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UMP Phases & Schedule

Virginia Tech Utilities Master Plan - Preliminary Project Roadmap

Updated: January 31, 2023
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Flanning University Planning stakeholders fo refine, accept, or
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Project Outreach & Workshops

01/23 03/23 06/23 08/23 10/23 12/23 01/24 02/24 04/23 06/24
Phase 1: Assess Existing
Capacity & Condition
Phase 2: Evaluate Utility Needs F
for 2047 Plan & CAC
Phase 3: Identify Specific
Strategies/Projects/Programs to
address 2047 Plan & CAC goals

Phase 4: Compiling of
Utility Master Plan/Process




Aligning the UMP with the 2047 and CAC plans.

Agenda: 9:00 to 9:15 — Matt Stolte: Introductions and Background
9:15 to 10:00 — Liza Morris: 2047 Campus Plan presentation
10:00 to 10:10 — break
10:10 to 10:50 — Nam Nguyen: Climate Action Commitment presentation
10:50 to 11:00 — break
11:00 to 12:00 — Working Group Q&A — Wiley & Wilson
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VIRGINIA TECH: 2047

2047 Campus Plan
I Proposed Building
Existing Building

Liza Morris —

Assistant Vice President for Planning

University Architect
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VT-Shaped Discovery

« VT SHAPED STUDENTS
 INTERDISCIPLINARY TEAMS

* PURPOSE-DRIVEN AND PERSON-CENTERED
CURRICULUM

The VT student of 2047 learns by doing, creating,
and engaging, service to humanity, and does so not
in isolation or as an academic exercise but rather
with the support of a community.
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The Campus Plan
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Access for All

Exterior Accessibility Survey

Ttem# | Location Element Feature Photofs) Recommendation/Modification
N 2010 ADA
Action | Standards
CRtEEOY | Reference #
30 |SteMap#13  |Sgnage Cach designated ‘parking 2042 Virginia has specific penalty for parking,
Perry Street space has upright signage with bottom signage requirements. See line item #7.
Parking Structure| edge more than 60" AFF, has.
" maximum penalty $250" signage with :
bottom edge 51" high or more and 12 '”"":‘:“""/ 2
spaces have "Van Accessible” signage
with bottom edge 78" - 79" high.
35 [SteMapi3  |Accessible Parking T designated accessiole space at 3042 [Provide an 8 wide minmum access aise (the space hasa
Perry Street southwest P1 does not have an access " ibie" sign). Options may i ing the
Parking Structur aisle. adjacent standard parking space. In doing so, verify sioges|
are 2% maximum {or up to 3% which we consider A 502
usable/within reasonable tolerances) as there was a
vehicle in the space during the site visit.
36 Site Map #13 | Accessible Parking Southwest P2 and P3 accessible parking| 48-51, 52 [Relocate the trashcans to be out of the 8' wide minimum
Perry Street. spaces on the right side of the elevator area of the access aisles.
pariing Structure] nave 5' wide access aisles to the
trashcan. With the trashcan removed,
|there is an 8' wide access aisle. These A 502
spaces have "Van Accessible” signs.
37 |SiteMap#13  |Accessible Parking 1 designated accessiole space (87 55-56 |Remove the 'Van Accessiole” sign and restripe the space
Perry Street 1/2° wide) at southwest P5 has 49" 1o be 8 wide minimum and aisle to be 5' wide minimur.
Parking Structur wide access aisle and "Van Accessiole”
signage. If maintaining the "Van Accessible” sign, options may
i ping tandard parking space to be A 502
the access aisle. In doing so, resurface the aisle to have
2% maximum slope {or up to 3% which we consider
usable/within reasonable tolerances).
38 |SteMap#13  |Accessible Parking Southeast P2 accessible parking space 58 |Provide/resurface the access aisle to be sloped 2%
Perry Street. on the left has access aisle with 4.2% - maximum in all directions. Options may include resloping
parking Structure] 5% cross slooe throughout. The [and restriping the existing access aisle location OR
adjacent standard parking space has resloping and striping the adjacent standard oarking space| B2 502
slopes 6.1% within 3' of the top of the to be the accessible access aisle.
space.

Virginia Tech - Part 1
Surveyed August 12-18, 2016

Accessibility Consultants, Inc.
www.accessibilityconsultants.net
703.765-6860

Page 16 0f 172




Sustainability

1.
2.

Virginia Tech’s Sustainability Goals

VT will be a leader in Campus Sustainability

VT will ensure that the VTCAC is reflected in the
Strateglic Plan for the Unliversity

VT will reduce greenhouse gas (GHG) emissions to
the 2000 emissions level of 255,000 by 2025 and to
38,000 tons—80% of the 1990 level—by 2050

VT will improve energy efficiency, reduce energy
waste, and replace high-carbon fuels

VT will maintain the Office of Sustainability

VT will pursue LEED Silver certification or better for
all eligible and applicable new buildings and major
renovations and will evaluate the feasibility of LEED
for existing buildings certification for its existing
buildings

VT will strive for improved electricity and heat
efficiency by exceeding the most current version
of the ASHRAE 90.1 standard performance metric
by 10% for all new buildings and major renovations;
capital budgets will account for future energy
price, life-cycle cost of building operaticn, and
environmental benefits of achieving this level of
performance.

8.
9.

1.

12.

13.

14.

The VTCAC lays out the following University-wide sustainability goals:

VT will work towards a 50% recycle rate by 2020

VT will make smart purchases by purchasing
or leasing Energy Star rated equipment and by
considering the life-cycle costs and impacts of
potential purchases

. VT will engage students, faculty, and staff to develop

and implement innovative strategies for the efficient
and sustainable use of energy, water, and materials in
all University-owned facilities

VT will aim for transportation efficiency through
parking, fleet, and alternative transportation policies
and practices

VT will develop and implement innovative
sustainablility-related academic programs in
instruction, research, and outreach

VT will monitor energy use and GHG emissions and
change internal and external conditions and will
prepare an annual “report card” showing progress
towards targets

VT will provide funding to support sustainability
programs




CAMPUS VISION

04: Tech + Town 05: The Infinite Loop 06: The Green Links



The Central Spine




The Agricultural Belt
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Tech + Town

AN D e v

1)@
1% alé‘!'\QQ wtyrs
DERSO " éb @ %Q
derson Lawn dontinues to'be a space whe; irginia
Tech atTown of Blac rg come togeth d

se@ own square” for b of these communities.

gg : Mo;;;. RT:

is accessible from th

I i b L ’ i —— FARMER’S MAR
The relocation e aﬁ:pus commons fro AR . 2 { 7 > i /A g N This critical
ires Stu_de ‘Centerfo the North Acﬁjem % /

8 Plstrigt ows for'the developr’n#m oa:;?
|

he College of Architecture and Ur|
" Studies, providing a hub of creativityin the.
long the ceremaonial entry of Alumni Mall.

i 8
\\\\\\\\\\\‘

&
N
&

. Developme o@m |
N 9{ nia Tech spur
I~ - additional investment along

Blacksburg's Main Street.
o
1 ’

o "Th existing boo ne:
- _ife hub for the CID, Including.

/ support spaces r-étl;ld

Sl

/\> his new landscape is env ed asi bothis T
{ social gathering space and opportunity for

o) active stormwater management. ©
n //\\QO A

S
30



The Infinite Loop
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NEW OWENS HALL
Owens Hall is replaced with a larger,
upgraded facility equipped with

dining, ballroom, and lounge spaces.

— DIETRICK HALL
N This popular dining facility
is enhanced to include an
outdeor dining terrace and
additional gathering spaces.

GSS COMMONS

The GSS Commons is located to
serve the graduate population
engaged in research activities in
the LS&T District.




The Green Links
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CENTRAL LINK

The Central Link intersects
with the Infinite Loop near

EAST LINK
Over the long-term, when Randb?pm
is redeveloped, the East Link is
designed to continue northward on
axis with the Norris-Holden portal.

%
— |

WEST LINK

The West Link follows the
western edge of Dietrick and
connects with the southern
extents of the Central Link at
Dietrick Lawn.




FRAMEWORKS

! Academic & N Strategic Partnerships D Campus Life
Research Framework Framework Framework
ENHANCING LEARNING AND EXPANDING STRATEGIC FOSTERING AN INCLUSIVE
RESEARCH ENVIRONMENTS PARTNERSHIPS CAMPUS LIFE EXPERIENCE

<" Landscape Framework LD Mobility Framework

PROTECTING THE LAND GRANT @ PROMOTING ACCESS AND
LEGACY MOBILITY
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NORTHEAST & UPPER
QUAD DISTRICT

DISTRICTS

NORTH ACADEMIC
DISTRIC

01 North Academic District
02 Northeast & Upper Quad District

03 Creativity & Innovation District

04 Student Life District
\STUDENT LIFE

STRICT

05 Life Sciences & Technology District __% =1 %
3
06 215t Century Living-Learning District
D
< O
07 Intelligent Infrastructure Corridor / 6
\®)
. L S ANLEES
08 Peripheral Districts SMART DESIGN AND
_ ‘ CONSTRUCTION\EY) A I e e
Athletics and Recreation VILLAGE ol TR S -~ W LIFE SCIENCES
Glade Road &Y & TECHNOLOGY ™
Oak Lane DISTRICT )
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Northeast & Upper
Quad District




ALUMNI MALL
EXISTING CONDITIONS
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Student Life
District




Life Sciences &
Technology

District




21t Century
Living-Learning
District

2018 PROPOSED
DEVELOPMENT




Peripheral Districts:
Oak Lane

2018 PROPOSED
DEVELOPMENT
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Intelligent Infrastructure
Corridor

AUTONOMY
STUDY PARK

SMART CONSTRUCTION
AND DESIGN VILLAGE
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PROPOSED
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Phasing & Utilities



PROPOSED DEVELOPMENT PHASING

EXISTING
CONDITIONS
(2018):
10,709,000 GSF

2023 - 2027

2018 - 2022

NET GAIN:

NET GAIN: 1,114,000 GSF

874,000 GSF

2028 « 2032

NET GAIN:
1,615,000 GSF

2033 - 2037

NET GAIN:
1,186,000 GSF

2038 -2042

NET GAIN:

553,000 GSF

.....

% Proposed Demalitions

- Net Gain

2043 - 2047

NET GAIN: FULL
872,000 GSF BUILD-OUT
(2047):
16,920,000 GSF
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Proposed Utility Plants

// Modular (short-term)
Chilled Water Plants
Permanent (long-term)
Chilled Water Plants

- Energy Plant



Historic Resources
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Blacksburg Campus

The Historic Resources Survey identifies several
buildings on the Blacksburg Campus that
contribute to the historic legacy of the campus
due to their age, quality, or style. These facilities
include:

HISTORIC REGISTER
> Lane Hall

> Solitude

LEGACY

> Burruss Hall > War Memorial

> Henderson Hall KRR

> Liberal Arts > War Memorial

Buillirg Gymnasium
LEGACY CONTRIBUTING
> Campbell Hall > Norris Hall
> Davidson Hall > Patton Hall
> Eggleston Hall > Price Hall
> Hillcrest Hall > Sandy Hall
> Hutcheson Hall > Williams Hall

4

LIBERAL ARTS
BUILDING

’\ NORRIS HALL B
) PV
./

¥ PATTON HALL

" BURRUSS HALL

R MEMORIAL
CHAPEL

\‘\ - ,
\ { _— CAMPBELL HALL
AV 1 r’y - . 1

N

‘ PRICE HALL ,»—/

I\

HISTORIC RESOURCES: BLACKSBURG CAMPUS

- Historic Register
- Legacy

- Legacy Contributing
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MAJOR
OUTCOMES

Infinite Loop
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u - The transformation of Cowglll o = Burchard PI;;?& ralméﬁfned as an enha ce_eéwn Ly 'MJ"
ST CENTURY LIVING-LEARNING — and Burchard Halls into the— " - e k7 86 aniticg binirih Acaciainic X = - - 2@«‘
* DISTRICT COMMONS Morth Academic CommonsTakes o ﬂ S e S ~ lé m
Social s}s@as_arg partnered with recreation ad Vami'g‘?fw strict's large. : : .
amenities s}efmiyhe‘b‘uc'k PONE: =— & e = — = = =T daylime populal GlD COMMONS
frrn s

- Asateu,‘l;te COMmMmans

in the gxisting
‘/Elaéﬂ?ﬁ:re building
i serves the CID.

— MEW OWENS HALL
Owens Hall is replaced with 2 larger,
upgraded facility equipped with
dining, ballreom, and lounge spaces.

DIETRICK HALL

This pepular dining facility

Is enhanced to include an
outdoor dining terrace and
additional gathering spaces,

GSS COMMONS

The GSS Commons is located to
serve the graduate population
angaged in research aclivities in
the LS&T District.




MAJOR ‘
OUTCOMES . =7 1\ %

——— |

CENTRAL LINK
\ The Central Link intersects
wilh Lhe Infinile Loop negp—"=

the MMTFandarEI‘ fedyon £
Aol Lawn. F
— f ~ it

-

o —
- — —

Infinite Loop

Green Links

EAST LINK
Cwer the long-term, whan Randolph
is redevaloped, the East Link is
desigred lo conlinue northward an
_ axis with the Norris-Holden portal

il
.....

WEST LINK
The West Link follows the
westarn cdge of Dietrick and
connects with the southern
extents of the Central Link at
Dietrick Lawn.




MAJOR
OUTCOMES

Infinite Loop

Green Links

North Academic
Commons

=

o
) %

iR e -
: N
&
'."." { T e o
i S | T T : X
J=H d - = i | i a5 R ) T s S \ 7S Sl
= i ! T TP T ﬂ:ﬁ—m&mr 3 ‘
i - T -
Lo — - =
s L . K| TN
i i S 5 O . 5
e ey
g - &l o — -
T e
417 = £
i b i
' &l |
i m ’_
> &
; L 3 1 '
~ e o8 =
£ ol *




2ivg 3

_ = o
. ¥ N, = ol

£l

VIRGINIA TECH: 2047

ILLUSTRATIVE L e
PI_AN _ ’?u;;".' e % oty

* % HE Proposed Building & ;




2

VIRGINIA TECH.



Climate Action Commitment (CAC)
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UMP Stakeholders’ Group - Nam Q Nguyen, Senior Director & Deputy to AVP
May 2, 2023
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VT 2020 CAC Overview

UMP Program Overview

Campus Energy Utility Infrastructure

Sample Paths to Net Zero with UMP

Questions and Next Steps



VT 2020 CAC Overview
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15 Goals of the VT 2020 Climate Action Commitment

1. Achieve a carbon-neutral Virginia Tech campus by 2030.

2. Achieve 100 percent renewable electricity by 2030.

3. Complete the total conversion of steam plant fuel to natural gas by 2025
and plan for a full transition to renewable steam plant fuel after 2025. Continue
to improve the efficiency of campus energy systems.

4. Reduce building energy consumption to enable carbon neutrality by 2030.

5. Operations of new buildings initiated by 2030 will be carbon neutral.

& VirginiaTech

Invent the Future



15 Goals of the VT 2020 Climate Action Commitment
approved by BOV March 2021

6. Agricultural, forestry, and land use operations will be carbon neutral by
2030.

7. Virginia Tech to become a Zero-Waste Campus by 2030.
8. Establish the Sustainable Procurement Policy and Procedures by 2022.

9. Reduce single-occupancy vehicle commuting to campus by 20 percent by
2025 and reduce transportation-related GHG emissions by 40 percent by 2030.

10. Integrate the Climate Action Commitment into Virginia Tech’s educational
mission through the Climate Action Living Laboratory (CALL) beginning in
2021.

L VirginiaTech

Invent the Future



15 Goals of the VT 2020 Climate Action Commitment
approved by BOV March 2021

11. Establish climate justice as a core value of the Virginia Tech Climate
Action Commitment.

12. Diminish barriers to sustainable behaviors through institutional change,
education, and social marketing.

13. Implement the Virginia Tech Climate Action Commitment at a high level
of university administration and governance by integrating goals for
facilities, education, and campus culture; Ensure stakeholder
engagement for evaluation of goals and progress.

14. Develop innovative budgeting and financing mechanisms to generate
funding and staffing to achieve Climate Action Commitment goals.

15. Develop pathways after 2030 to eliminate fossil fuels and carbon offsets
by 2050.

L VirginiaTech

Invent the Future



UMP Program Overview
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Catalysts for Utilities Master viRCINIA
Plan

Key drivers for the establishment of the Utilities Master Plan study:
« Aging energy systems
* Increasing deferred maintenance

» Central Energy Plant (“CEP”) experiencing frequent, significant technical
issues

« Expiring electricity supply contract with AEP
« Ensuring sustainability goals of CAC

Benefits & outcomes:
« Stakeholder collaboration campus wide

Asset Management centric program

Methodology to prioritize service level risks

Align with existing capital & renewal programs

Programmatic utility planning process




VT UMP Project Expectation

VIRGINIA

TECH.

N

o oL |

)

Account for
Affordability
Limitations

Ensure World-Class
Operations and
Maintenance services

Renew thermal
distribution system

* The steam distribution

Address University’s
Energy Requirements

Upgrade resiliency
and deliver renewable
energy strategies

» Select optimal
technology that meets
strategic and
operational goals

and condensate
return system network
is a key source of
efficiency loss to VT’s
system

* Focus on maintaining
the value of assets

* Optimize Chiller Plant

operations

* Develop key
performance
indicators

» Consider micro grid
technology, hot water
districts and
renewable energy
systems

» Strengthen energy
performance data
collection to improve
operations and
preventive
maintenance

* Optimize plant

controls to achieve
energy savings

Develop a
commercial structure
that maximizes value
for money while
considering budget
limitations




 \77 T

Bridging Goals and Objectives

Utilities

Campus Master Plan Climate Action
Master Plan Commitment

The Utilities Master Plan will
provide a comprehensive
roadmap to align campus wide

utility systems with the

In 2018, Virginia Tech strategies of the Campus Master In 2020, Virginia Tech
completed its most recent Plan and the sustainability goals revised its Climate Action
master planning effort . . Commitment, setting
resulting in ‘Beyond of the Climate Action sustainability goals and
Boundaries 2047: The Commitment. milestones thru 2050.

Campus Plan.’




Campus Energy Utility Infrastructure
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Campus Energy Utility Infrastructure
Overview

The University generates approximately 12% of the electricity consumed on campus with the
remainder purchased through a long term power purchase agreement with AEP

VT Campus
f f f Chilled Water Distribution
Steam Distribution Mediym_VoI.tage Electrical to bulldings
Distribution System
£ Electric District
> Campus Power 60% of electric
2 5 miles of high Ny power consumed
K pressure (80psi) Medium Voltage on campus
5 steam piping, 4 Electrical Distribution
'-g miles of low Sysiem Purchased Power
0 pressure (10psi)
o piping, and 4.8 miles 13?—'
of condensate piping 11-12% of electric power VT Owned
self-generated on campus Perry/Blackburg/Lane
t East&West
Substation
Q Q Supplies 12.5 kV
feeders
One Combustion t
Turbines, 6.25 MW

s ——0——0 & 4

Two standby coal

Four conventional Natural Gas and No. Utility Supplied Renewables
boilers (#8, 9, 10 & 12): fired boilers (#7 & 2 Fuel Oil Power, 69 kV - Solar PPA
Capacity 334,000 pph 1): Capac“y . Wind PPA

180,000 pph
Central Energy Plant Purchased Commodities




Campus Energy Utility Infrastructure
(continued)

While VT’s energy system is able to satisfy current load requirements, signs of an aging
system are beginning to surface, presenting a threat to future reliability

Central Energy Plant

The steam turbine has reliability issues and
while the Central Energy Plant (CEP) is

operational, it is approaching the end of its
useful life for some of the major pieces of

equipment
Steam Distribution System
Manholes are in poor condition and the
steam distribution system is in need of -
major repairs and upgrades
Chilled Water System

Due to the age and refrigerant
type of stand alone chillers, it is
recommended that these chillers
be replaced in the near future and
existing capacity be added to meet
future demand

Electrical Distribution System

The electrical distribution systemis in a
condition consistent with its age




Aging Infrastructure

Impact

Reliability issues of power and pipe

failures

Increased reputational and safety
concerns

Disruptions to campus operations

Potential lost research and unexpected
costs

Deferred maintenance backlog has
contributed to system financial costs

Opportunities

Repower central energy plant
Renew steam distribution system
Deploy smart grid

Distributed energy resources (DERS)




Possible Paths to Net Zero
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UMP helps on Path to Net Zero

®  Improved System Efficiency and Reduced Losses
®  Efficient generation equipment
®  Renewed distribution
®  Enhanced Condensate Recovery Systems
®  Flexibility to Incorporate Low Carbon Fuel Options
®  Renewable Natural Gas
®  Renewable Energy Districts
O Biomass
O Geothermal
O Solar Thermal or PV
O Energy Storage
o

Energy Conservation Measures

¢ Building Controls

Behavioral Changes
¢ Community Effort (everyone has a role and responsibility)
o

Enhanced Monitoring Systems

21



Questions and Next Steps
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