


 



Energy 
With the cogeneration system being 
offline for half of the year, Caltech’s 
energy portfolio looked different than 
any time in the past decade with 
significant PWP imports. 

 
total electricity 

consumption since 2017 

but 2% higher than 

2021 

 

 
 

 

 

 

 

 

Water 
In a significant drought and with 
changing dynamics on the energy side, 
total water consumption dropped 
across the board in 2022 although 
opportunities persist in buildings. 

  

  

 
 

  

 

  

  

 

  

 
Materials 
Waste diversion continues to be the 
most significant challenge for campus 
sustainability programs. Occupant 
engagement through green labs 
remains a positive force. 

Land Use 
No new buildings were added in 2022, 
and campus land use cover remained 
much the same. Planned additions 
over the next couple of years will 
drastically change campus grounds. 

  

 

of campus covered with 

low-water vegetation, 

up from 4% in 2012  

 

 

 

Mobility 
This year’s campus mobility survey 
showed a clear new normal for 
commuting as we emerge from COVID 
with a changed work life for some 
staff, faculty, and students. 

  

 
   

 

 

 

 

Emissions 
Scope 2 emissions doubled in 2022 
due to the increased reliance on PWP 
for imported electricity, but those 
increases were outweighed by the 
decrease in Scope 1 emissions. 

 

 
 

 

 
pounds of CO2e per 

research dollar, down 
8% since 2021 

 

 

 

 

 

 

 

 



Opportunities exist 
throughout the campus to 
conserve energy for large 
pieces of equipment by 
consolidating inventories 
and maximizing space. 

The new Resnick Sustainability 

Center continues to rise out of 

the ground as construction is 

well underway. Resnick is 

designed to maximize energy 

efficiency opportunities. 

Increased cooling demands from a growing 

campus and the pressures of  climate 

change require Caltech to continue building 

capacity. Completed cooling tower upgrades 

at both the utility plants will help ensure 

Caltech’s ability to meet energy needs in the 

future. 

Fume hoods continue to be a 

major energy consumer in 

buildings, and Green Labs 

participants can continue to 

encourage energy conscious 

behaviors. 



Natural Gas Price Volatility 
Impacts Energy Planning 

January 2022 

First Renewables Contracts 
Nearing End of Life 

December 2022 

Campus Cooling Towers 
Modernized And Upgraded 

May 2022 



Historical Campus Electricity Consumption 2022 Electricity Portfolio 

Combined  
Heat and 

Power (CHP) 

71% 
generated  

on-site 

 45% 

 24% 

 

Solar 

Fuel  
Cells 

 
total electricity 
consumption 

since 2017 but 
2% higher than 

2021 
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Grid Power (PWP) CHP Fuel Cells Solar Net Consumption

2% 

FY22 electricity 

consumption: 

117,334 MWh 

Net Grid Exports 

 29% 

Grid 
Power 
(PWP) 



in annual energy 
costs, a 58% 

increase from 
2017  

 

Energy Use Dominates Utility 

Expenditures 
Central Utility Plant Cooling 

Towers Completed 

 
electricity 

produced on-site1, 
highest total 
import since 
before 2010 

 
energy intensity by 

area2 since 2021 
and the lowest 

since 2011 
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The Sierra Nevada range, a key water 

source for California, continues to be 

impacted by opposing forces including 

fire threats throughout the summer and 

fall and damaging storms to critical water 

infrastructure in the winter and spring. 

While non-potable water is used in a 

number of campus fountains, certain 

Caltech water features can provide 

habitats for local fauna. 

Caltech is surveying campus 

water usage and meter health in 

order to pinpoint data 

inaccuracies and plan for the 

future. 

The energy water nexus 

is well–demonstrated at 

Caltech, as nearly two-

thirds of total campus 

water consumption is tied 

to the generation of 

energy. 



Total Water Use Falls Across All 
Categories 

September 2022 

Wet Winter Highlights Importance 
of Rainwater Management 

December 2022 

Drought Worsens As 
Municipalities Limit Irrigation 

July 2022 



Historical Campus Water Consumption 2022 Water Use Profile 

Utility Plants 

Lowest 
consumption 
levels since 

2017 
 65% 

 26% 

Building & 
Domestic 

 9% 

Irrigation 

 
water 

consumption 
since 2021 and 

the lowest since 
2017 
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Utility Plants Building & Domestic Irrigation

FY22 water 

consumption: 

226,783 HCF 

or 169.7 Mgal 



consumption 
since 2021 and 

the lowest since 

water use per 
square foot 
since 2021, 

lowest in the 
21st century 

 
in annual water 
costs, down 7% 
from 2021 but 

up 22% in costs 
per gallon 

Water Metering and Optimization 

Study Paves Way For Water Future 

  
2022 use percentages for utility plants, building 

& domestic, and irrigation 

Drought Continues To Worsen 

Through Spring and Summer 



Caltech labs have limited space for 

waste management of the wide 

variety of disposable materials that 

have become even more common 

during the COVID-19 pandemic. 

Single-use materials are a necessary 

component of lab operations, and 

the majority of Caltech’s total annual 

waste is comprised of these 

materials. 

This picture,, taken over 5 years ago, 

represents a very different time in 

Caltech’s waste program. In 2017, 

the program generated revenue for 

the Institute, had a publicly 

accessible Recycling Center, and 

achieved a high rate of diversion. 

Caltech has over 50 collection points on campus that 

have to be easily accessed by our waste vendor 

multiple times per week to clear all waste material away 

from the campus. 



COVID Surge Disrupts 
Campus Recycling Program 

January 2022 

Campus Laboratories 
Examine Chemical Waste 

April 2022 

Composting Resumes In 
Student Houses 
September 2022 
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campus non-

hazardous waste 
diversion rate, up 
from 12% in 2021 

8% Paper 

FY22 waste 

generation: 

1,810 short 

tons 

Caltech   Recycling 

Center     closes 
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Low Diversion Rates Highlight 

Need For Life Cycle Thinking 

 
pounds 

municipal waste 
generated per 
person, down 

from 755 in 2017 

in total campus 
waste costs, up 
59% since 2017 

 in campus 
hazardous waste 
costs since 2021 

 

recycled e-waste 

incinerated 

Green Labs Target Common 

Laboratory Wastes 

Diverted Landfilled

2022 Diversion Breakdown By Stream 
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Athletic fields, event 

spaces, and common 

gathering areas are 

exempted from the 

functional turf watering 

restrictions. 

Caltech’s many diverse 

laboratories remain 

excellent venues to 

employ sustainable 

behavioral practices that 

improve the Institute’s 

overall performance. 

Paul Sternberg, Bren 

Professor of Biology, stands 

proudly next to his lab’s 

certification plaque. All 

Caltech labs who fill out the 

green lab scorecard and 

receive certification will 

receive a plaque courtesy of 

Caltech Sustainability. 

Construction is a constant 

on a campus like Caltech. 



Resnick Building Design 
Submission Completed 

November 2022 

Caltech Presents Energy 
Plans With AEI 
February 2022 

 

Turf Replacements 
Continue 
May 2022 



LEED certified buildings, 
16% of Caltech’s total 

campus space 

EBOM Gold 
Broad Center 

16% 

25% 

NC Platinum 
Linde+Robinson 

Jorgensen 
Keck Center 

Bechtel Residence 

projection 

2022 LEED Square Footage Breakdown Historical LEED Building Square Footage 
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construction projects 
pursuing LEED 

certification by 2025 
  

of campus turf 
cover is low 

water varietal 
grasses 

 
square feet of 

LEED space added 
since 2008 

 

Sustainable Vegetation Leads 

Campus Land Use Transition 

Green Labs Initiatives Showcase 

Behavioral Role In Sustainability 

22% High Water Use3 

 

78% Low Water Use4 

39% Hardscape 26% Buildings5 18% Turf 

17% Vegetation 

2022 Campus Land Use Breakdown 
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Traffic patterns appear to 

have returned fully to 

normal in 2022, denoting a 

full return to traffic 

patterns with no 

meaningful change from 

COVID. 

Caltech welcomed two new Zipcars 

to the S. Wilson garage on 

campus. These Zipcars have 

dedicated spots on campus and 

are accessible for students, staff, 

and faculty. 

Bike accessibility 

within and around 

campus remains a 

very important 

topic for the 

community. 

Caltech is planning for the construction of more 

public bike racks as well as protected bike lockers 

to provide more flexibility and combat thefts. 



EV Adoption Accelerating 
With California Regulations 

 November 2022 

Zipcar Adds More Vehicles To 
Campus 

December 2022 

Caltech Recognized As Bike 
Friendly University 

December 2021 



 

Drive 
Alone 

12% 

 2% 
decrease in 
AVR since  

2018 
36% 

 44% 

Walk/Bike 
 8% 

Bus, Rail, 
Carpool 

 
campus 

occupants per 
vehicle, up from 

1.60 in 2019 

Campus Average Vehicle Ridership6 2022 Commuter Breakdown 
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regular telecommuters 
in 2022, stabilizing 

since 2020 
  

miles average 
commute distance, 

down 14% since 
2017 

faculty 

students 

19% 
drive 
alone 

17% 
carpool 

6% walk 

10% carpool 

30% 
walk 

61.5% 
walk 

 staff drive alone 
rate, constant since 

2021 

Post COVID Commuting 

Trends Come Into Focus 
Zipcar Expansion Provides Greater 

Mobility For Staff and Students 
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While no new buildings were 

added to campus in 2022, recent 

additions to the campus help to 

minimize the emissions intensity 

of the campus and maximize 

efficiency. 

Caltech is planning to replace our standard 

chillers with heat-recovery chillers that can 

reclaim waste heat from the campus energy 

system and maximize the electrical 

efficiency, thus lowering total emissions. 

Due to significant cogeneration downtime, 

Caltech had to source more electricity supplies 

from PWP. As a result Scope 2 emissions more 

than doubled from previous years, as PWP 

sources power from coal energy through 2025. 

Behavioral prompts, such as these building user 

guides, remain powerful tools to encourage individual 

contributions to lowering campus carbon emissions. 



Total Emissions Fall From 
2021 Peak 

December 2022 

Cogen Shutdown Shifts 
Emissions Profile 

May 2022 
 

Students and Staff Petition 
Institute On Decarbonization 

June 2022 
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regulated 

greenhouse gas 
emissions8 
since 2021 

Historical Regulated Greenhouse Gas Emissions 2022 Emissions Profile 

de minimus 
campus fleet 

fertilizer 
student commuting 

solid waste 

 89% 

 11% 

Indirect 
faculty & staff commuting 

Institute financed air travel 

 35% decrease 
in total GHG 
emissions 
since 2008 

Direct7 

on-site electricity & steam 
off-site electricity 

2022 regulated 

emissions: 

63,074 MTCO2e 



pounds of CO2e 
per research 

dollar, down 8% 
since 2021 

 

Scope 2 and 3 Emissions Rise 

 total greenhouse gas 
emissions since 2021 
and a 15% decrease 

since 2017 

 

 MTCO2e per person, 
a 9% decrease from 

2021 

 

 

 

 

 

 

2022 Emission Profile By Scope 
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Student-Led Sustainability Petition 

Kickstarts Institute Planning Effort 
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