


 



Energy 
While achieving the lowest demand 
since FY08, Caltech has enhanced 
supply and price reliability through 
smart energy management and 
purchasing strategies. 
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Water 
Water consumption fell slightly in FY19 
due to conservation measures at the 
utility plants and irrigation savings that 
resulted from turf removal and an 
unusually rainy winter. 

  

  

 

 

  

 

  

 
 

 

  

 
Materials 
Waste generation fell again in FY19, as 
we’ve begun to establish a new 
baseline after the closure of the 
Recycling Center. Recycling markets 
continue to be unreliable. 

Built Environment 
Caltech continues to transition 
towards more sustainable land use 
practices. 2019 saw progress in lawn 
care electrification, drought resistant 
vegetation, and sustainable buildings. 

  

 

of campus now covered 

with low-water 

vegetation, up from 4% 

in 2012 

 

 

 

 

Mobility 
2019 saw a mixed bag of indicators for 
progress. While drive alone rates and 
campus AVR are trending in the wrong 
direction, new programs should bring 
progress in commuting trends in 2020. 

  

    

 

 

 

 

Emissions 
Caltech’s emissions were flat from last 
year, continuing a trend in place since 
2012. Despite emissions intensity 
improvements, we will not meet our 
2020 Climate Action Plan goal. 

 

 
 

 

 
pounds of CO2e per 

research dollar, down 
2% since 2018 
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New EV charging 

infrastructure in the North 

Wilson garage, including fast 

charging stations, provides 

needed electricity for the 

growing fleet of EVs. 

Heating, ventilation, and air 

conditioning is often the highest 

energy use in buildings. Whereas 

older systems supply a constant 

volume of air regardless of need, 

Caltech continues to install variable 

systems that can adjust air flow. 

By the end of 2020, eight more campus 

buildings will have rooftop solar panels. This will 

increase campus solar capacity by 50% and fully 

build out all usable rooftop space. 

Following the recommendations from the 2019 Utility 
Master Plan, Caltech is assessing the feasibility of 
converting campus heating from steam to hot water.  This 
would greatly reduce the carbon intensity of heating the 
campus. 



Energy Services Brings In 
New Expertise 

May 2019 

Caltech UMP Study Assists With 
Future Planning 
December 2019 

CECIP 2019 Fiscal Year 
Update 

September 2019 
 



Historical Campus Electricity Consumption 2019 Electricity Portfolio 
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FY19 electricity 

consumption: 

115,425 MWh 

Net Grid Exports 



in energy costs 
in FY19, a 22% 
decrease since 

FY11 

 

Managing Energy Use & Costs Satellite Utility Plant Upgrades 

Support New Research 

 
net electricity 
produced on-
site for third 
consecutive 

year 

 
in energy use 

per square foot 
compared to 

FY17 
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Caltech hosted Pasadena 

Water and Power’s Large 

User Meeting in April at 

the Athenaeum. 

While recent years have lifted 

California out of its most recent 

drought, mounting climate 

stresses exacerbate risks from 

future droughts. 

Caltech’s famous Gene Pool 

uses condensate to replace 

water lost to evaporation. This 

condensate is also being 

explored as a potential source 

for other campus water needs. 

2019 saw more turf 

replacements throughout 

the campus as Caltech 

continues to reduce our 

irrigation water 

consumption. 



Heavy Winter Snowpack 
Increases Water Supply 

April 2019 

Caltech Explores Water 
Recycling and Reuse 

November 2019 

Pasadena Continues Water 
System Resource Plan 

January 2019 



Historical Campus Water Consumption 2019 Water Use Profile 

Utility Plants 

 12% 
increase in 

consumption 
from FY17 

 57% 
 33% 

Building & 
Domestic 

 10% 

Irrigation 

 
total water 

consumption 
from FY17 but 
44% decrease 

since FY06 

0

50

100

150

200

250

300

350

W
a

te
r 

C
o

n
su

m
p

ti
o

n
 (m

il
li

o
n

 g
a

ll
o

n
s)

Fiscal Year

Total Utility Plants Building & Domestic Irrigation

FY19 water 

consumption: 

188.9 million 

gallons 



campus water 
use per square 
foot from FY14 

peak but 
constant since 

FY11 

 
in water costs 

in FY19, up 10% 
since FY11 

Pasadena Water System Resource 

Plan 

  
FY19 use percentages for utility plants, building 

& domestic, and irrigation 
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Student-led projects 

have assisted Caltech 

Dining Services with 

evaluating circular 

models for reducing 

waste through 

composting, local 

sourcing, and 

purchasing decisions. 

All undergraduate and graduate students receive 

Caltech Sustainability water bottles at the beginning of 

the academic year to encourage reducing plastic usage. 

Caltech has begun to 

address food waste by 

composting not just 

expired and discarded 

food but also 

compostable cups, 

napkins, and plates. 

Grassroots waste reduction efforts are 

happening throughout the Caltech 

campus. 



Composting Begins At 
Caltech 

August 2019 

Recycling Market Shocks 
Continue 

September 2019 

Procurement Dives Into 
Sustainability Data 

December 2019 
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Historical Campus Waste & Recycling Generation 2019 Waste & Recycling Profile 

 

Waste-To-
Energy3 

 

 50% 

Recycled at MRF 

27% 

Recycled On-
Site4 

23% 

 48% 
decrease in 
on-campus 
recycling 

from FY17 

 hazardous waste 
diversion from FY17, 

down to 55%  

16% 
Paper 

29% 
Cardboard 

33% 
Green 
Waste 

14% 
Mixed Other 

8% 
CRV Containers 

FY19 waste 

generation: 

1,636 short 

tons 

Caltech   Recycling 

Center     closes 



Caltech Works Towards Sustainable 

Purchasing 

 
pounds 

municipal waste 
generated per 
person, down 

from 755 in FY17 

in total waste 
costs, up 15% 

from FY14  
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Waste Generation Versus Price 
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Constructing 

the bungalows 

was the most 

extensive 

historical 

restoration 

project that 

Caltech has 

ever done. 

Caltech’s community gardens continue 

to offer productive spaces and learning 

environments for students, staff, and 

faculty. 

San Pasqual Walk is one of the main 

campus thoroughfares and cuts right 

through the heart of the Caltech campus in 

Pasadena. 

Caltech continues to work towards a 

balanced built environment  that re-

flects the need for harmony between 

manmade structures and nature. 



the bungalows 

Lawn Equipment Transition 
Nearing Completion 

December 2019 

Resnick Sustainability Gift 
Includes New Building 

September 2019 

Bechtel Residence 
Achieves LEED Platinum 

October 2019 



LEED certified buildings, 
14% of Caltech’s total 

campus space, with two 
more expected by 2021 

EBOM Gold 
Broad Center 

21% 

32% 

NC Platinum 
Linde+Robinson 

Jorgensen 
Keck Center 

Bechtel Residence 

projection 

2019 LEED Building Breakdown Historical LEED Building Growth 

2 new LEED 
buildings 

expected by 
2021 47% 

NC Gold 
Cahill 

Annenberg 
Schlinger 

Childcare Center 
Gates+Thomas 

 

0.0%

2.5%

5.0%

7.5%

10.0%

12.5%

15.0%

2011 2012 2013 2014 2015 2016 2017 2018 2019

L
E

E
D

 C
e

rt
if

ie
d

 B
u

ild
in

g
s 

(%
 o

f 
ca

m
p

u
s 

g
sf

)



construction 
projects currently 

pursuing LEED 
certification 

  
increase in low 

water vegetated 
campus cover 

since 2012  

 
square feet of 

LEED space 
scheduled to be 
added by 2021 

Continuing To Transform Our 

Built Environment 

Chen Neuroscience Research Building 

Comes Into Focus 

21% High Water Use5 

 

79% Low Water Use6 

39% Hardscape 26% Buildings7 19% Turf 

16% Vegetation 

2019 Campus Land Use Breakdown 
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Powerflex recently installed 

over 50 new chargers in the 

North Wilson garage. This 

provides further EV capacity 

for the rising number of 

electric vehicles commuting 

to campus. 

Parking in 

Caltech garages 

will continue to 

change as more 

EV chargers are 

added and more 

preferred spots 

are set aside for 

shared 

commuting. 

Caltech is providing transit 

information to assist 

commuters in connecting 

between various services. 

Regional commuter data 

continues to inform the 

development of new 

programs. 



Caltech Sees Unchanging 
Commuter Patterns 

October 2019 

Preparations For New 
Programs Begin 
November 2019 

Mobility Study Wraps 
Up 

September 2019 
 

Caltech garages 

will continue to 

change as more 

EV chargers are 

added and more 

preferred spots 

are set aside for 

Caltech is providing transit 

 



 

Drive 
Alone 

 2% 
decrease in 
AVR since  

2018 

44% 
 45% 

Walk/Bike 

 11% 
Bus, Rail, 
Carpool 

 
occupants per 
vehicle, a 2% 

decrease 
from 2018 

Historical Campus Average Vehicle Ridership8 2019 Commuter Breakdown 
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Location Drives Commute Modes



average miles 
to work, up 
from 8.0 in 

2018 

  
of commuters 

used alternative 
transportation, 
down from 57% 

in 2018 

faculty 

students 

19% 
drive 
alone 

17% 
carpool 

6% walk 

10% carpool 

30% 
walk 

61.5% 
walk 

 
lockers and outdoor bicycle 
parking spaces on campus 

 of staff drive 
alone, up from 

70% in 2017 

Location Drives Commute Modes New Commuting Programs Set Stage 

For Changing Trends in 2020s 
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This display in the North Wilson garage conveys 

carbon savings and electricity delivered from 

electric vehicle charging. 

Caltech’s thermal energy study 

will assess the feasibility of 

transitioning the campus from 

steam to hot water to satisfy 

campus heating needs. 

Additional fuel cells installed 

near the bungalows will power 

the new Chen Neuroscience 

Research Building. This 

installation assists Caltech with 

controlling carbon emissions as 

the campus continues to grow. 

Caltech offers bike cages and 

other accommodations to 

incentivize low-carbon 

commuting. 



North Wilson Parking Structure 
Receives EV Chargers 

November 2019 

Student Projects Offer 
Campus Emissions Solutions 

April 2019 
 

Caltech Presents Utility Master 
Plan At AASHE 
October 2019 
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regulated 

greenhouse gas 
emissions from 

201610  

Historical Greenhouse Gas Goal Progress 

 1% 

2019 Emissions Profile 

de minimus 
campus fleet 

fertilizer 
student commuting 

solid waste 

 81% 

 18% 

Indirect 
faculty & staff commuting 

Institute financed air travel 

 2% decrease 
in total GHG 
emissions 
since 2014 

Climate Action Plan Developed 

Direct 
on-site electricity & steam 

off-site electricity 

Business As Usual: 108,000 

MTCO2e 

2019 Actual: 69,056 

MTCO2e 

Climate Action 

Plan Goal: 51,000 

MTCO2e 



pounds of CO2e 
per research 

dollar, down 2% 
since 2018 

 

Emissions Deep Dive 

 total greenhouse 
gas emissions 
since 200811 

 

 
MTCO2e per person, 
a 3% decrease from 
2017 but flat since 

2015 
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2019 Emission Profile By Scope 

10% 

 19% 

71% 

Utility Master Planning For Our 

Campus Carbon Future 
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Cooling Electricity Heating

Business as 

Usual – Energy 

Resource Plan

• Continue current operation

• Retire co-generation 

system in 2025

• Purchase off-site 

renewables

• Retire co-generation 

system in 2025

• Existing natural gas boilers 

provide steam heatOpt A – Cooling 

Optimization

• All VFD plant (pumps, fans, 

chillers)

• Improved dispatch strategy

Opt C –

Hot Water 

Conversion

• Convert campus to hot 

water system w/ two HRCs

• Existing natural gas boilers 

provide steam heat

Opt B –

Co-gen 

Operation

• Continue operating co-

generation system

• Continue operating co-

generation system + boilers
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