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About the Urban Land Institute

The Urban Land Institute is a global, member-driven
organization comprising more than 45,000 real estate
and urban development professionals dedicated to
advancing the Institute's mission: shape the future

of the built environment for transformative impact

in communities worldwide.

ULI's interdisciplinary membership represents all
aspects of the industry, including developers, property
owners, investors, architects, urban planners, public
officials, real estate brokers, appraisers, attorneys,
engineers, financiers, and academics. Established in
1936, the Institute has a presence in the Americas,
Europe, and the Asia Pacific region, with members in
80 countries.

More information is available at uli.org. Follow ULI on
Twitter, Facebook, LinkedIn, and Instagram.
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About ULI Virginia

ULI Virginia serves Hampton Roads, Richmond, and
Charlottesville and has over 400 members. As a preem-
inent, multidisciplinary real estate forum, ULI Virginia
facilitates the open exchange of ideas, information, and
experience among local, and regional leaders and policy
makers dedicated to creating better places.
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ULI Advisory Services:
National and Global Programs

Since 1947, the ULI Advisory Services program

has assembled well over 700 ULI-member teams

to help sponsors find creative, practical solutions

for complex land use challenges. A wide variety of
public, private, and nonprofit organizations have
contracted for ULI's advisory services. National and
international panelists are specifically recruited to
form a panel of independent and objective volunteer
ULI member experts with the skills needed to address
the identified land use challenge. The program is
designed to help break through obstacles, jump-start
conversations, and solve tough challenges that need
an outside, independent perspective. Three- and
five-day engagements are offered to ensure thorough
consideration of relevant topics.

An additional national offering is the project analysis
session (PAS) offered at ULI's Fall and Spring
Meetings, through which specific land use challenges
are evaluated by a panel of volunteer experts selected
from ULI's membership. This is a conversational
format that lends itself to an open exchange of ideas
among diverse industry practitioners with distinct
points of view. From the streamlined two-hour session
to the “deeper dive” eight-hour session, this intimate
conversational format encourages creative thinking
and problem solving.

Learn more at americas.uli.org/programs/
advisory-services/.

Distinct from Advisory Services panels,
TAPs leverage local expertise through a
half-day to two-day process.

Technical Assistance Program:
(TAP)

Since 1947, the Urban Land Institute has harnessed

its members’ technical expertise to help communities
solve difficult land use, development, and
redevelopment challenges. Technical Assistance
Panels (TAPs)

provide expert, multidisciplinary, unbiased advice to

local governments, public agencies, and nonprofit
organizations facing complex land use and real estate
issues in the Tampa Bay area. Drawing from our
seasoned professional membership base, ULI Tampa

Bay offers objective and responsible guidance on
various land use and real estate issues ranging from
site-specific projects to public policy questions.

The sponsoring organization is responsible for
gathering the background information necessary to
understand the project and presenting it to the panel.
TAP members typically spend two days developing

an understanding of the problem, coming up with
recommendations, and contributing those findings
and recommendations to the sponsoring organization.

The focus of this TAP program for Woodberry aligns
with the Urban Land Institute’s Net Zero Imperative, a
multiyear program providing research and technical
assistance to public and private-sector leaders to
accelerate decarbonization in the built environment
through a combination of technical panels and long-
term engagement. The goal of the effort is to help
owners, cities, and other relevant constituents reduce
or eliminate carbon emissions by providing concrete
ideas and strategies to the beneficiaries of the panels
and the general public.
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Technical Assistance Panel
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EXECUTIVE SUMMARY

. EXECUTIVE SUMMARY

A. CONTEXT FOR THE STUDY AND TAP OBJECTIVES

The ULI Virginia Technical Assistance Panel was asked to offer guidance toward developing a prioritized
plan for implementing solutions to minimize energy usage, shift to more environmentally responsible
energy sources, and reduce or eliminate its carbon footprint, while considering the feasibility to achieve a
carbon neutral status. Woodberry is embarking upon development of a new Strategic Plan to be completed
in the Spring of 2022 and will consider the results of this study as a framework for possible incorporation
into the plan. The Panel was asked to focus on the five specific questions that follow related to energy
savings and environmental stewardship:

1. WHAT SET OF ACTIONS OR CAPITAL IMPROVEMENTS ARE LIKELY TO YIELD THE LARGEST
REDUCTIONS IN ENERGY USAGE ACROSS ALL FACILITIES AND EQUIPMENT?

2. WHAT OPPORTUNITIES MIGHT THERE BE TO CONVERT TO MORE ECONOMICAL OR ENVIRONMENTALLY
SENSITIVE ENERGY SOURCES?

3. SHOULD WOODBERRY CONSIDER INVESTMENTS IN ITS OWN RENEWABLE ENERGY PRODUCTION
CAPABILITIES?

4. ARE THERE OTHER CARBON FOOTPRINT REDUCTION AREAS BEYOND ENERGY CONSUMPTION THAT
THE SCHOOL SHOULD CONSIDER?

5. WHAT, IF ANY, DOWNSTREAM VENDOR OR SUPPLIER/PARTNER COMMITMENT TO ENVIRONMENTALLY
SENSITIVE PRACTICES SHOULD THE SCHOOL CONSIDER IMPLEMENTING?

B. WOODBERRY CULTURE, MISSION, AND THE STRATEGIC PLAN

1.CULTURE AND MISSION - IT IS ALL ABOUT THE BOYS: THERE IS A CONSISTENT MESSAGE FROM ALL
CORNERS OF THE SCHOOL THAT ACTIONS AND DECISION-MAKING IS FIRST AND FOREMOST ABOUT
ACHIEVING THE BEST OUTCOMES FOR STUDENTS.

2. FISCAL RESPONSIBILITY - ENERGY AND BUILDING PERFORMANCE: IMPROVED FINANCIAL
PERFORMANCE AND FISCAL RESPONSIBILITY IS A KEY DRIVER FOR DEVELOPING A PLAN.

3. LAND USE AND ENVIRONMENTAL STEWARDSHIP: THE WOODBERRY CAMPUS IS A SACRED PLACE, A
UNIQUELY BEAUTIFUL ACADEMIC SETTING THAT IS AN INTEGRAL PART OF THE OVERALL EXPERIENCE
FOR STUDENTS.

4. EDUCATIONAL MISSION: A PLAN FOR ENHANCED SUSTAINABILITY AND STEWARDSHIP WILL OFFER
NEW TEACHING OPPORTUNITIES AND CREATIVE WAYS TO HARNESS RENEWABLE ENERGY SOURCES.

WOODBERRY FOREST SCHOOL | 9
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C. SUMMARY OF RECOMMENDATIONS AND CRITICAL PATH ACTION ITEMS
1.ENERGY EFFICIENCY - IMPROVED CONTROLS AND FACILITY MANAGEMENT

‘BEGIN PROCESS OF INSTALLING BETTER CONTROLS AND FACILITY MANAGEMENT SCHEDULING TO
SHAVE PEAKS AND REDUCE HEATING/COOLING/LIGHTING DURING UNOCCUPIED HOURS. CONSIDER
THE GYM PROJECT AS AN EARLY OPPORTUNITY.

- INCREASE RESIDENT EDUCATION AND ENGAGEMENT

2.ELECTRIFICATION
“GET BUILDINGS OFF PROPANE AS MECHANICAL SYSTEMS ARE UPGRADED.

‘INCORPORATE DECARBONIZATION (AND ELECTRIFICATION) OPPORTUNITIES AS PART OF THE MULTI-
BUILDING RETROFIT RFP.

‘SWITCH VEHICLES AND EQUIPMENT OFF OF GAS AS THEY REACH END OF USEFUL LIFE
3.RENEWABLE ENERGY - PLAN FOR IMPLEMENTATION OF AN ON-SITE SOLAR PROJECT AS
FOLLOWS:

*1-5 MEGAWATT GROUND-MOUNTED SOLAR ARRAY, CAREFULLY LOCATED TO MAXIMIZE SOLAR
POTENTIAL, AND MINIMIZE VISUAL IMPACT

‘ALLOCATE 2-8 ACRES FOR PHOTOVOLTAIC ARRAY INTERCONNECTED BEHIND THE MAIN ENERGY
METER

‘CONSIDER INTEGRATION WITH AGRICULTURAL USES (LIVESTOCK PASTURE, CROP PRODUCTION)

‘CONSIDER RETAINING AN OWNERS' REP “SOLAR BROKER" TO MANAGE THE TRANSACTION AND THE
COMPETITIVE BID PROCESS

1.SEQUENCING ENERGY CONSERVATION MEASURES

A.INDEPENDENT ENERGY CONSERVATION MEASURES

-NEW HEATING CONTROLS AND LIGHTING CONTROLS, TO HELP IMPROVE THERMAL COMFORT AND SAVE
EAercy
-ADVANCED SENSORS IN DORM ROOMS TO AUTOMATE ENERGY EFFICIENCY IN THESE SPACES

-CENTRALIZE A BUILDING MANAGEMENT PLATFORM, TO OPTIMIZE START UP AND SHUT DOWN, CHANGE
SETPOINTS, AND CONTROL ZONES (ESPECIALLY WHEN BOYS ARE NOT USING BUILDINGS BASED ON TIME

OF DAY OR TIME OF YEAR.)

B.LOAD REDUCTION MEASURES
-ENHANCED BUILDING ENVELOPE SYSTEMS
-ADVANCED LIGHTING & DAYLIGHTING CONTROLS
-DEMAND-CONTROLLED VENTILATION
-AIR SYSTEM & WATER SYSTEM ENERGY RECOVERY
-HEAT RECOVERY CHILLER

C.HVAC UPGRADES

-GET BUILDINGS OFF PROPANE & DIESEL (ALL-ELECTRIC) AT REPLACEMENT OF MECHANICAL SYSTEMS
(NEXT 1-20 YEARS)
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-USE HEAT PUMPS
D.RENEWABLE ENERGY
-1-5 MEGAWATT GROUND-MOUNTED SOLAR ARRAY
-2-8 ACRE PV ARRAY INTERCONNECTED BEHIND THE MAIN ENERGY METER

2.VEHICLE FLEET-NET ZERO OVER TIME
A.BUILD A BETTER BASELINE: VEHICLE MILES PER VEHICLE, AND CURRENT FUEL EFFICIENCY (MPG)

B.STARTING TODAY, CONVERT TO ELECTRIC/HYBRID FOR ALL CARS, MINIVANS, AND LIGHT TRUCKS AT
THE END OF USEFUL LIFE (SHOULD PAYBACK ON AVERAGE AT 50,000 MILES)

C.ADD EV INFRASTRUCTURE: FIRST TO BACK-OF-HOUSE (FLEET VEHICLES), THEN TO FRONT-OF-HOUSE
(SELECT PARKING SPOTS/LOTS)

D.CONVERT MAINTENANCE EQUIPMENT (LEAF BLOWERS, CHAINSAWS, LAWNMOWERS) TO ALL
ELECTRIC AS COST-EFFECTIVE.

3.CAMPUS ENGAGEMENT

A.REFORESTATION - REFORESTATION AND SUSTAINABLE LAND MANAGEMENT THAT COULD GENERATE
CARBON OFFSETS

B.CATTLE MANAGEMENT - CONSIDER HOLISTIC PLANNED GRAZING (REFERENCE: POLYFACE FARMS OR
WHITE OAK PASTURES)

C.GOLF COURSE MAINTENANCE — IMPLEMENT BEST PRACTICES TO REDUCE WATER USAGE, PESTICIDES
AND FERTILIZER

D.GET RECYCLING RIGHT — AN IMMEDIATE, VISIBLE WAY TO ENGAGE AND “WALK THE TALK"

D.NEXT STEPS

1 INCORPORATE A STATEMENT OF COMMITMENT TO IMPROVED SUSTAINABILITY INTO THE STRATEGIC
PLAN UPDATE. CONSIDER ESTABLISHING BENCHMARKS FOR REALISTIC AND ACHIEVABLE PERFORMANCE
GOALS AND TIMELINES AS FOLLOWS:

«2027 REDUCE BUILDING ENERGY COSTS BY 50%
*2032 CARBON NEUTRAL
*2050 FOSSIL FUEL FREE

2 UNDERTAKE A MORE COMPREHENSIVE GREENHOUSE GAS INVENTORY THAT INCLUDES ALL FUELS AND
ELECTRICITY FOR CALENDAR YEAR 2021 TO SET A “BASELINE” YEAR IN PURSUING NET ZERO OVER TIME.

3 INCORPORATE KEY ACTION ITEMS AND STRATEGIES INTO THE ACTIVE RFP FOR BUILDING
IMPROVEMENTS.

4 CONSIDER ADDING A SUSTAINABILITY CHAMPION ROLE WITHIN AN OFFICE OF SUSTAINABILITY
INITIATIVES
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II. INTRODUCTION
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Woodberry is an all-boys, all boarding college preparatory School with approximately 400 students located
in Orange, Virginia. Established in 1889, the School operates on a 1,200-acre campus supporting the

full range of academic, athletics, and residential uses, plus limited agricultural operations. Woodberry's
campus includes a 9-hole golf course, running and biking trails, athletic fields, and a small farm operation
including a herd of approximately 125 beef cattle, in addition to the core residential and academic building
and grounds facilities.

The Woodberry mission: The purpose of the School is to develop in its students, under Christian principles,
a high sense of honor and moral integrity, a deep respect for sound scholarship, a full acceptance of

responsibility, a love of excellence, and a will toward personal sacrifice in service to others. It is likewise
its mission, based on these ideals, to develop its students into leaders, to train its students toward a useful
contribution to the democratic society in which they live, and to give them thorough preparation for the
best colleges and universities consistent with their individual potentials.

Inherent in the Woodberry's mission is instilling in its students a true sense of responsibility for the
communities in which they live, work and play. This includes responsibility for the stewardship of the
environment. Woodberry is seeking guidance through the ULI TAP program to improve the School’s
energy use efficiency and minimizing its carbon footprint toward development of a prioritized plan for
implementing solutions designed to minimize energy usage, shift to more environmentally responsible
energy sources and to reduce or eliminate its carbon footprint.

With this effort, Woodberry seeks to fulfill its institutional responsibility for minimizing or eliminating

any adverse impacts it may be having on the environment, including considerations to global warming
and to advance the School’s educational program and student experience.The commitment toward
greater environmental stewardship and energy efficiency will require a balance across four facets of
campus life that are at times complimentary, and at times in a competing space relative to campus
history, culture, energy consumption, and sustainability goals. A broad description of these areas evolved
from stakeholder input and a review of the School’s previous plans and mission statements, and are
summarized here as follows:

1 Culture and Mission Itis all about the Boys: There is a consistent message from all corners of the
School that actions and decision-making is first and foremost about achieving the best outcomes for
students. The conversation around carbon footprint reduction and reduced costs cuts across issues
related to land use, building architecture, and fiscal responsibility.

Why this Matters: The path to Net Zero will involve many decisions about education, land use, behavioral
patterns, or changes to the campus landscape to advance sustainability goals and achieve financial
benefits. Each decision and action must be assessed with how it aligns with the core mission to enhance
the educational experience.

7 Fiscal Responsibility Energy and Building Performance: Improved financial performance and fiscal
responsibility is a key driver for developing a plan to Net Zero. It is a viable goal given the current state

of the School’s physical plant and the potential cost savings associated with achieving improved building
performance, reduced energy consumption, and incorporation of renewable energy sources. The Board and
administration stakeholders clearly articulated scenarios whereby planned actions projecting neutral, or

TECHNICAL ASSISTANCE PANEL REPORT
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even negative, financial outcomes but positive outcomes relative to the overall educational experience for
the boys could be deemed acceptable outcomes.

Reduced energy consumption, energy savings and the resulting financial benefits are
more of a driver for the Board and School Administration than students, staff, and faculty. The potential
for savings is significant given the age and nature of the physical plant and represents a sound approach
to long-term asset management that may require a cultural shift and education effort for all stakeholder
groups.

The Woodberry campus, as a physical asset, is a
sacred place. The 1200-acre campus is a uniquely beautiful academic setting that is an integral part of the
overall experience for students. The landscape is not ancillary to their education. It is a physical, visual,
and emotional part of the education experience and the curriculum provides opportunities for the boys
to interact with the landscape as part of their education experience. Additionally, the Woodberry Forest
campus landscape is an important part of the legacy for its alumni, and preservation of that character will
require respect and sensitivity when planning for the future.

Decisions around potential changes to land use that impact the visual character of the
campus to advance sustainability and stewardship goals may involve impacts to the visual character of the
campus that are important to current residents and alumni.

Incorporating educational opportunities related to stewardship of the land have
always been a part of Woodberry Forest. A plan for enhanced sustainability and stewardship will offer new
teaching opportunities around new technologies, economics, land use, maintenance practices, and creative
ways to harness renewable energy sources.

In reality, actions associated with a path to Net Zero could be implemented without
changes to curriculum and without resulting in a materially different education experience for the boys.
The School should consider the cost and benefits associated with this opportunity to formally incorporate
educational opportunities around these issues into the curriculum, while respecting the faculty’s role and
latitude to develop their own course curriculum.

In the course of pursuing sustainability goals, there
will emerge opportunities tangential to the primary objectives - some planned and some not anticipated. It
is important to identify these outcomes as opportunities along the journey. Following are some examples:

WOODBERRY FOREST SCHOOL | 13
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l1l. THE CHALLENGE

A.FRAMING THE CHALLENGE AND THE WOODBERRY TAP PROCESS

The path toward sustainability is intricately tied to the learning experience and teaching opportunities at Wood-
berry to demonstrate good stewardship. Inherent in the School's mission is a goal to instill in its students a true
sense of responsibility , leadership and contributions beyond the campus. These aspirations extend to a respon-
sibility for sound environmental stewardship as represented by the fact that the catalyst for this effort was the
work of former Woodberry Forest student Prefect Dillon Wamsley, who in 2019 presented a compelling study and
challenge for the School to improve environmental stewardship. Thus, a primary driver for the study is grounded
in the education mission and broader cultural commitment to leadership, education, and individual accountability
to reduce the School’s carbon footprint.
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1.What set of actions or capital improvements are
likely to yield the largest reductions in energy usage
across all facilities and equipment?

2.What opportunities might there be to convert to
more economical or environmentally sensitive energy
sources?

3.Should Woodberry consider investments in its own
renewable energy production capabilities?

4 Are there other carbon footprint reduction areas
beyond energy consumption that the School should
consider?

5.What, if any, downstream vendor or supplier/part-
ner commitment to environmentally sensitive prac-
tices should the School consider implementing?

1.How to improve the School’s energy use efficien-
cy and minimizing its carbon footprint. Woodber-

ry seeks to complete a comprehensive audit of
buildings, equipment, and transportation vehicles
regarding the types of energy employed and ener-

gy usage in order to develop a prioritized plan for
implementing solutions designed to minimize energy
usage, shift to more environmentally responsible
energy sources and to reduce or eliminate its carbon
footprint.

2.How to fulfill the School’s institutional responsibili-
ty for minimizing or eliminating any adverse impacts
it may be having on the environment, including
considerations to global warming and to advance the
School's educational program and student experi-
ence.

THE CHALLENGE

3.Assess the feasibility of achieving a carbon neutral
status, setting a positive example for its students
and constituents.

4. |dentify specific programs that have been devel-
oped independently or in connection with systems or
practices that may be recommended for Woodberry
that would provide direct opportunities for engaging
students, educating them about environmental stew-
ardship and social responsibility.

5.1dentify specific programs that have been devel-
oped independently or in connection with systems or
practices that may be recommended for Woodberry
that would provide direct opportunities for engaging
students, educating them about environmental stew-
ardship and social responsibility.
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WOODBERRY FOREST SCHOOL TAP AGENDA - DECEMBER 6-7, 2021

DAY 1 December 6

10:00
10:30
11:30
12:00

1:30

Welcome and introductions

Site Tour

Observations and briefing review with Woodberry Forest

Working lunch. Review observations, begin to formulate questions for stakeholders and
approach to the problem statement

Stakeholder meetings. This augments the briefing books and provides an opportunity for the

panelists to ask clarifying questions

6:00

Working dinner

DAY 2 December 7

8:30
9:00

12:00
4:00
5:30

Breakfast and discussion of panel objectives

Panel working session. Panel deliberation; formulating recommendations and responses for
each of the sponsor’s questions

Working lunch

Wrap-up and finalization of presentation of finding and recommendations

Presentation of recommendations to sponsor and guests

16
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Buildings are responsible for 40% of greenhouse gas emissions in this country and institutions of learning
managing large real estate assets are increasingly more interested in improving their triple bottom line related to
creating healthy environments for their people, improved financial performance, and achieving a lighter environ-
mental footprint resulting from being good stewards of the environment. Globally, investors reflect these issues
in their real estate debt and equity considerations, tenants are including it in their leasing decisions, and regula-
tors are incorporating a path to net zero into their building codes and development regulations.

Many public and private institutions of learning are looking to take on leadership roles to achieve greenhouse
gas reduction goals and likewise Woodberry Forest is proactively seeking to make their campus reflect a more
aggressive and intentional approach to Net Zero. What makes Woodberry unique in this effort is the boarding
school model, the age and architectural character of its buildings, and the immense value placed on the quality
and beauty of the Woodberry Forest campus, a reality that is perhaps both an asset and a challenge to making
key decisions along the path to Net Zero. A successful plan will prioritize needed capital improvements with con-
sideration of the remaining useful lives of existing systems and the potential for efficiency improvements. The
School seeks to identify key opportunities for energy use reduction opportunities that are financially attractive
(ideally economically favorable or neutral) including improvements that entail greater costs, but yield significant,
non-financial environmental benefits. This includes on-site land development opportunities that would support

a more efficient operation, including potential solar or wind energy production capabilities and/or geothermal
cooling and heating systems.

DEFINING NET ZERO ENERGY

The term Net Zero is used in a variety of ways relative to conversations around improved energy efficiency. The
idea of net zero can be associated with specific goals and action items tied to assets at various scales from a
single building asset, to a portfolio of buildings, to an entire community.

NET ZERO CARBON campus- a campus that is highly energy efficient, and generates enough renewable
energy (on-site and via the grid) or through the purchase of carbon offsets to offset its annual energy
consumption.

« ZERO ENERGY BUILDING (ZEB) Zero energy buildings combine energy efficiency and renewable energy
generation to consume only as much energy as can be produced onsite through renewable resources over a
specified time period.

OVERARCHING NET ZERO GOALL
* ACCELERATE THE DECARBONIZATION OF THE BUILT ENVIRONMENT
* CHART A COST-EFFECTIVE PATH TO NET ZERO

* DO OUR PART TO REDUCE GLOBAL CLIMATE EMISS
TARGET THAT HELPS US AVOID THE WORST IMPACT

“o

— TO ACHIEVE A GLOBAL CARBON REDUCTION
CLIMATE CHANGE.

Specific to Woodberry Forest, and to this TAP effort, the focus is a goal of a Net Zero Carbon campus- a plan to
reduce energy consumption and to mitigate the impact on climate change.

WOODBERRY FOREST SCHOOL | 17
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C.EXISTING CONDITIONS AND CONTEXT FOR THE STUDY

Some Key Variables Related To Existing Conditions That Inform The Approach And Expectations For
A Plan Might Include The Following:

®  CURRENT CAMPUS UTILITY INFRASTRUCTURE (ELECTRICITY AND PROPANE, AS WELL AS CURRENT CHILLER
LOOP CONFIGURATION).

®  BUILDING TYPES — AGE, CONSTRUCTION TYPE, CONTROL SYSTEMS, AND TYPE OF OCCUPANCY
® ACADEMIC CALENDAR - ACADEMIC YEAR, VACATIONS, AND SUMMER CAMPS

®  BUILDING SUBMETERING (OR LACK THEREOF)

Some Key Characteristics And Components Specific To Woodberry’'s Physical Plant And User Profile
Include The Following:

® 750,000 SQUARE FEET OF BUILDING WITH A WIDE VARIETY OF MECHANICAL SYSTEMS AND EQUIPMENT
®  DIVERSE VEHICLE FLEET
®  HISTORIC CHARACTER OF SOME BUILDINGS (ABSENT STATE OR FEDERAL DESIGNATIONS)

° @EKEOX 400 STUDENT POPULATION; ALL BOARDING WITH SEVERAL SIGNIFICANTLY LONG BREAKS DURING THE

®  ACTIVE SUMMER CAMPUS AND OTHER CAMPUS USES WHEN STUDENTS ARE AWAY

®  APPROX. 90 FACULTY AND ADMIN HOUSED ON SITE - 230 STAFF TOTAL
According To The School, There Are No Plans For New Construction On Campus In The Foreseeable
Future And Planned Decommissioning Of Existing Buildings As Follows:

* planned demolition: houses d and e

* planned re-purposing: infirmary

* planned renovations: dick gym (5 years to major renovation)
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Beyond building inventory, the school has several land-related uses that factor into overall energy
consumption including the following:

cattle operation (150+)
crop production (feed corn)
golf course

managed open space

Following is a very high-level estimate of Woodberry's current carbon footprint using only available
information obtained for the TAP exercise. .

62% - electricity, 8.9 million kwh, 6300 tonnes

33% - building fuels. 260,000 gallons from wfs report (actually 266k in 2020-2021) variance was about
25% from 2078-2021. about 3,200 metric tonnes

5% - gasollnet/dlesel 30,000 gallons, 300 tonnes (some vehicles, some farm equipment, maybe the
generator, leaf blowers , etc)

1.5 m / yr fuel and electric avg $65k / mo; 10k tons / yr most electric

This back-of-the-envelope assessment of the current carbon footprint / Greenhouse Gas (GHG) would suggest
a total of around 10,000 metric tonnes COZ2e. It is important to note that about 2/3 of the GHG emissions
come from on-site fossil fuel use and 1/3 from electricity. About 95%+ of total campus emissions are
associated with their buildings.

As part of the TAP exercise, the panel prioritized scope 1 and 2 emissions (on-site combustion and purchased
electricity) because this is the boundary most companies use to report on and mitigate their carbon
emissions, because these emissions are under Woodberry's direct operational control, and because these
emissions represent what Woodberry can cost-effectively reduce and eliminate over time.
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ISSUE IDENTIFICATION

IV. ISSUE IDENTIFICATION

Issue identification for the ULI Panel is a two-part process involving exploration and discovery (“what we heard”),
followed by processing what we learn to extract the most critical, underlying issues (“key takeaways from what
we learned”). The exploration and discovery process for this effort included inputs from review of sponsor
background materials, tour of physical assets, and stakeholder interviews. Following is a summary of what the
Panel learned from the discovery process followed by a summary of the key issues extrapolated from that input
to help inform the observations and recommendations in Section IV of this report. The key issues extracted from
that input are generally organized into four broad categories as follows:

* CuLTURE AND VISION: PLANNING FOR CHANGE

*  FACILITIES AND OPERATIONS

* LAND USE: EXISTING AND FUTURE

* EDUCATION: ENERGY AND ENVIRONMENTAL STEWARDSHIP
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A. BACKGROUND & STAKEHOLDER INPUTS

Observations from all inputs leading up to and during the Panel visit informed the identification of key issues
for further exploration by the Panel and are organized below around the four broad categories referenced
above. Within each issue is commentary on the various stakeholder perspectives relevant to these issues that
clearly emerged from the interview process. These perspectives are logical given the defined roles and respon-
sibilities for each stakeholder group. They are sometimes complimentary and sometimes reflect seemingly
competing perspectives but are not by any means mutually exclusive points of view.

The Woodberry Forest culture is very well defined
and consistently articulated across all stakeholder
groups. Inherent in the School’s mission is a goal

to instill in its students a true sense of leadership
and responsibility for the communities in which they
live. This culture is supported by the belief that all
decision-making should be focused on outcomes
that are in the best interest of the students and their
overall educational experience.

The commitment to being better stewards of the
land, to create a more energy efficient campus, and
for responsible management of school finances, are
all interrelated issues requiring a coordinated effort
by all stakeholders. The Panel asked stakeholders
what terms like “sustainability”, “energy savings”,
‘environmental stewardship®, and “net zero energy
or net zero carbon” meant to them. Responses were
overwhelmingly framed around land use issues

as opposed to reduced energy consumption or
building performance issues. This makes sense
given that personal interaction with, and affinity for,
the campus landscape and natural environment are
familiar and visual parts of everyday life on campus.
References to preserving the physical beauty of the
campus, protecting the Rapidan River, and sound
agriculture operations were common associations
with sustainability issues. Students were especially
articulate about a culture of good stewardship of
the natural environment resulting from their intimate
connection to the land as a visual amenity and
through participation in various field studies or
elective activities (i.e camping; River Committee;

Beekeeping).

When pressed to comment on the relationship
between sustainability and energy consumption
stakeholders again defaulted to issues that are

most intimate and immediate in their interaction

with the built environment. This includes grounds
maintenance practices, recycling practices, and

the need for improved building systems controls to
achieve more comfortable indoor living and working
conditions. The relationship between open doors,
windows, and thermostats to comfortable living and
academic spaces are immediate and familiar but
rarely extrapolated into a larger concern for energy
production, energy consumption, or the environmental
and financial costs associated with those conditions.

The one exception to a collective awareness driven

by immediacy and proximity is the idea of renewable
energy in the form of solar on campus. Many
expressed an interest in solar installations on campus
as something valuable that could provide a physical,
visual touchstone to connect them to energy and
sustainability issues. Of course, the implementation
would have to be done carefully, so as not to degrade
the campus aesthetic and perhaps could be integrated
with outdoor classroom space, or agriculture under
solar panels.

A plan to achieve Net Zero is a long-term endeavor
and requires regular reviews as changes in the sub-
culture on campus can emerge with each new student
body class as a reflection of broader societal changes
over time including views about reducing our carbon
footprints. This applies to Woodberry Forest alumni
as well. It should be noted that alumni (excepting
Board members who attend the school) were not
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part of the stakeholder interviews. However, there is
a recognition that evolving world views and pressure
from alumni to be more committed to sustainability
and formulation of a strategic Energy Conservation
Management plan is a very relative input to the
conversation. Faculty stakeholders commented

on the challenge to see beyond short-term goals
and create momentum around actions or a change
involving sacrifice now for the future benefit of
others. One characterization of School culture as
relates to sustainability issues suggested three broad
perspectives described as follows:

* THOSE WITH A PRIMARY FOCUS AROUND THEIR
JOB RESPONSIBILITIES, NOT ENVIRONMENTAL
ISSUES.

* A “DUCKS UNLIMITED” GROUP WITH CONCERN
REGARDING ENVIRONMENTAL STEWARDSHIP AS
RELATES TO THEIR PERSONAL INTERACTION AND
USE OF THE LAND.

* A MORAL IMPERATIVE GROUP MOTIVATED
TOWARD IMPROVED STEWARDSHIP, RESOURCE
MANAGEMENT, AND GENERAL AWARENESS OF
THESE ISSUES GUIDED BY A NEED TO DO THE
RIGHT THING.

The culture around environmental stewardship was
generally characterized by a perception that only

10% to 20% of the student population, staff or faculty
had any real motivation in improving the School’s
efforts to address environmental or energy efficiency
issues. Furthermore, is the belief that there is limited
concern or attention assigned to these issues beyond
the campus into the broader community, and much
less on a regional or global scale. Some associated
this inward focus on the historically conservative and
traditional values at Woodberry Forest, while others
simply suggest it is a result of a logical focus on what
is immediate and familiar in a place that does not rely
on external inputs or interaction to achieve its core
mission objectives. Many stakeholders described

the School culture is one of isolation and insulation
with little strategy for engagement with people
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beyond the campus boundaries. Not surprisingly,
many characterized this isolation as both a benefit
and a challenge. As one Board member stated, the
School is fairly protected from the prevailing culture
wars which perhaps allows for a more deliberate

and balanced approach to change on campus. The
perceived lack of initiative for external engagement
would benefit from a more intentional strategy on
part of School leadership and champions, within the
School and from the community, to effect change.
The School’s actions to undertake this study and to
consider addressing these issues within the upcoming
Strategic Plan demonstrate some interest to show the
larger community good stewardship through action
on campus and for being a market leader among peer
institutions.

The various stakeholder perspectives on these issues
relates directly to the division of responsibility at the
School that was characterized by one interviewee

as “teachers teach, and administrators run the
School”. This view recognizes a heightened, and
logical, concern and responsibility for the financial
impacts related to sustainability issues attributed to
school Administration and the Board than would be
expected among staff and students. Understandably,
it is the Administration and Board members that are
most interested in the relationships between energy
consumption, building performance and the impact of
those on operating costs. That said, the students are
quite aware of how Board and Administration actions
impact them and will process and respond to what
they see accordingly. In this sense, making strategies
around energy consumption and sustainability visible
and public facing could be important. There is also
a very competitive culture at the School that might be
harnessed to advance some objectives. For example,
making building performance measures accessible
and visible to all and reinforcing the importance

of individual and collective habits on energy
consumption might result in positive results and be
educational as well. Staff and Administration also
noted the need for influential champions for these



issues, including incoming Board Chair Mr. Owen
Thomas, that could effect change and create a sense
of urgency around these issues.

The Strategic Plan is a critical guiding document that
ultimately reflects School culture. The forthcoming
plan update will be initiated soon and the adoption
of a plan or formal statement of commitment to
achieve Net Zero will be up for consideration as part
of that plan. A path to Net Zero is an appropriate
element to reside within a strategic plan and, if
included, will require transparency and collaboration
from all stakeholders regarding how this effort aligns
with the core values and educational mission of the
School. School leadership is very conscious of the
fact that the genesis of this effort and the challenge
to formulate a plan, came out of the student body.
The Board takes a long-term view of the matter
including the responsibility to have good responses
and results for prospective students and their families
as more people are interested in these topics and
how the School is addressing them. The Board seeks
to be aggressive in this regard but also cautions
about accelerating too quickly without a sound
understanding of the risks, desired outcomes, and
defined measures of success.

Board members interviewed for this study agreed
that the number one priority in this effort was to
achieve energy reduction and the associated cost
savings resulting from those reductions. Aging
infrastructure, inefficient building performance, high
energy costs, and evolving and more cost-effective
technologies suggest this is an appropriate time

to formulate a roadmap to Net Zero and a formal
Energy Conservation Management (ECM) plan for the
school. The education mission notwithstanding, the
pursuit of a Net Zero campus is driven by a desire

to achieve long-term financial benefits associated
with a successful move toward more energy efficient
buildings and potential use of renewable energy
sources. It is also simply a part of sound financial
management as infrastructure and buildings age and
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trend toward higher maintenance and energy costs.
Development of a strategy toward Net Zero must
reflect total costs (capital outlay and ongoing) and the
benefits of energy efficiency actions, including non-
financial benefits and costs. That includes potential
financial support from state or federal funding
programs such as systems upgrades, EV charging,
window film, etc. that change over time and are worth
keeping track of. Cost savings can also be impacted
by options to purchase energy credits, as opposed to
actual energy reductions, and the use of vendors for
various services. However, it is understood that the
School has the resources and a stated preference to
self-finance and manage operations internally with
School staff to the maximum extent possible.

A 24/7/365 School is unique in that most facilities
are continuously in use by a wide range of people.
Beyond modifications in fuel sources and equipment
solutions, there will also be opportunities to develop
solutions rooted in modified user behavior, with an
expectation that students, faculty, and staff will be
active participants and supporters of initiatives to im-
prove the School’s carbon footprint. For most stake-
holders, the connection to stewardship and energy
consumption are framed by their every-day
nteractions with various campus settings, such as the
River, living spaces, recycling, the sound of mainte-
nance equipment, landscape views and vistas, bees
and cattle. Issues such as indoor climate control and
excessive lighting make a direct cognitive connection
and to the need for improved energy performance in
older buildings, including changing the habits of the
occupants of those buildings.

« Age And Construction Type Of Building Envelopes
* Fuel Sources And Distribution Infrastructure

+ Age And Type Of Building Hvac Systems

+ Building Systems Controls And Occupant Habits
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The reliance on fossil fuels is costly, both environmentally and economically. With regard to electrification, the
current cost of power from the utility provider (Dominion) is an interesting and an important input to formulating
a plan. Currently, the utility rate schedule from Dominion for the School sets the highest rates at lowest demand
times, a fact very much in favor of the School. According to Dominion representatives, there are no planned
changes in this usage rate schedule from the Commonwealth in the near future.

This campus uses a large amount of propane and fuel oil (approximately two - 30K gallon propane tanks multi-
ple times per month) so electrification conversions to move away from oil and gas will be a focus of this effort.
While their propane cost is very low for propane, propane is far more expensive (on a $/BTU basis) than natural
gas and electricity. The campus doesn't have natural gas infrastructure (and shouldn’t build it), so the best strat-
egy long-term will be to electrify everything that the campus cost-effectively can, in a timeline that works for the
economics of the technologies and the campus.

Buildings are maintained and run very well, but some of the buildings have heating and cooling controls that
don’t work well for their occupants (example of residence hall with temps set by zone, so "hot” folks open win-
dows, causing other rooms to get even hotter, leading to more open windows). Also, most buildings are run as if
people are actively using them 24/7/365 which is not the case, suggesting some opportunities for more aggres-
sive temperature setbacks.

Proposals for developing solar energy infrastructure have been evaluated internally in the past but not imple-
mented, including a proposed 2-3 megawatt project discussed with Dominion within the past few years. Inter-
viewees suggested that the challenge of evaluating solar proposals (and providers, and financing options) was a
barrier to moving forward on this project, or others that may have been pitched by solar project developers in the
past.

The current economics for ground-mounted solar in Virginia appear to be good for a 1-5 megawatt project at
Woodberry, but the process for sizing and siting a project, and collaborating with the local utility (Dominion) to
optimize the financial performance can be complicated.

Woodberry has a vehicle fleet that meets the current needs of the campus and the resident population.

Virtually all vehicles are gas and diesel-powered. Farm equipment and other maintenance equipment to manage
the campus is also primarily fossil fuel based (from leaf blowers to mowers and ATVs.) The campus has consid-
ered increasing the number of electric vehicles in some vehicle classes, but passed on the opportunity due to
performance concerns (for ATVs and farm equipment), cost (buses), or lack of fueling/charging infrastructure
(other classes), but was open to exploring alternatives again.

3 LARGE BUSSES

5 MINI BUSSES

30 DODGE MINIVANS
50 FACILITY VEHICLES
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a. For the period May 1 through September 30:

Day On-Peak On-Peak Off-Peak
Classification Period Rate Per ES kWh Rate Per ES kWh
A 11 am.-9 p.m. 24.2414¢ 2.6990¢
B 11 am.- 9 p.m. 2.0675¢ 1.3453¢
C 7 am.- 10 p.m. 1.3453¢ 0.9195¢

b. For the period October 1 through April 30:

Day On-Peak On-Peak Off-Peak
Classification Period Rate Per ES kWh Rate Per ES kWh
A 6 a.m.- noon & 24.2414¢ 3.1229¢
S p.m.-9p.m.

B 6 a.m.-noon & 2.0675¢ 1.4425¢
5 p.m.-9 p.m.

C 6 a.m.-noon & 1.4425¢ 1.1244¢
S p.m.-9p.m.

(NOTE: Classification A will apply for no more than 28 days during any calendar
year, and classification C will apply for no less than 60 days during any calendar
year.)
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The pastoral 1200-acre landscape is much more than
a physical location for education and boarding facili-
ties. The commitment to providing the highest quality
educational experience for the boys is uniquely and
inextricably tied to the quality and aesthetic beauty of
the setting that is home to the School. Sacred is the
word most often heard by the TAP Panel during this
effort and the connection to the land is embedded in
the educational experience and teaching opportunities
here. There is an intimate connection to this place not
only for those actively studying or employed by the
School but also for the alumni who spent their forma-
tive years in this beautiful place. This connection to
place is central to culture at Woodberry Forest and a
unique characteristic that presents both challenges
and opportunities when considering potential chang-
es to land and architecture that may be viewed as a
threat to campus aesthetics. The challenge moving
forward will be how to accomplish broader energy
efficiency and stewardship goals while preserving the
most valued characteristics of the campus.

A path to Net Zero for Woodberry Forest will include

a very focused effort on building performance, energy
consumption, and energy sources. However, the Panel
heard a tremendous amount of interest in broader
sustainability issues related to land use and manage-
ment of the natural resources that are so intimately
connected to the Woodberry Forest experience. Stake-
holder input was very much aligned regarding discus-
sions about current and future land use, including the
following opportunities and challenges associated
with land use and environmental stewardship.

The campus presents a wide variety of land use char-
acter types, each with its own impact on the natural
environment and each carrying its own potential for
new approaches to energy savings, generation, and
land management.
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The combination and organization
of woodlands and maintained open spaces create
the overall image that is the Woodberry Forest
campus. While open space is a critical part of
creating the visual canvas and overall sense of
place, it carries an environmental cost associated
with lost tree canopy, continual maintenance, and
the energy usage associated with that mainte-
nance. The potential to convert some open space
to reforested land is a strategy that should be
evaluated.

The Rapidan River is
an amazing natural resource for the campus and
one the boys associate closely with their experi-
ence here. The edge conditions along the entire
river frontage are critical to maintaining animal
habitat and water quality through treatment of
water runoff, sediment control, bank stabilization,
and reduced water temperatures. Control of inva-
sive exotics and limiting soil erosion and compac-
tion resulting from human activity are important
parts of managing the woodland environment
associated with the river. While not part of the ULI
TAP program scope, some study into the poten-
tial for creating a micro hydroelectric generation
source using natural water features could be an
interesting educational opportunity.

Roughly 30% of the campus
is natural woodland, including the river edge.
General control of invasive exotics and limiting
soil erosion and compaction resulting from human
activity are important parts of managing the
woodland environment.

Actively managed productive
landscapes on campus include roughly 15 acres
of corn production for feed. This land use does
carry some potential for negative environmental
impacts, but those impacts can be mitigated
through sound practices to minimize soil erosion,
consider organic farming, reduced irrigation, and
minimize chemical migration into natural water
resources.



The presence of cattle on the
campus provides an educational opportunity for the
boys and in a larger sense is simply part of the legacy
of the School and this property. The student perspec-
tive included statements to the importance of main-
taining this use as part of the legacy of the School,
but also expressed concern related to the environ-
mental impacts associated with this use. Methane
production, denuded vegetative cover promoting soil
erosion, and nutrient loading in runoff to the river are
impacts that should be evaluated for potential mitiga-
tion efforts.

Like the cattle operations, the golf
course is considered by many to be a legacy land use
that should be preserved. The environmental concerns
surrounding this land use include water usage for
irrigation, fertilizer migration into surface and ground
water, energy usage and emissions associated with
maintenance equipment, and loss of native ground
cover and tree canopy. On the positive side of the
ledger, the course does provide a unigue link to the
broader community for a campus that is quite isolat-
ed, physically and socially. In addition, the course can
provide some public-facing educational opportunities
to demonstrate how to operate such a facility with
heightened sensitivities to the environment including:

°  AUDUBON COOPERATIVE SANCTUARY PROGRAM

CERTIFICATION

®  INTEGRATED PEST MANAGEMENT PRACTICES
STORMWATER QUALITY TREATMENT MEASURES
USE OF NATIVE GRASSES AND REFORESTATION
TO REDUCE THE QUANTITY OF MAINTAINED TURF
AREAS
USE OF ELECTRIC-POWERED MAINTENANCE
EQUIPMENT

Students have
many opportunities to interact with the land as part of
core curriculum or extracurricular activities. Camping
by the River, hiking the Perimeter Trail, or participat-
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ing in clubs focused on protecting River resources

or farming operations bring the boys closer to their
environment. Summer camps help forge a connection
with the community beyond Woodberry Forest and
include camps focused on interaction with the land
or athletic facilities and instruction. Facilities like the
climbing tower and Perimeter Trail have a very light
footprint on the land and provide great opportunities
to bring students and campers physically close to

the natural environment. There is a stated interest by
administration to expand the summer camp schedule.
From a stewardship and energy perspective, those
measures should always balance the impact on the
environment to accommodate increased usage.

There was much discussion and interest around the
potential for on-site solar energy systems as part of
the long-term solution toward a Net Zero campus and
elimination of fossil fuel dependency. The campus
offers many physical locations that would be suitable
for one or more solar installations in areas that are
currently maintained as open space. This interest is
uniformly qualified by the need to have such installa-
tions be sized and located in a manner that does not
negatively impact the aesthetics of the campus as
viewed by current residents, the Board and alumni.
The same sensitivity would apply to conversion of any
land on campus, or exterior building modifications,
for other forms of energy generation or sustainable
measures such as wind power, hydro-electric, or refor-
estation.

The volume of maintenance
activity, visually and audibly, prompts concerns re-
garding how much fuel is being consumed to maintain
the campus aesthetic.

Specifically trash collection and
water quality from runoff, wastewater, and fertilizers.

Find ways to minimize travel
and reduce the associated energy use, to and from
campus. The boarding school model helps in this
regard but there is a perception that more could be
done.
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Discussions regarding opportunities to integrating
more environmental education in the curriculum
exposed some of the natural biases among each
stakeholder group. The students expressed a sincere
interest in exploring new subject matter, suggesting
such classes should be mandatory to overcome

a perceived lack of interest in these issues. Both
faculty and students would prefer project-based and
field activities over classroom settings for this line of
study.

Faculty stakeholders appreciate the teaching
opportunities that may be afforded by new initiatives
around energy and stewardship. However, they also
value a certain amount of autonomy over development
of the curriculum and expressed concern regarding
pressure to modify course development given the
realities of time constraints and core educational
objectives. There are currently good opportunities
within the curriculum and elective activities for
students to engage with and study environmental
sciences, but faculty would be concerned regarding
efforts to incorporate more environmental education
content. Understanding the importance of crafting an
education that best prepares students for college and
beyond, a curriculum track specific to environmental
education may also be out of step with long-term
career goals of the students as it seems that very few
will pursue careers related to natural sciences, energy
conservation issues, or environmental management.

Actions related to a path to Net Zero will inherently
include a focus on building performance but
influenced by the underlying education mission to
recognize teaching opportunities associated with
this effort. To this end, a potential scenario where
actions taken might result in a neutral or negative
return-on-investment but achieve a positive result

for the education experience of the boys may be
deemed an acceptable outcome. Similarly, a scenario
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where implementation of new strategies resulted in
improved building energy performance and real cost
savings, but with no real impact on campus landscape
or curriculum could be a possible, and acceptable
outcome as well. Ultimately, the Board acknowledged
that near-term actions associated with a path to

Net Zero could be implemented without changes

to curriculum and without resulting in a materially
different education experience for the boys and that
might be a reasonable approach for the initial phases
of this effort.

Some specific educational opportunities associated
with a plan toward Net Zero were noted during
stakeholder interviews including the following:

OPPORTUNITIES WITH THE SCHOOL'S COMMUNITY
SERVICE REQUIREMENTS (60 HOURS) TO INCLUDE
WORK WITH SUSTAINABILITY ISSUES AND
COMMUNITY ENGAGEMENT

INTEGRATE SUSTAINABILITY SUBJECT MATTER INTO
BUSINESS CLASSES AND OTHER INTERDISCIPLINARY
COURSES TO CONNECT CORE SUBJECTS TO THESE
ISSUES WITH PRACTICAL APPLICATIONS

SEEK OPPORTUNITIES WITHIN CORE CLASSES

FOR MORE HANDS-ON ENGAGEMENT MORE WITH
CAMPUS OPERATIONS, WHICH COULD INCLUDE
NEW FORMS OF PRODUCING OR MANAGING ENERGY
CONSUMPTION

In consideration of the stakeholder input and
background materials, the Panel extracted the
following primary issues to be explored and addressed
in the development of recommendations for this
report:

ALIGNING SCHOOL VISION AND VALUES WITH
SUSTAINABLE GOALS ACROSS ALL STAKEHOLDER
GROUPS

« NEED FOR A CLEAR, INTENTIONAL STATEMENT
OF VALUE TO PURSUING NET ZERO FOR POSSIBLE



INCORPORATION IN THE STRATEGIC PLAN UPDATE

DESIRE FOR A PLAN WITH A LONG-TERM VIEW WITH
RESPECT TO ACTIONS AND OUTCOMES

NEED TO CHARACTERIZE THE EXTENT AND NATURE
OF ACCEPTABLE MODIFICATIONS TO LAND OR
BUILDINGS ASSOCIATED WITH A PATH TO NET ZERO

DEFINE WHAT CONSTITUTES SUCCESS AND DESIRED
OUTCOMES FROM A PATH TO NET ZERO

DISCUSSION AROUND THE NEED, DESIRE, OR
RESPONSIBILITY FOR INCREASED COMMUNITY
ENGAGEMENT

FACILITIES AND OPERATIONS

OVERALL NEED FOR IMPROVED BUILDING
PERFORMANCE AND REDUCED ENERGY
CONSUMPTION

ELECTRIFICATION

GET ALL BUILDINGS OFF PROPANE AS MECHANICAL
SYSTEMS ARE UPGRADED

IMPROVED BUILDING SYSTEMS CONTROLS AND
IMPROVED USER EDUCATION, BEHAVIOR, AND
ENGAGEMENT

USE OF AUTOMATED BUILDING CONTROLS AND
MONITORING SYSTEMS

ASSESSMENT OF RENEWABLE ENERGY OPTIONS

CONSIDER CREATIVE OPTIONS FOR FINAL
DISPOSITION OF BUILDINGS TO BE DEMOLISHED OR
RE-PURPOSED

OPPORTUNITIES TO IMPLEMENT LANDSCAPE
AND OUTDOOR MAINTENANCE BEST PRACTICES
TO REDUCE ENERGY USAGE, COSTS, AND
ENVIRONMENTAL IMPACTS

DEEP ENERGY EFFICIENCY RETROFITS FOR
BUILDING RENOVATIONS - ENERGY EFFICIENT
LIGHTING, HEATING, COOLING, VENTILATION, AND
BUILDING ENVELOPE - ALL AT ONCE AS PART OF A
MAJOR TURNOVER.

SWITCH VEHICLES AND EQUIPMENT OFF OF GAS AS
THEY REACH END OF USEFUL LIFE

RENEWABLE ENERGY SOURCES: INSTALL A 1-5
MW, GROUND-MOUNTED SOLAR ARRAY ON SITE,
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SELF-FINANCED IF COST-EFFECTIVE (IF THE
SCHOOLS QUALIFIES FOR THE 30% ITC)

PURCHASE ENERGY OFFSETS: CONSIDER FOR AN
OFF-CAMPUS PROJECT THAT ALIGNS WITH THE
SCHOOL'S VALUES, OR FOR ON-SITE APPLICATIONS
(I.E. NO-TILL AGRICULTURE, REFORESTATION).

EXISTING AND FUTURE LAND USE

IDENTIFICATION OF VIABLE ON-SITE RENEWABLE
ENERGY INFRASTRUCTURE AND ACCEPTABLE
IMPACTS ON THE CAMPUS LANDSCAPE

ASSESS THE VALUE, SUSTAINABILITY,
ENVIRONMENTAL IMPACTS, AND BEST PRACTICES
ASSOCIATED WITH CURRENT LAND USES INCLUDING:

°  cattle

crop production

golf course

managed open space

natural and managed woodlands

o

o

o

o

EDUCATION: ENERGY and ENVIRONMENTAL
STEWARDSHIP

POTENTIAL FOR INTRODUCTION OF NEW SUBJECT
MATTER BALANCED AGAINST TIME CONSTRAINTS,
FACULTY-DRIVEN CURRICULUM, AND RELEVANCE TO
STUDENTS

POTENTIAL TO LEVERAGE THE 60 HRS COMMUNITY
SERVICE REQUIREMENT TOWARD ENERGY AND
ENVIRONMENTAL STEWARDSHIP ISSUES

LEVERAGE A COMMITMENT TO THESE GOALS TO
SHARE SUCCESS AND CHALLENGES WITH THE
PUBLIC BEYOND THE CAMPUS

KEY CHALLENGES

The path to improved sustainability will present
some challenges typical for this type of effort, and
other challenges specific to Woodberry based on the
unique physical and cultural aspects of the school
such as the following:

1.CULTURAL LANDSCAPE VERSUS CHANGE The unique
legacy of the landscape and architectural character
of the campus will present some value-proposition
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moments along the way between accomplishing
broader energy goals and preserving physical or
cultural characteristics of the campus most valued
by all stakeholders, including alumni.

Natural tension between various stakeholder roles
and perspectives around change to daily habits,
physical aesthetics of the campus, or curriculum
associated with a Net Zero initiative will require
honest conversations and communications across
all stakeholder groups. Financial and educational
goals need not be in competing spaces but may,
at times, require compromise or restatement of
core objectives to maintain the focus on the boy's
education.

Flexibility to partner with outside
vendors or use alternative financing vehicles may
be advantageous at times but counter to historical
School preference to minimize reliance on external
partnerships or resources

There will also emerge opportunities tangential to
the primary objectives - some planned and some not
anticipated. It is important to identify and nurture
these opportunities along the journey as teaching
moments, possible enhancements to the process,
and means to engage more stakeholders. Following
are some possible outcomes related to the main
objectives:

better
building performance can also produce cleaner,
healthier building environments that have been
proven to result in more productive students,
staff, and faculty as well as a decrease in the
occurrence of certain physical or mental health
issues.

research, actions,
technologies, and implementation related to these
issues may stimulate new teaching opportunities
and curriculum tracks, impact faculty retention or
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recruitment, or simply embellish an already stellar
brand for the School.

Becoming a thought
leader within the community and among peer
institutions may provide a platform for reaching
out, educating, and engaging the broader
community at a local, regional, or even national
scale.

A heightened position of
leadership among peer institutions for campus-
wide strategies of stewardship and energy
management could also have a desirable impact
on recruiting both faculty and students.

Positive unintended
consequences almost always arise from these
efforts and may stimulate and motivate students,
staff, faculty and others to be creative and find
new ways to improve the overall Woodberry Forest
experience related to stewardship and energy
efficiency imperatives.
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V. FRAMEWORK FOR ACTION: A PATH TO A NET ZERO CARBON CAMPUS

A PATH TO A NET ZERO CARBON CAMPUS INCLUDES SOME OBJECTIVES AND ACTION ITEMS THAT
WOULD BE FUNDAMENTAL TO ANY SIMILAR EFFORT, AND SOME THAT ARE VERY SPECIFIC TO
THE UNIQUE CONDITIONS AT WOODBERRY FOREST. THIS SECTION PROVIDES A FRAMEWORK FOR
A PLAN INCLUDING GUIDING PRINCIPLES TO MEASURE THE PLAN AGAINST BROADER SCHOOL
VALUES AND MISSION, AN OUTLINE OF STEPS AND ACTION ITEMS TO PROVIDE A MAP OF HOW
TO GET THERE, AND RECOMMENDED ACTIONS ITEMS IN RESPONSE TO SPECIFIC CONDITIONS AT
THE SCHOOL. FINALLY, THERE IS A LIST OF BIG IDEAS THAT, WHILE NOT ESSENTIAL, CAN HAVE

A BIG IMPACT ON MAKING CHANGE VISIBLE AND REINFORCING A CULTURE AROUND ENERGY

AND SUSTAINABILITY ISSUES.

A. GUIDING PRINCIPLES

Using the background information, on-site
observations, and stakeholder input, the ULI Panel
approached development of a plan with the following
Guiding Principles in mind.

*A FOCUS ON A LONG-TERM PLAN AND OUTCOMES -
AVOID QUICK SOLUTIONS AND UNREALISTIC EXCEPTIONS

*CREATE A PLAN AND GOALS THAT ARE REALISTIC
AND ACHIEVABLE THAT CAN BE ACHIEVED WITHIN A
REASONABLE TIMEFRAME

*CONSIDERATION FOR THE APPROPRIATENESS OF ALL
LAND USES TO RELATIVE TO THE CAMPUS AESTHETIC

*RESPECT FOR NATURAL ENVIRONMENTAL ASSETS, AND
IMPROVED STEWARDSHIP MEASURES FOR EXISTING
NATURAL RESOURCE ASSETS WHERE POSSIBLE

*IDENTIFICATION OF BIG IDEAS THAT REPRESENT
VALUE-ADDED OPPORTUNITIES BEYOND THE CORE
OBJECTIVES, INCLUDING EDUCATIONAL OPPORTUNITIES
AND COMMUNITY ENGAGEMENT

B. STEPS ALONG THE PATH TO NET ZERO

The fundamental steps along the path to Net Zero
include a logical, ordered series of actions that are
interrelated and build one upon the other toward the
end goal. There is certainly some interdependency
among actions depending upon the timing of things
such as when systems or equipment fail or are

upgraded and the timing of when funds are available
for small expenditures versus large ones. However,
some steps require some table setting or enabling
projects in order to be implemented or effectively
deliver the most benefits. In general, the path will
focus on the following four sets of actions:

1.ENERGY EFFICIENCY
*IMPROVED CONTROLS AND FACILITY MANAGEMENT
*INCREASED RESIDENT EDUCATION AND ENGAGEMENT

*DEEP ENERGY EFFICIENCY RETROFITS FOR BUILDING
RENOVATIONS - ENERGY EFFICIENT LIGHTING, HEATING,
COOLING, VENTILATION, AND BUILDING ENVELOPE - ALL
AT ONCE AS PART OF A MAJOR TURNOVER.

2.ELECTRIFICATION

*GET ALL BUILDINGS OFF PROPANE AS MECHANICAL
SYSTEMS ARE UPGRADED

*SWITCH VEHICLES AND EQUIPMENT OFF OF GAS AS
THEY REACH END OF USEFUL LIFE

3.RENEWABLE ENERGY

*INSTALL A 1-5 MW, GROUND-MOUNTED SOLAR
ARRAY ON SITE, SELF-FINANCED IF COST-EFFECTIVE
(IF THE SCHOOL QUALIFY FOR OR MONETIZE THE 30%
INVESTMENT TAX CREDIT (ITC)

*EXPLORE PURCHASING RENEWABLE ENERGY
THROUGH THE UTILITY GRID, OR INVESTING IN AN
OFF-SITE RENEWABLE ENERGY PROJECT TO MAXIMIZE
RENEWABLE ENERGY CONSUMPTION WITHOUT TAKING
UP TOO MUCH OF WOODBERRY'S OWN CAMPUS LAND.
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4 PURCHASE CARBON OFFSETS FOR REMAINING EMISSIONS

*ACHIEVE THE MAJORITY OF PROGRESS TO NET ZERO THROUGH EFFICIENCY, ELECTRIFICATION, AND ON AND OFF-
SITE RENEWABLE ENERGY. ONLY CONSIDER OFFSETS FOR THE REMAINDER OF EMISSIONS AFTER ALL COST-EFFECTIVE

STEPS FOR ACHIEVING NET-ZERO ENERGY OVER TIME

EFFICIENCY AND RENEWABLE ENERGY OPPORTUNITIES HAVE BEEN EXHAUSTED.

FRAMEWORK FOR ACTION

*WHEN PURCHASING OFFSETS, CONSIDER AN OFF-CAMPUS PROJECT THAT ALIGNS WITH THE SCHOOL'S VALUES (I.E.
NO-TILL AGRICULTURE, REFORESTATION). MAKE SURE OFFSETS ARE 3RD PARTY CERTIFIED.

*WOODBERRY MAY BE ABLE TO GENERATE CARBON OFFSETS THROUGH SUSTAINABLE LAND USE ON CAMPUS — IT
MAY BE WORTH EXPLORING WITH AN OFFSET PROVIDER WHETHER WOODBERRY COULD CERTIFY ITS OWN CARBON
OFFSETS THROUGH MORE SUSTAINABLE LIVESTOCK MANAGEMENT, NO-TILL AGRICULTURE, REFORESTATION, OR OTHER

STRATEGIES.
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Different Energy Conservation Measures (ECM) will have different reasons for implementing, different types

of interventions, and different financial returns. The sequence that ECM’s are implemented is critical and can
greatly impact the types of upgrades required and payback for those upgrades. Following is the recommended
process for best results and a brief description of each step:

1 Independent Energy Load Reduction HVAC Renewable

Conservation Measures Measures Upgrades Energy

NOTE: If faced with an immediate HVAC \
upgrade, do the Independent Energy

Conservation Measures in parallel.
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3.HVAC UPGRADES

*  GET BUILDINGS OFF PROPANE & DIESEL (ALL-
ELECTRIC) AT REPLACEMENT OF MECHANICAL
SYSTEMS (NEXT 1-20 YEARS)

*  USE HEAT PUMPS FOR MOST CURRENT HEATING
NEEDS, AND ELECTRIC FOR WATER HEATING.

4 RENEWABLE ENERGY: SOLAR

* 1-5 MEGAWATT GROUND-MOUNTED SOLAR ARRAY

* 2-8 ACRE PHOTOVOLTAIC ARRAY INTERCONNECTED
BEHIND THE MAIN ENERGY METER

*  SOLAR CAN BE INTEGRATED WITH AGRICULTURAL
USES (LIVESTOCK PASTURE, CROP PRODUCTION) IF
NEEDED, OR MORE CONCENTRATED TO SAVE SPACE.

*  CAREFULLY LOCATED ON CAMPUS TO MAXIMIZE
SOLAR POTENTIAL, AND MINIMIZE VISUAL IMPACT
(EX: SOUTH OF WASTEWATER TREATMENT AREA
WITH GENTLE SLOPING SOUTH-FACING HILL HILL
AND MINIMAL OBSTRUCTIONS TO SUN EXPOSURE.)

* To TAKE CREDIT FOR RENEWABLE ENERGY IN NET
ZERO GOAL, ALL RENEWABLE ENERGY CERTIFI-
CATES WILL NEED TO BE RETIRED, NOT SOLD.

*  OPTIONS TO SELF-FINANCE, USE A POWER PUR-
CHASE AGREEMENT, OR HIRE AN AGENT TO HANDLE
THE TRANSACTION — PANEL RECOMMENDS RETAIN-
ING AN OWNERS' REP “SOLAR BROKER” TO MANAGE
THE TRANSACTION AND THE COMPETITIVE BID PRO-
CESS GIVEN THE NEED FOR DEEP SUBJECT MATTER
EXPERTISE, AND CAN MAKE A RECOMMENDATION
OF SELECT BROKERS IF HELPFUL.

MEASURES OF SUCCESS: REASONABLE AND
ACHIEVABLE GOALS AND TIMELINES:
Establishment of realistic, achievable timelines for key
objectives along the path to Net Zero are dependent
upon many variables. General commitment to the
goal. Commitment of funding to the effort. Decisions
along the way regarding timing and types of improve-
ments. Changes and improvements in technology
over time. For example the decision to implement
renewable energy in the form of solar power — when
and how much - can have a significant impact on
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outcomes and timing. Of course, these targets can be
reassessed along the journey to account for changing
conditions, but following is a suggested timeline that
the Panel believes to be reasonable for Woodberry
based upon the information presented during the TAP
program:

+ 2027 REDUCE BUILDING ENERGY COSTS BY 50%

* 2032 CARBON NEUTRAL

+ 2050 FOSSIL FUEL FREE
The graphic on the following page presents a visual
example of how this schedule might be executed and
the key performance benchmarks along the way.

C. SPECIFIC RECOMMENDATIONS AND
OPPORTUNITIES

The framework above represents the fundamental
steps along the path to Net Zero. Within those big
steps are many supportive actions and opportunities
important to the process. Following is a list of some
recommend actions that speak specifically to the
culture and physical plant conditions at Woodberry
Forest.

FACILITY AND OPERATIONS
A.RE-PURPOSE INFIRMARY AS ENVIRONMENTAL
EDUCATION CENTER

B.MODIFY MANAGEMENT OF CATTLE OPERATIONS TO
DEMONSTRATE A MORE ENVIRONMENTALLY SENSITIVE
APPROACH TO LAND MANAGEMENT

C.CONDUCT SOME ENERGY AUDITS

Create Design Standards

D.ESTABLISH BUILDING DESIGN AND PERFORMANCE
GUIDELINES (SIM TO COLUMNS) FOR ENERGY
MANAGEMENT

Create Roles for Champions and Leadership
E.EXPAND OPS FOR MORE STUDENT LEADERSHIP -
CREATE ROLE FOR SUSTAINABILITY CHAMPIONS

F. INCORPORATE A PATH TO NET ZERO CARBON AND
TARGET TIME HORIZONS FOR THE MAJOR GOALS INTO
THE UPCOMING STRATEGIC PLAN
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Woodberry Forest School Carbon Emissions Projections, MTCDEyvear
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G. HIRE A SUSTAINABILITY MANAGER - CHAMPION FOR L.CONVERT LARGER BUSES, HEAVY DUTY TRUCKS,

ENERGY MANAGER AND FARM EQUIPMENT TO ELECTRIC, AS TECHNOLOGY

H. HIRE FACULTY EDUCATOR RE; ENERGY / PEVELOPS AN COS T COMES BOWR

SUSTAINABILITY
M.ADD EV INFRASTRUCTURE: FIRST TO BACK-OF-HOUSE

Create a plan for Community Engagement and (FLEET VEHICLES), THEN TO FRONT-OF-HOUSE (SELECT
Education PARKING SPOTS/LOTS)

i.CREATE A MORE INTENTIONAL PROGRAM FOR
COMMUNITY ENGAGEMENT BEYOND THE CAMPUS
BORDERS. CREATE ROLES FOR COMMUNITY
ENGAGEMENT WITH REPRESENTATION FROM EACH OF
THE PRIMARY STAKEHOLDER GROUPS: STUDENTS,
FACULTY, STAFF, ADMINISTRATION COMPETITION
BETWEEN USERS AND BUILDING TYPES USING
PERFORMANCE METRICS ; PUBLIC-FACING ENERGY
PERFORMANCE DISPLAYS KIOSKS

N.CONVERT MAINTENANCE EQUIPMENT (LEAF
BLOWERS, CHAINSAWS, LAWNMOWERS) TO ALL
ELECTRIC

Agriculture and Farming

0.SOLAR + AGRIC: NOT SURE THEY WORK GREAT
WITH COWS, BUT PROBABLY OK..THERE'S SOME
REALLY COMPELLING BENEFITS FOR SOME TYPES
OF AGRICULTURE (HELPS WITH TEMPERATURES,
EVAPORATION RATES, WIND PROTECTION, ETC)

Vehicle Fleet — Net Zero Over Time
J.BUILD A BETTER BASELINE: VEHICLE MILES PER
VEHICLE, AND CURRENT FUEL EFFICIENCY (MPG)

P.EXPLORE NO-TILL, INTEGRATED BIODYNAMIC, AND
REGENERATIVE AGRICULTURE

Education
Q.CREATE CURRICULUM AROUND SUSTAINABILITY AND
STEWARDSHIP ACTION ITEMS AND GOALS

K.CONVERT TO ELECTRIC/HYBRID FOR ALL CARS,
MINIVANS, AND LIGHT TRUCKS AT THE END OF USEFUL
LIFE (SHOULD PAYBACK ON AVERAGE AT 50,000 MILES)
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DOWNSTREAM VENDOR, SUPPLIER, PARTNERS: RENEWABLE ENERGY PROVIDERS:
POTENTIAL STRATEGIC ALLIANCES -Altenergy
*RENEWABLE ENERGY AGENTS: .Standard Solar
*BLACK BEAR ENERGY
*Sun Tribe Solar

*CUSTOMER FIRST RENEWABLES
*EDISON ENERGY

D. ADDITONAL IDEAS
There are many other ideas that may warrant exploration as residual benefits to the process and

opportunities to reinforce the culture of sustainability. The list below represents ideas from a combination of
stakeholder suggestions, case study examples, and successful efforts from the professional experience of

the ULI TAP members.

i. In lieu of demolition, transform a de-commissioned building to an off- the-grid building as a teaching
laboratory

ii. re-?ur ose the infirmary as a campus sustainability and environmental education center; include new
ec nolog[y displays,lecture and presentation space, monitors tracking real-time energy

consumption, etc

Install technology and public-facing energy performance display kiosks with
dashboard displays tracking performance around campus to provide visible cues to energy consumption
and create tools and apps for online monitoring. Celebrate small victories when key milestones area

reached.

i. Identify vendors who source sustainable food to the school
ii. Develop an on-site farm to table program

create opportunities for students to engage in more meaningful ways

with sustainability issues.
i. CONSIDER CREATING A STUDENT-LED “SUSTAINABILITY SQUAD" OR “OFFICE OF GREEN INITIATIVES"
(REFERENCE CASE STUDY #1 - PUTNEY SCHOOL IN ADDITIONAL REFERENCES)

Il. CREATE POSITIVE RESULTS AND ALTERED BEHAVIOR THROUGH PRODUCTIVE COMPETITION BETWEEN USERS
ACROSS BUILDING TYPES USING MONITORED PERFORMANCE METRICS COMPOSTING (TO CONNECT WASTE TO

LAND, AGRICULTURE, AND CLIMATE CHANGE IMPACTS)

lI. WATER QUALITY — MAKE CONNECTION BETWEEN WATER USE AND WASTEWATER TREATMENT TO SURFACE AND
RIVER WATER QUALITY, AND PLANT AND ANIMAL HABITATS

IV. REFORESTATION PROGRAM — EXPLORE REFORESTATION AND SUSTAINABLE LAND MANAGEMENT TO REDUCE
MANAGED OPEN SPACE AND POSSIBLE CARBON OFFSETS

V. CATTLE MAI\)IAGEMENT - SWITCH TO HOLISTIC PLANNED GRAZING (REF. POLYFACE FARMS OR WHITE OAK
PASTURES

VI. GOLF COURSE MAINTENANCE - REDUCE PESTICIDES AND FERTILIZER USE; REDUCE WATER CONSUMPTION

vii. Get recycling right - a visible, low-hanging fruit means to “walk the talk
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VI. FINAL THOUGHTS

It is fitting that this initiative began with the thoughts and challenge of a Woodberry Forest student. The School is
committed to honoring its past, preserving the best of what makes the School a unique educational experience,
and taking a proactive approach to the future. School leadership is seeking to demonstrate to its students, faculty,
staff, administration, and alumni that responsible environmental stewardship aligns with the culture and mission
of the School to enhance the educational experience, teaching opportunities, and overall financial performance

of the School. This study provides a framework to pursue those goals but is simply a point of beginning. Many
more detailed conversations, technical studies, and a continued commitment to progress over many years will be
required to realize success.

This effort will require transparent and honest conversations between students, faculty, staff, and administration
around action items required to achieve these goals and to understand the value propositions associated with
potential physical changes to campus or behaviors in exchange for positive impacts to the environment and energy
efficiency. The School has the resources and leadership to achieve some very realistic and measurable goals along
a path to Net Zero, and in doing so assume a thought leadership role among its peers and in the community.

WHY TAKE THIS PATH NOW? THE TRIPLE BOTTOM LINE AT WOODBERRY FOREST SCHOOL

PERSONAL OUTCOME REASONING AND JUSTIFICATION
IT'S GOOD FOR THE BOYS THE BOYS CAN HAVE A BETTER EXPERIENCE AS A
RESULT OF:

* HEALTHIER, MORE COMFORTABLE STUDY AND LIVING
ENVIRONMENTS IMPROVED INFRASTRUCTURE,

* NEW EDUCATIONAL OPPORTUNITIES

* INCREASED AWARENESS OF ISSUES AND
CONNECTEDNESS BEYOND THE CAMPUS

IT'S GOOD FOR BOTTOM LINE OPERATION COSTS ARE REDUCED OVER TIME

IT’S GOOD FOR THE PLANET WOODBERRY BECOMES A LEADER IN ENVIRONMENTAL
SUSTAINABILITY, WHICH COULD HAVE A POSITIVE
IMPACT ON RECRUITMENT AND REPUTATION
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Vil. ADDITIONAL RESOURCES

Several resources and case studies were referenced by the Ul TAP panel during this exercise to identify
successful programs at peer institutions toward a goal of Net Zero Carbon campuses. Following are a few
examples that may be useful to the School in the preparation of detailed plan.

Best Practices for Achieving Zero Over Time For Building Portfolios | ULI Americas
https://sustainablecampus.cornell.edu/cornell-tech-nyc

Discovery Elementary: Arlington VA's second net zero School

Future Virginia College Building Designed for Net-Zero - School Construction News
How more colleges achieve carbon neutrality | (universitybusiness.com)

Carbon Neutral Universities in the United States | Earth911

Campus - Accelerating to Net Zero - Campus Matters

Cornell Tech - NYC | Sustainable Campus

CASE STUDY #1: PUTNEY SCHOOL
SUSTAINABILITY - THE PUTNEY SCHOOL

Features: “sustainability and stewardship are integral parts of the Putney experience”

« A NET-ZERO FIELD HOUSE THAT CONSUMES LESS ENERGY THAN IT PRODUCES - THE FIRST NET-ZERO AND LEED
PLATINUM SCHOOL BUILDING IN THE UNITED STATES.

* GROWING A PORTION OF OUR OWN FOOD

* A SUSTAINABILITY SQUAD MADE UP OF STUDENTS WITH AN ADVISOR, WHAT ELSE WOULD YOU EXPECT FROM A
SCHOOL LOCATE

+ A 500-ACRE WORKING DAIRY FARM IN SOUTHEASTERN VERMONT
(Strategic Plan) Every student here is required to spend a semester working in the barn before graduation.

As far as the physical plant is concerned, our current strategic plan states that “A sustainable campus is both an
educational and a financial goal”

(Community Outreach and Impact) Besides winning us accolades, which we appreciated but weren't
pursuing, the Field House has been in many publications and has hosted visits from other educational
institutions, businesses, and organizations who want to see how a building of this size can be constructed today,
affordably, with current technology. We hope it will serve as an example to everyone planning a new building in
the near future.

Students have designed our latest two-student cabin. It is superinsulated, oriented for maximum solar gain, solar
powered, and heated with a yacht stove that burns twigs. Students built the cabin from donated insulating panels
and many found parts.

Community Culture - The Sustainability Squad conducted a campus assessment of the school’s recycling
program and wrote a proposal to replace all of the old recycling and waste hins with new, more easy-to-use ones.
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The metal bins with liners that are currently used across campus are the result of their work. This year, the squad
is planning to revitalize the GreenGuard program, which will work to make daily habits around energy use, solid
waste management, and other green initiatives more visible and effective, especially at the dorm level.

Master Plan - Our latest Master Plan describes the steps we're taking to become a net-zero campus. Our next
step is to upgrade the efficiency of our current buildings while keeping their bucolic appeal.

Two students serve on the Master Plan committee. A few years ago a student made a “Student Guide to the
Master Plan" pamphlet that highlights the most important features students would be interested in knowing
about the school's campus and energy goals. Last year students worked on an electric school bus proposal,
which resulted in transportation being included in the agenda for the new Master Plan, which is supposed to be
completed by the end of this calendar year.

ESG (Environment, Social, Governance) investment - Students on the squad were at the heart of the move
toward more environmentally and socially sound investment practices. This started with a call to divest from
fossil fuels in 2013 and progressed through many conversations with the board and as a community. The school
now invests its portfolio using ESG lenses with Glenmede. Students have captured this journey in a pamphlet
that explains the different forms of investment and how The Putney School ended up where we are with our
endowment portfolio.

Climate Justice Conference - Students planned and hosted a professional level conference on climate justice
last spring for New England residents. Attendees were mostly high school and college students. The conference
included three workshop blocks, with 20 different workshops facilitated by professionals working in climate
change, racial justice, and food justice careers. There was also a Justice Fair with educational and community
booths and a catered lunch. Majora Carter, an urban revitalization specialist, was the keynote speaker.

Net-zero Education - Students have designed and led tours at our net-zero field house to highlight the many
sustainable features of that unique building. Students have also created videos highlighting some of the features
of the field house like: PV solar power, composting toilets, and its air-to-air heat exchanger and energy recovery
system, as well as videos about new and evolving net-zero features on other parts of campus, like the new solar
array.
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The Office of Green Initiatives (0GI): coordinates sustainability efforts on and off campus with an
emphasis on curricular engagement and connecting students to their sustainable programs. Student
Interns work as leaders in several areas including programs and events, outreach, and carbon neutrality
planning.

Outreach: Students with the OGI are the primary voice of the office and routinely generate content to
inform the campus about ongoing efforts and opportunities.

Carbon Neutrality Planning: OGI Interns are the force behind emissions tracking and reporting and
manage data required for an honest accounting of progress.

The Brown Family Environmental Center (BFEC): a 500-acre preserve established to conserve natural
diversity and engage people with nature. The BFEC also provides opportunities for education and research.
Kenyon Farm: “where pastoral meets academic”

Students operate the 10-acre farm, living in a house on the property and managing the care of the animals
including turkeys, goats and chickens, as well as the growing and harvesting of field crops including
strawberries, onions, garlic, tomatoes, peppers, squash and more. Students who live at the farm learn to
balance their full-time coursework with the chores that keep the place running. They participate in a more
sustainable lifestyle and experience the full cycle of farming, from planting seeds to harvesting crops
used in the dining hall, from incubating eggs and raising the chickens to delivering eggs to the Kenyon Inn
for breakfast. Students also learn the value of recycling and repurposing by using materials from College
building projects to construct chicken coops and turkey tractors.

Featured Courses

+ CONSERVATION BIOLOGY: HOW DO VARIOUS FACTORS IMPACT THE POPULATION OF A SPECIES, AND HOW

CAN BETTER MANAGEMENT PRACTICES AMELIORATE IMPACTS ON BIODIVERSITY IN ORDER TO PRESERVE OUR
PLANET? THROUGH THE LENSES OF EVOLUTION, ECOLOGY AND POPULATION BIOLOGY, THIS COURSE EXPLORES
CONSERVATION-RELATED ISSUES IN OUR RAPIDLY CHANGING WORLD

* SOLAR ENERGY: THE EXIGENCIES OF PEAK OIL, GLOBAL WARMING AND UNSUSTAINABLE GROWTH IN ENERGY
CONSUMPTION HAVE SPARKED A QUEST FOR CLEAN, ABUNDANT, RENEWABLE ENERGY TO REPLACE FOSSIL FUELS.
THIS COURSE EXPLORES THE CHEMISTRY OF FOSSIL FUELS AND POTENTIAL SOLAR-ENERGY ALTERNATIVES,
RANGING FROM BIOFUELS TO SOLAR PANELS TO HYDROGEN.

* ENVIRONMENTAL ECONOMICS: THIS COURSE USES ECONOMIC ANALYSIS TO BETTER UNDERSTAND THE NATURE
OF ENVIRONMENTAL ISSUES SUCH AS POLLUTION AND THE ALLOCATION OF NATURAL RESOURCES. THE RELATIVE
STRENGTHS OF ALTERNATIVE POLICIES WILL BE DISCUSSED USING A SERIES OF CASE STUDIES FOCUSING ON
ACTUAL POLICIES AIMED AT CORRECTING ENVIRONMENTAL PROBLEMS.

* PERMACULTURE AND HOMESTEAD WINTER FARMING: OUR WORLD FACES A FUTURE OF FOOD INSECURITY AND
MUST BE BROUGHT INTO BALANCE WITH NATURE. THIS INTERDISCIPLINARY COURSE EXPLORES PRINCIPLES OF
PERMACULTURE THAT LINK BIOLOGY, ECOLOGY, SOCIOLOGY, SUSTAINABILITY AND COMMUNITY TO FARMING. GET
YOUR HANDS DIRTY BY ASSISTING WITH PLANTING AND HARVESTING ON THE KENYON FARM. (318)
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