available flow and
temperature. Improvements to delivery piping and production and injection wells can increase the
available flow to campus. Optimizing flow to existing buildings can make existing flow capacity
available for new loads. Designing for GEO with lower supply and discharge temperature will make
more heat available without increasing flow demand.

Building heat is required for:

e Heating to replace heat loss through the building envelope to the cold outside. Heat demand
is proportional to the temperature difference divided by the envelope insulation value.

e Heating of ventilation air

e Heating for morning warm-up after a setback in space temperature when the building is
unoccupied.

The campus heating system was designed in the 1960s to support 1960s buildings with relatively
minimal insulation and ventilation control. As buildings are upgraded with improved insulation the
heat requirement for the building envelope is reduced. Building ventilation improvements such as
demand-controlled ventilation and ventilation heat recovery reduce the heat requirement for
ventilation. More efficient buildings free up GEO capacity to serve additional buildings.

One significant component of the existing building load is morning warm-up from a night setback.
Currently, the maximum GEO system demand occurs during the morning warm-up. Night setback
reduces energy use because the temperature difference between the inside of the building and the
ambient air is reduced during the setback period. In a conventional heating system, with natural gas
or oil as the heat source, then the energy savings directly results in energy cost savings. In the
geothermal heating system, the energy itself does not cost anything. What costs money is the power
needed to run the pumps and fans to deliver the energy.

In a closed-loop heating water or heating air delivery system, with variable speed pumps and fans,
the power to operate the pumps and fans is proportional to the cube of the speed. At 25% speed, the
power is 0.25 x 0.25 x 0.25 = 0.0156; or less than 2% of the power at full speed. Operating the
system overnight at minimum speed will require less power than operating at full speed for one to
two hours for morning warm-up.

Eliminating the night setback and morning warm-up will reduce cooling and heating stress on the
buildings and will reduce the maximum heating demand on the GEO heating system. It will also
likely reduce the cost of heating.
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Details of the condition of specific geothermal building systems are in Table 2 below.

Building Geothermal Heating water Air Domestic Hot Water
Equipment Handling

HX Piping = Pumps’ Pump  Fan Type HX Storage

Type Tanks

Villages GOOD GOOD 1EACH Ccv cv GOOD GOOD

BLDG

Residence Hall POOR GOOD 1 Ccv Ccv GOOD GOOD

College Union GOOD GOOD 2 Cv A% GOOD GOOD

PE GOOD GOOD 1 Ccv Ccv GOOD GOOD
LRC POOR POOR 2 cv Ccv NA/Electric
Cornett GOOD GOOD 2 \AY, Ccv NA/Electric
Facilities POOR POOR 1 cv Ccv NA/Electric
Snell FAIR FAIR 1 cv Ccv NA/Electric

Owens POOR POOR 1 cv A% POOR POOR

Dow GOOD POOR 2 \AY, A% GOOD GOOD

Semon GOOD GOOD 1 Ccv Ccv GOOD GOOD

Boivin? GOOD GOOD 2 \AY, A% GOOD GOOD
Purvine GOOD GOOD 1 cv A% NA/Electric

CEET GOOD GOOD 2 \AY, A% GOOD GOOD

TABLE 2: BUILDING HEATING SYSTEM CONDITION OVERVIEW

"Heating Water Pumps: 2 parallel pumps with VFD, with lead/lag control is recommended
2Boivin condition reflects upgrades currently under construction

Pump and Fan Type Legend:
CV:  Constant volume. Consider upgrading to a variable volume system
VV: Variable volume; preferred for optimum geothermal efficiency

Rating Descriptions:
GOOD: Likely service life > 10 years
FAIR: Nearing the end of service life, consider replacing
POOR: Active corrosion or leaking, beyond service life, replace now

For the Geothermal System to distribute heat throughout each building, electrical power is required.
Each building is fed from the 12,470 Volt campus power distribution system. There is only one piece
of equipment that controls the entire campus distribution from the incoming utility feeder line. Should
this one unit fail, get damaged, and/or otherwise become inoperable, there will be a loss of campus
power. This single unit is currently located in the chiller building that houses various piping systems
including large, main geothermal lines. In the past, those lines/chillers have leaked and started to
flood the electrical equipment. Due to the slight elevation of the equipment (approx. 4 inches above
the floor), quick notice and reaction of Oregon Tech facilities staff, and ability at the time to shut
down the water flow, the equipment “survived” past flood events. The electrical equipment still
experienced water intrusion/damage/dampness, and additionally is beyond its service life, and does
not meet current industry standards and codes. Relocation of the chillers, geothermal, cooling
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towers, and the like is more expensive than relocation and replacement of the electrical equipment,
especially since the electrical equipment requires replacement already.

Condition of Building Heating System:

o Heat exchangers at some buildings are currently leaking and need to be replaced; others are
new and in good condition.

¢ Piping and valves associated with heat exchangers are leaking or corroded in some
buildings

¢ Most buildings have a single constant speed, constant flow heating water pump

¢ Building air handling systems are a mix of constant airflow for older systems and variable
airflow for newer systems

o Electrical equipment in the chiller building is beyond its service life and does not meet current
code and standards

Recommendations:

e Replace leaking heat exchangers. Size new replacements to accommodate lower GEO
supply water temperature.

o Replace leaking or corroded piping and valves associated with heat exchangers.

e Upgrade heating water pumping system to variable-flow with VFD-controlled circulation
pumps, lead/lag pumps, and 2-way valves at air handlers

e Upgrade air handling systems to variable air-flow

¢ Modify controls to minimize morning warm-up heat demand by minimizing night setbacks

e Upgrade air handler ventilation control to provide demand-controlled ventilation

o Replace & relocate electrical equipment currently in the chiller building as noted above.

2.3.7 Snowmelt System
Oregon Tech experiences several snowfall events each winter, and about seven months per year

when conditions could be conducive to snow or ice accumulation on outdoor sidewalks and steps.
Geothermally-heated thermal snowmelt/de-icing systems are installed in many of the sidewalks and
steps which provide these benéefits:

e Reduced risk of slip and fall due to icy walking surfaces
o Reduced concrete deterioration from freeze-thaw cycles
¢ Reduced concrete deterioration and environmental risk from de-icing salt

A thermal snowmelt system works by maintaining a concrete surface temperature of about 38°F;
warm enough to melt fresh snow and prevent ice accumulation. The heat load to maintain a clear
sidewalk depends on snowfall rate, wind speed, and temperature. The existing snowmelt systems at
Oregon Tech and in Klamath Falls are designed for a heat output of about 80 Btu per square ft
(Btu/ft?). That heat output is not adequate to keep up with heavy snowfall but will catch up in a
reasonable time. It does prevent ice from sticking to the concrete, making manual removal much
easier if needed. 80 Btu/ft?is also not able to keep the concrete surface above 32°F in extremely
cold weather with high wind. However, snowfall in Klamath Falls does not usually occur in those
conditions so the sidewalk would likely be dry.

STEWARDSHIP THROUGH DESIGN.™ FLUENTENGINEERING.COM
22 oF 37



Snowmelt is a lower priority than building heat, so in cold weather, it may be necessary to curtail
snowmelt operation to adequately supply building heat. A standby mode snowmelt operation can
maintain some heat in the concrete at a lower heat output than would be required for active melting.

The snowmelt mechanical system consists of a heat exchanger, circulation pump, supply and return
mains, distribution headers, and PEX tubing embedded in the sidewalk concrete. The mechanical
equipment for the newer, larger, existing snowmelt systems is located in building mechanical rooms.
These larger snowmelt systems total about 60,000 ft? and include:

e Dow Hall
e Cornett Hall
e CEET

e Center for Sustainable Living

Several smaller, generally older, snowmelt systems are supplied by mechanical equipment located
in the utility tunnels. These systems total about 5,000 ft? and include:

Snell steps

College union and residence hall steps
e Owens steps

e Bovin Ramp

About 40,000 ft? of snowmelt tubing has been installed in sidewalks but is not connected to pumps or
heat exchange equipment. Most of the supply mains are stubbed into the tunnels, with the original
intent of installing equipment in the tunnel to supply the heat.

The total installed snowmelt system area is about 105,000 ft?>. As additional sidewalks are replaced
over time, the intent is to include snowmelt in most of the sidewalks. It is likely that an additional
100,000 ft? of existing sidewalks could be added, bringing the total to about 200,000 ft?, not including
a new residence hall or other new buildings. At 80 Btu/ft?, the potential snowmelt heat load would be
16,000,000 Btu/hr.

As buildings become more efficient and as snowmelt area is increased, it is likely that snowmelt will
be the largest heat load on the system. Location of the snowmelt systems centralized in building
mechanical rooms provides more ability to control snowmelt operation or shed snowmelt load as
needed to meet the higher priority building heating load. Also, the removal of snowmelt mechanical
equipment from the tunnels will reduce the safety concern of a hot water leak in the tunnel's confined
space. Snowmelt supply and return mains can be routed through the tunnels to the service snowmelt
connections.

Recommendations:
e Supply snowmelt connections from building mechanical rooms, eliminating pumps and heat
exchangers in tunnels
e Connect new and existing tunnel-fed snowmelt systems to new snowmelt supply and return
mains routed through the tunnels
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o Expand the snowmelt system from the main SW parking lot to the Physical Education
building to improve accessibility for athletic events

o Generally supply snowmelt systems from GEO return piping, reducing the impact on required
system GEO flow

e Provide controls with the ability to shed snowmelt heating load when required to meet
building heating requirements

2.3.8 Domestic Hot Water Systems
GEO heat is used to heat potable water for domestic hot water demands. The major hot water

demands are in the residence halls, PE building, and College Union food services. Those heat
exchangers and storage tanks are relatively new or have been upgraded recently.

Recommendations:
e The hot water tank and heat exchanger in Owens Hall is in poor condition and should be
replaced.

2.4  Critical Nature of Geothermal System to Campus Operations
Virtually all elements of the geothermal system are critical to campus operations. The geothermal

system serves as the ONLY source of heating for all significant buildings on campus. Below is a
graph of the yearly average temperatures in Klamath Falls:

FIGURE 3: AVERAGE YEARLY TEMPERATURES IN KLAMATH FALLS, OR. (SOURCE: WEATHERSPARK.COM)
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As can be seen in the above graph, average low temperatures are below freezing for nearly 7
months out of the year. Any downtime or loss of the geothermal heating system during the cold
months would have catastrophic consequences not only on the educational function and operation of
the campus but would likely result in severe damage to building components and systems resulting
in potentially millions of dollars worth of damage.

Below is a list of the major elements of the geothermal system and the resulting consequence if a
failure occurs in any one of these elements:

GEOTHERMAL WELLS

e The loss of both of the production wells would result in no heating water to the campus.
o Aloss of just one of the wells would substantially reduce the system capacity and could
result in freezing conditions in one or more buildings

o Aloss of electrical power at the wells would disable the pumping system resulting in the
inability to distribute heat to the buildings.

GEOTHERMAL MECHANICAL BUILDING (AKA HEAT EXCHANGER BUILDING)

o Loss of the GEO storage tank and piping system can lead to the inability to heat campus
buildings. There is no backup or standby heating system.

GEOTHERMAL DISTRIBUTION PIPING

o Loss of the supply piping system can lead to the inability to heat campus buildings. There is
no backup or standby heating system.

e Loss of a section of the piping or a fitting leak can result in loss of the entire system due to a
lack of isolation capacity and alternate flow routing.

An example of this occurred on June 14", 2022. A break from a corroded section of pipe
ruptured leaving the campus without water for building heating or domestic hot water.

FIGURE 4: RUPTURED PIPE IN TUNNEL
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e Leaks in the tunnels can lead to personnel life safety risks due to the high temperature and
confined space
o Large leaks in the tunnels can lead to building or electrical service flooding

BUILDING HEAT EXCHANGE SYSTEM

e Loss of building heat exchange system can lead to the inability to heat the specific campus
building. There is no backup or standby heating system.

3 Sustainability & Financial Benefits of Geothermal

The hot geothermal water source provides a unique benefit to the Oregon Tech and helps reduce
educational costs by maintaining a system to fully heat Oregon Tech'’s entire campus for a nearly
insignificant electrical cost to various pumps and wells. The energy source is renewable because the
amount of water removed equals the amount of water placed back in.

Provided the system utilizes appropriate materials and is maintained and operated effectively there
is no reason to believe the system would not last for another 60 years between major overhauls.
The geothermal resource provides a nearly perfect balance for energy because a) what is removed
is re-injected, b) there are no emissions, and c) there are no known resource impacts on any
biological/ecological systems.

Maintaining the system and addressing the deficiencies is substantially cheaper than replacing the
system.

For additional geothermal sustainability, and renewable benefits, see the DOE’s GeoVision Report.

4 Summarized Recommendations with Estimated
Costs

Note: A more detailed list of the recommended actions and costs can be found in Appendix C.
Production & Injection Wells
Recommended actions include:

¢ Rebuilding production well #6
¢ Cleaning and repairing injection well #1
e Cleaning and inspecting injection well #2

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $2,553,000
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Geothermal Mechanical Building and Main Geothermal Storage and Pumping System
Recommended actions for the production include:

¢ Replacement of the geothermal water storage tank

¢ Replacement of piping and valves inside the Geothermal Mechanical Building

¢ Replacing end-of-life pump speed controllers

e Adding a backup generator to supply power to the geothermal pumping system and controls
to maintain heat during power outages

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $2,235,000

Geothermal Distribution System
Recommended actions for the production include:

e Replacing the piping between production wells 5 & 6 and the geothermal mechanical building

e Repairing the supply piping and valves near Snell Hall

e Replacing and supplementing the distribution supply and return isolation valves to be able to
isolate sections of the system in case of leaks

e Adding a new supply main and return line to the north side of campus to add system
redundancy

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $5,382,000

Building Heat Exchange System
Recommended actions for the production include:

¢ Repairing and replacing leaking heat exchangers in the Residence Hall, Learning Resource
Center, Facilities, Snell Hall, and Owens Hall

e Upgrading building heating water equipment to provide variable flow circulation with added
system monitoring and controls

¢ Replace the domestic hot water heat exchanger and storage tank in Snell Hall

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $1,152,000
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Campus Snowmelt System
Recommended actions for the production include:

e Move snowmelt pumps and heat exchangers out of the tunnels into the Purvine mechanical
room for most of the system with other building mechanical rooms used as needed.

e Connect snowmelt systems that were installed but never connected, and provide for future
snowmelt as sidewalks and stairs are replaced.

o Expand the snowmelt system to improve access between the main SW parking lot and the
Physical Education building

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $1,697,000

Campus Main Electrical Equipment
Recommended actions for the production include:

¢ Relocate, and replace the main campus power distribution system switchgear that is located
in the same room as a geothermal and chilled water piping system

The estimated cost for these projects, including construction costs, soft costs, contingency, and
other costs is estimated to be $1,932,000

The total estimated cost of all recommendations is $14,951,000 including construction costs, soft
costs, contingency, and other costs.
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Appendix A: Acronyms

BLM
Btu
CAPEX
CEET
CO2
cop
DOE
EER
EPA
FRP
FORGE
GEO
GHG
GHP
GHX
HVAC
HX
kW
NOx
ODWR
PEX
ROI
SO2
TDH
TES
USGS
VAV
VFD

Bureau of Land Management (U.S. Department of the interior)
british thermal units

capital expenditure

Oregon Tech Center for Excellence in Engineering and Technology
carbon dioxide

coefficient of performance

U.S. Department of Energy

energy efficiency ratio

Environmental Protection Agency

fiberglass reinforced plastic

Frontier Observatory for Research in Geothermal Energy
geothermal or referring to the geothermal system
greenhouse gas(es)

geothermal heat pump

ground heat exchanger

heating, ventilation, and air conditioning

heat exchanger

kilowatt(s)

nitrogen oxides

Oregon Department of Water Resources

cross-linked polyethylene

Return on investment

sulfur dioxide

total dynamic head

thermal energy storage

U.S. Geological Survey

variable-air volume

variable frequency drive
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Ap end|x B1: Geothermal System Distribution — Overall Site
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Appendix B2: Geothermal System Distribution — Enlarged
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Appendix C: Detailed Evaluation Cost Estimates
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Oregon Tech - Geothermal System Evaluation and Estimates

Observed Issues and Recommended Remedy Rationale for Recommendation Benefits of Recommended Action Cost to Implement Supporting Photos
(in 2022 Dollars)
Total rounded to nearest $5,000 increment
Improves
System Reduces System
Resiliency & Increases Maintenance Construction Design/Soft
Item # Location/System Element Description of Recommended Action Why is this recommended Improved Safety| Redundancy [System Capacity Costs Estimate Costs Contingency Other Costs TOTAL COSTS Photos
1 Production and injection  [Rebuild Well #6 new casing as required, new pump, |Deterioration of V\{ell presents reliabilty ) YES POTENTIALLY YES S 1000,000 | § 200,000 | $ 120,000 60,000 1,380,000
wells new or reconditioned pump motor, new wellhouse. |problems, End of life
cl ir Inj Well #1. A f ir will Well i ble die to pluggi d casi
2 Wells ean/ repair Inj We ccess Tor repair wi €1l 1s unuseable die to plugeing and casing YES YES YES YES $ 750,000 | $ 150,000 | $ 90,000 45,000 1,035,000
probably require replacement of the well vault. corrosion.
3 Wells Clean Inj Well #2 Remove scale accumulation in well - YES - - S 100,000 | $ 20,000 | S 12,000 | S 6,000 138,000
Existing tank is corroded and at risk of
4 Geothermél Mechanical New cor?crete GEO storage/se‘ttlling tank, to F)e failure?. New tank will provide more VES VES VES VES S 850,000 | $ 170,000 | $ 102,000 | $ 51,000 1,173,000
Building located in-ground at about 20' higher elevation. capacity, more head to better serve
campus, better sand removal
Geothermal Mechanical Re'pla'ce piping and valves inside geothe'rmal Existing piping has been i'n service for 60
5 Buildin building. Accommodate power generation, heat sales|years. Removal of tank will allow YES YES YES YES S 180,000 | S 36,000 | $ 21,600 | S 10,800 248,000
€ to Crystal Terrace, second supply main to campus reconfiguration of piping
Geoth | Mechanical |Repl Id I d troll iabl
6 eothermal Mechanical  |Replace older well pump speed controllers (variable |\ ¢ uco a0 4 reliability - YES YES YES $ 40000 | $  8000|$  4800|$ 2400 55,000

Building

frequency drives) as needed

2022 Fluent Engineering, Inc.
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Observed Issues and Recommended Remedy

Rationale for Recommendation

Benefits of Recommended Action

Cost to Implement
(in 2022 Dollars)

Total rounded to nearest $5,000 increment

Supporting Photos

Improves
System Reduces System
Resiliency & Increases Maintenance Construction Design/Soft
Item # Location/System Element Description of Recommended Action Why is this recommended Improved Safety| Redundancy [System Capacity Costs Estimate Costs Contingency Other Costs TOTAL COSTS Photos
N heati ill b ilable if
Provide ~500kW backup electrical generator at ,O camp.us. S T s
Geothermal Mechanical |building supplying the Geothermal Heating Wells single building loses power, and/or has
7 et , g supPying 8 WEIS. o lectrical equipment failure. Power at heat- YES YES YES YES $ 550,000 |$ 110,000 | $ 66,000 33,000 | ¢ 759,000
Building Electrical Generator will also connect to head-end Geothermal e )
. exchange building is critical to entire
controls. Replace electrical panels. .
system operation.
Replace steel piping between wells #5, #6 and
8 GEO Supply Piping G.en.)thermal Mecha.nlcal Building. Re-route Well #6 P.|p|r.1$ is about 60 years old, and may be VES YES VES YES S 400,000 | $ 80,000 | ¢ 48,000 24,000 | ¢ 552,000
piping around parking lot. Include power and significantly corroded.
communications conduits.
9 GEO Supply Piping Repair G'EO supply piping and valve in the 8" GEO Valvebls inoperable, pipe connections are VES VES ) _ S 450,000 | $ 90,000 | § 54,000 27,000 | ¢ 621,000
supply pipe vault near Snell Hall questionable
Replace GEO isolation valves in tunnels. Use power Allows work on a seement of the suppl
10 GEO Supply Piping operated valves to allow isolation of a leak without : &r € Supp’y YES YES - YES $ 235000 |$ 47,000 |$ 28,200 14,100 | $ 324,000
. system without shutting off entire system.
entering the tunnel.
Remove three (3) 6" valves in geothermal piping Improved safety by ruducing chance of a
11 GEO Supply Piping located above the electrical switchgear in chiller leak above the main electrical switchgear. YES - - YES S 45,000 | S 9,000 | $ 5,400 | S 2,700 | S 62,000
building. Replace with continuous pipe. See also Item #20.
12 GEO Supply Piping Eg;lzlsr leaks in fiberglass piping joints in tunnels, ~20 Itr;:rzzlvsed safety, reduce moisture in YES ) ) VES S 15,000 | $ 3,000 | $ 1,800 | $ 900 | ¢ 21,000

2022 Fluent Engineering, Inc.
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Observed Issues and Recommended Remedy Rationale for Recommendation Benefits of Recommended Action Cost to Implement Supporting Photos
(in 2022 Dollars)
Total rounded to nearest $5,000 increment
Improves
System Reduces System
Resiliency & Increases Maintenance Construction Design/Soft
Item # Location/System Element Description of Recommended Action Why is this recommended Improved Safety| Redundancy [System Capacity Costs Estimate Costs Contingency Other Costs TOTAL COSTS Photos
Add new 8" supply main from Geothermal Provides increased capacity, improved
Mechanical Building to the North side of campus. resiliance. Could facilitate supplying hotter
13 GEO Supp.ly.and Return |Connect into existing piping in tunm.el F)etween LRC geother.mal wat.er to s.elect buildings for VES YES VES YES S 2700,000 | $ 540000 | $ 324000 | 162,000 | $ 3,726,000
Piping and Cornett. Add valves to allow building to feed adsorption cooling. Will supply capacity for
either direction through a loop. Include 6" return planned residence hall and other potential
pipe starting at Villages connection. future buildings.
This is the only steel pipe in the tunnel; the
Replace about 30' of 6" steel return pipe with FRP rest is FRP. Pipe is corroded, and will
14 GEO Return Piping pipe and fittings in tunnel where return from continute to be subject to corrosion. YES - - - S 30,000 | $ 6,000 | S 3,600 | $ 1,800 | $ 41,000
residence hall joins return from College Union. Changing to FRP pipe will orevent corrosion
and have a longer lifespan.
Valves are non-functional. Required to
15 GEO Return Piping Replace building isolation valves allow working on building piping without YES - - YES S 25,000 | $ 5,000 | $ 3,000 | S 1,500 | $ 35,000
shutting off entire system.
) ) . Leaking is a safety hazard, introduces
Repair or replace leaking heat exchangers in ) ) - .
Residence Hall, Learning Resource Center, Facilities, moisture in buildings. Leaking heat
16 Building Heating ! e o ! " |exchangers prevent operation of power YES YES YES YES S 350,000 | $ 70,000 | S 42,000 | $ 21,000 | S 483,000
Snell Hall, and Owens Hall buildings. Replace ! R
. . generation because the leakage is worse at
associated GEO piping and valves
lower water temperature.
U de building heati t i t and
c:rir:‘olsetow rc;\r:ﬁjeiaa:;gl:);zaflzzve:::t)inr:er\:vaatr;r Improved reliability and better utilization of
17 Building Heating ) , P ) ) g ) available GEO resource, reduced pumping YES YES YES YES S 440,000 | $ 88,000 | $ 52,800 | S 26,400 | S 607,000
circulation; with 2-way valves at heating coils, lead- ower
lag variable-speed heating water pumps g
(o] Building D tic |Replaced tic hot water heat exch d
18 wens Butiding bomestic | Replace domestic ot water heat exchanger an Tank is likely to fail due to corrosion YES YES YES YES $ 45000 | $  9000|$  s5400|$ 2,700 62,000
Hot Water storage tank at Owens

2022 Fluent Engineering, Inc.
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Observed Issues and Recommended Remedy Rationale for Recommendation Benefits of Recommended Action Cost to Implement Supporting Photos
(in 2022 Dollars)
Total rounded to nearest $5,000 increment
Improves
System Reduces System
Resiliency & Increases Maintenance Construction Design/Soft
Item # Location/System Element Description of Recommended Action Why is this recommended Improved Safety| Redundancy [System Capacity Costs Estimate Costs Contingency Other Costs TOTAL COSTS Photos
Move snowmelt pumps and heat exchangers out of
the tunnels into building mechanical rooms, connect [Improved safety by moving equipment out
19 Snowmelt snowmelt systems that were installed and never of the cqnﬁned—space tu.nnels, Imer>ved VES YES VES YES S 1230000 | $ 246,000 | $ 147,600 | $ 73.800 | ¢ 1,697,000
connected, expand the snowmelt system from the control, increased capacity by allowing use
main SE parking lot to the Physical Education of return water
building. Includes 35,000 SF of additional snowmelt.
Relocate, and Replace the Main Campus Power The campus main electrical equipment has Q
Distribution System Switchgear that is located in the |begun to flood in the past; and is subject to
same room as a geothermal and chilled water piping |complete failure bringing down the
20 Camp.us M.ain Elet?tri.cal Gear sys.tem. Some.Gec.mhermal piping is routed over the major.ity of the campus. End of Life VES YES ) . S 1400,000 | $ 280,000 | $ 168,000 | $ 84,000 | $ 1,932,000
in Chiller Building switchgear which is not permitted by current code. |electrical gear does not meet current code,
Addtionally, electrical equipment is at end of industry standards, and subjects all
expected service life. This equipment is for the connected facilities to extended power loss,
12,470 Volt Power Distibution System. and heat distribution failure.
TOTALS $ 10,835,000 | $ 2,167,000 | $ 1,300,200 | $ 650,100 | $ 14,951,000

2022 Fluent Engineering, Inc.
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