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What Will be Discussed

• How Water is Used
• Data Sources
• Benchmarks
• Geography of Water Use
• Breakdown of Higher Education 
Demographics

• How to Use Demographics and Benchmarks 
to Estimate Future Water Use



How Water is Used



Examples of Water Audits Conducted by 
Various Universities
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Stamford University South West 35% 17% 29% 15% 2% 2%
University of California 
Berkeley South West 8% 12% 25% 27% 27% 1%
University of California 
Santa Barbara South West 1% 14% 43% 42%
University of Colorado South West 21% 33% 25% 16% 5%
Emory University South East 3% 37% 60%
Agness Scott College South East 49% 26% 12% 13%
University of Maryland North East 10% 44% 25% 19% 2%
Colgate University North East 16% 46% 6% 7% 25%
Dickinson College North East 45% 25% 18% 12%
Clemson South East 46% 29% 12% 13%
University of Texas Austin South West 10% 55% 8% 10% 7% 10%
3 TX Community Colleges South West 41% 31% 2% 21% 5%
University of Virginia South East 46% 14% 23% 17%
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A Ball Park Breakdown of 
University Water Use



A Large Portion of Water Use on 
Campuses is Use in Very Familiar Ways





Irrigation



A typical Fire tube Steam Boiler



Cooling Towers



Re-look to figure out what 
may have been missed.



Athletics and Swimming Pools



Sterilizers of all Sizes



LABS
of

Every
Kind



Data Bases



Data and Analysis Sources
• Association for the Advancement of Sustainability in Higher Education 
(AASHE) Sustainability Tracking, Assessment & Rating System (STARS)

• US Department of Education - The Changing Demographics of 
Higher Education

• Texas Data (State Energy Conservation Office)

• NOAA Weather Data

• American Hospital Directory



Texas State Energy Conservation Office 
(SECO) Energy and Water Consumption Data



Association for the Advancement 
of Sustainability in Higher Education

Sustainability Tracking, Assessment & Rating 
System (STARS) covering over 565 Campuses



AASHE Technical Manuel



AASHE STARS Data Contains a Wealth of Information
• Annual potable & total water use
• Type of academic institution 
(associates, baccalaureate, 
masters, PhD without hospitals & 
PhD with hospital;

• Location
• Agricultural land, vegetated 
landscape areas, hospitals, 
medical schools, etc.;

• Building and property square 
feet;

• Residential square feet;

• Full time equivalent students;
• Remote or distance learning 
students;

• Staff and faculty numbers;
• Students and faculty living on 
campus;

• Weighted campus users
• Laboratory and clinical space;
• Energy use;
• Climatic regions;
• And much more.



What is Benchmarking



What is Benchmarking?
• Benchmarking is comparing one's business 
processes and performance metrics to industry 
bests and best practices from other companies. 
(From Wikipedia)

• For water, this means dividing water use (Numerator) 

by some meaningful measure of the facility 
(Denominator) and then comparing that to other 
establishments of the same type.

• Welcome to the Denominator Dilemma!



Summary of 13 Studies Reporting Water Use by 
Gallons per Square Foot of Space per Year

Median or Mean as reported
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Gallons per Square Foot of Heated Space per Year
Restaurants 221 173 to 211 130 to 330 215 119

Senior Care Facilities 61 106 62 to 101 86 66

Hotels 54 85 79 to 165 60 to 115 72 55 71 55 100 62 75 60

Hospitals 51 31 58 68
Grocery/ Supermarkets 24 95 36 52 to 64 24

Medical Offices 19 34 49 33 35
Offices 13 20 26 9 to 15 12 13 15 17 11
Banking/ Financial 12 89
Court House 11
K-12 Schools 10 20 12 to 19 8 to 16 7 10 13
Houses of Worship 7 15 11
Retail/ Shopping Centers 5 32 20 10 16 8
Unrefrigerated Warehouses 4 8 3 2 4
Colleges/ Universities 23 14 24 75
Residence Halls/ Dormitories 31 50 41
Multi-Family 35 54 40
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Welcome to the Denominator Dilemma
Data available includes: 

o square feet of facilities
oDemographic data

Most dominators based on area are expressed in gallons per square 
foot per year
Demographic data presents several dilemmas

oAASHE calculates “Weighted Campus Users per year”
oMost benchmarking efforts are based gallons per demographic factor per day

Full time equivalent days and student days are examples



Examples of Possible Denominators
Facility Type Function Metric Facility Metric Other People 

Metrics
Hotel Guests Rooms, Square Feet Employees

Hospital Patients, Discharges, Out-
Patients, Patient Nights Beds, Square Feet Employees

School Students Square Feet Faculty, Staff, FTE

Restaurant Meals Served, Covers Number of Seats, Square 
Feet Employees

Office Employees, Visitors Square Feet

Retirement Home Residents Rooms, Beds, Square Feet Employees

Commercial Laundries Pounds of Laundry Washer Capacity, Square 
Feet Employees

Multi-Family Number of Residents Dwelling Units,
Square Feet

Automotive Shop Vehicles Serviced Square Feet, Number of Bays Employees

Manufacturing Units of Product Produced, 
Dollars Produced

Square Feet, Number of 
Pieces of Equipment Employees



How AASHE Calculates “Weighted Campus Users”



Estimating Total Occupied Hours per Year
for Full Time Equivalents (FTE) 

The net Result is 
that One FTE year 
for Combined 
Students (fall, 
spring and some 
summer) plus 
faculty and staff is 
about 1980 hours 
per year and 8.5 
hours a day:
232 days per year.

Persons Hours/Year 
on Campus

Remote 0
FTE no live in 1008
Staff/Employ 1980

live in Student 4200
live in Staff 6730

Normalized to 
Working Hours 1980



For student days, the average number 
of days average college students 
spend in class was considered.

Based on data from 121 universities, 
an estimate of 155.8 student day per 
year was obtained



Geography



Geographical Considerations

Water Use Factors

• People related water use

• Square feet of buildings 
water use

• With and without 
agricultural land

Geographical Implications

• Temperature

• Rainfall

• Latitude and longitude



Regions in Analysis



State Groupings for Detailed Geographic 
Analysis of Water Use



Statistics, Statistics, 
and more Statistics
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State Groupings for Detailed Geographic 
Analysis of Water Use
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Impact of Students and Facility 
Living on Campus on Water Use

Level
% Living 

on 
Campus

Gallons 
Increase 
per Year 
per 1% 

Living on 
Campus

Average
Gallons per 
Weighted 
Campus 
User per 

Year

% increase 
in water use 
per One % 
Living on 
Campus

PhD 23% 35 13,105 0.3%

Masters 24% 85 11,487 0.7%

Baccalaureate 44% 87 14,112 0.6%



Demographics
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