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Executive summary

EHSRM has estimated the water footprint of the American University of Beirut in 2014. The
estimate represents a baseline for future actions in this regard. The water footprint will be

updated on a bi-yearly basis. This report presents an estimate of AUB’s water footprint for
the year 2017-2018.

Data on water consumption and use was obtained from the Physical Plant, Procurement and
Contracts Departments, Auxiliary serices, AUB cafeterias, and Nestle Toll House. Moreover,
the assessment that was conducted in 2015 in collaboration with the Physical Plant
Deparment in almost all buildings on campus (except DTS and faculty residences) to identify
the types of water fixtures used was used in this report as no major changes has been
introduced since then. The data was analyzed in terms of total usage by building, type of
water use and type of water source.

The results showed that AUB’s annual water footprint amounts to 530,704 m? or 140,197 Kgal.
The main source of water used on campus is the public water network (64.67%) followed by
wells (19.95%). The volume of water acquired through cisterns decreased compared to the
year 2014-2015; however, the volume of water from wells increased and this is mainly due to
the installation of the RO treatment system.

The majority of the water is used for irrigation and other uses such as cleaning (57.42%),
followed by domestic water consumption in buildings (42.72%) and then drinking (0.02%).
Major water consumption occurs in the DTS (24.84%), followed by the laundry (24.74%).

In 2014- 2015, the results showed that AUB’s annual water footprint amounts to 140,197 Kgal
or what is equivalent to 11.7 kgal/capita/year and 0.05 kgal/ft2. The total water consumption
and the consumption per foot square increased by 5.2% and 5.5% respectively; however, the
water consumption per capita dropped by 0.5%.

The majority of the water fixtures on campus are of the regular type. Around 8.62% of the
water faucets are water sense, 0.26% of toilets are water sense and 3.74% are low flow and
15.85% of the urinals are water sense.

It was hard to find data on water footprints from comparable universities (in terms of
location, size, number of students and staff and urban location). Looking at a wider pool of
universities, AUB’s water consumption per capita remains relatively in the middle range and
when comparing water consumption per area (square feet) among different universities,
AUB’s water consumption is closer to the higher end.

Several initiatives are being undertaken to reduce water consumption on campus such as
replacing regular water fixtures with water sense and low flow ones, using brakish water in
toilets and for irrigation, using drip irrigation and planting drought and salt resistant plant
species, using the water from the backfilter of the pool in toilets and applying rain water
harvesting. More efforts can be made to further reduce water consumption such as increasing
awareness about this issue, early detection of leaks and maintenance of infrastructure,

4 I Estimation of the American University of Beirut’s Water Footprint, November 2018 I



expanding installation of low flow and water sense fixtures, purchasing water efficient
equipment, reusing greywater in toilets, harvesting rain water and reusing water from air
conditioning, decreasing the purchase of bottled water and securing funds for implementing
sustainability initiatives.
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1. Introduction

“Water footprint assessment” refers to the full range of activities to: (i) quantify and locate
the water footprint of a process, product, producer or consumer or to quantify in space and
time the water footprint in a specified geographic area; (ii) assess the environmental, social
and economic sustainability of this water footprint; and (iii) formulate a response strategy.
Broadly speaking, the goal of assessing water footprints is to analyse how human activities
or specific products relate to issues of water scarcity and pollution, and to see how activities
and products can become more sustainable from a water perspective.

AUB has been striving to be a leader and a showcase of environmental responsibility by
developing and implementing environmentally sound policies and practices, developing
curricula and research that foster environmental sustainability. In this context, the analysis
and calculation of the water footprint of AUB comes to provide a continuous monitoring of
water consumption and recommendations for future mitigation measures.

This report provides an estimate of the water footprint at AUB campus, addressing potable
and bottled water use as well as water use in irrigation.

2. Objectives

The objectives of this report are to:
1. Assess the water footprint of AUB campus.

2. Compare AUB footprint to the baseline footprint calculated in 2014- 2015 and to other
universities worldwide and benchmark to the threshold.

3. Develop recommendations to reduce water footprint at AUB.
The benefits of assessing the water footprint at AUB include the following;:
e It measures progress towards water reduction targets.

e It provides insights on priorities for action and future commitments to reduce water
consumption.

e It is an instrument that raises public awareness about the use of environmental
resources.

e It allows the University to compare its water footprint with other universities.
e Mitigation measures can reduce costs for water and resources” consumption.

e The water footprint is an important indicator that the University can get to report in
terms of environmental responsibility and sustainability.
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3. Methodology

To calculate the potable water footprint of AUB, water usage data were obtained from the
Physical Plant Department that is responsible for monitoring water use on campus through
meters installed in almost all buildings (except Kerr Hall) and main water supply sources.
For bottled water, data was acquired from the Procurement and Contracts Department, AUB
cafeterias, Nestle Toll House, auxiliary services (bottled water sold from vending machines)
and some water companies supplying bottled water to campus. It should be noted, that
bottled water consumed in dormitories was not accounted for. Moreover, data from the
Grounds and Transportation Department was provided to estimate the irrigated area on
campus by the different types of irrigation methods.

These data were analyzed in terms of total usage by building, type of water use and type of
water source.

The water footprint was then compared with other universities’” water footprints for
benchmarking purpose.
4. Results

4.1 Potable water consumption

According to data provided by the physical plant department, annual water consumption at
AUB amounts to 530,704 m3. Table 1 presents the volume of water consumed at AUB per
water source and

The main source of water used on campus is the public water network (64.67%) followed by
wells (19.95%). The volume of water acquired through cisterns decreased compared to the
year 2014-2015; however, the volume of water from wells increased and this is mainly due to
the installation of the RO treatment system.

Figure 1 presents the percentage of water consumption from the different water sources on
campus.

Table 1: Volume of water consumed at AUB per water source- comparison with previous data

Water sources Yearly consumption Yearly consumption  Percent difference
(m?3) (m?3) (%)
2017-2018 2014-2015

Bottled water 475 654 -27.37

Wells 105,850 49,821 112.46

Cisterns 7,700 43,254 -82.20

AUBMC overflow 73,469 46,040 59.58

Public water 343,210 364,473 5.83

network

Total 530,704 504,242 5.25
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The main source of water used on campus is the public water network (64.67%) followed by
wells (19.95%). The volume of water acquired through cisterns decreased compared to the
year 2014-2015; however, the volume of water from wells increased and this is mainly due to
the installation of the RO treatment system.

Figure 1: Percentage of water consumption by water source
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Figure 2 presents the water consumption by the different buildings on campus (excluding
Kerr Hall noting that it doesn’t have a meter and including water conveyed to IC). Major
water consumption occurs in DTS, followed by the laundry, Biology, then Charles Hostler’s
Sports Center.

Figure 2: Average monthly water consumption by building (m*/month)
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Water at AUB is mainly used for irrigation and other uses such as cleaning (304,791 m?)
followed by domestic water use in buildings (225,931 m%) and then by drinking (475 m?®) as

shown in Figure 3.

Figure 3: Water consumption by type of activity
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The total area irrigated at AUB campus is around 22,158 m?, where 1,660 m? are irrigated
using the drip technique, 6,831 m? are irrigated using the sprinkler technique and 13,667 m?
are irrigated using the hose. Grass is irrigated by sprinklers, shrubs are irrigated by hose, and
ground cover is irrigated by drip technique.

Figure 4: Area (m?) and percentage of land irrigated using different irrigation techniques
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4.2 Survey of water fixtures in AUB buildings

According to a survey conducted at AUB in 2018 to record the use of low flow fixtures and
water sense appliances such as faucets, showers, urinals and toilet seats these data were
obtained. 91.38 % of the faucets at AUB are regular while 8.62 % of them are water sense.
100% of the showers are regular. Whereas, 96.01 % of the toilets are regular, 0.26 % is water
sense and 3.74 % is low flow. 84.15 % of the urinals are regular and 15.85 % are water sense.
With respect for others that may refer to balconies, utilities or laundry rooms 99.45 % are
regular and 0.55 % are water sense.

Figure 5: Percentages of Regular, Low Flow and Water Sense Appliances

120.00
100.00
100.00 9138 96.01
80.00 -
B Regular %
60.00 - B Water sense %
m Low flow %
40.00 -
20.00 - 560 :
0.00 - : : :
Faucets Showers Toilets Urinals

4.3 Water footprint

Based on the results presented in the previous section, AUB’s total annual water
consumption was 530,704 m? or 140,197 kilo gallons (kgal). Noting that in the year 2017-2018,
the number of faculty and staff was around 2,902 and the number of students was around
9,132 students, the water footprint per capita amounted to 11.65 kgal. Campus area is around
2,652,804 square feet; therefore, the annual water consumption per square footage of campus
area is 0.053 kgal/sq. ft.

Table 2: Annual water consumption: comparison between 2017-2018 and 2014-2015

2017-2018 2014-2015 Percentage

difference (%)
Total Annual Water Consumption (in kgal) 140,197 133,206 5.25
Annual Water Consumption per capita 11.65 117 043
(kgal/capita)
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Annual Water Consumption per sq. Ft.
(kgal/sq. ft.) 0.053 0.05 5.55

4.4 Benchmarking with the baseline and with other Universities

In 2014- 2015, the results showed that AUB’s annual water footprint amounts to 133,206 Kgal
or what is equivalent to 11.7 kgal/capita/year and 0.05 kgal/ft>. The total water consumption
increased by 5.2%; however, the water consumption per capita dropped by 0.5% and the
consumption per foot square increased by 5.55%.

Total water usage by institutions of higher education varies substantially by size, location
and climate, efficiency of water usage, and other factors. Not all universities report water
consumption and not all use the same protocol for reporting usage. In addition, there has
been limited analysis of broad water usage patterns in higher education. It was hard to find
data on water footprints from comparable universities (in terms of location, size, number of
students and staff and urban location). Looking at a wider pool of universities that are less
comparable to AUB in terms of location, size, and campus location (in an urban setting),
AUB’s water consumption per capita remains relatively in the middle range, as displayed in
Figure 6.

Figure 6: Anual water consumption per capita at AUB and other universities (kgal/capita)
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Comparing water consumption per area (square feet) among different universities, AUB’s
water consumption is closer to the higher end.
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Figure 7: Anual water consumption per foot square at AUB and other universities (kgal/ft?)
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5. Current initiatives for water conservation

Several initiatives have been taking place by the Physical Plant & the Facilities Planning and
Development Departments for water conservation on campus.

In terms of irrigation, brakish water is being used and whenever possible mixed with
freshwater. In winter months’ irrigation is minimal and sometimes inexistent. Trees are not
being irrigated. Efforts are being made to choose plants that are drought and salt resistant
and thus, don’t require large volumes of water and can tolerate irrigation with brakish water.
Starting mid-June, no more seasonal plants are planted to minimize the use of water.

Water fixtures in buildings under renovation are replaced with water sense or low-flow
fixtures. As shown in Figure 6, around 8.62% of the water faucets on campus are water sense,
3.74% of toilets are low flow, and 15.85% of urinals are water sense.

At the Science Research Building, water condensate from air conditioning is being collected
and diverted to the brakish water tank for resuse. Rainwater harvesting is taking place at the
Irani Oxy Engineering Complex and water is reused. In Charles Hostler’s Sports Center, the
poolis only emptied once a year for maintenance and the water is reused in toilets. Moreover,
the water from the backfilter of the pool is being reused in toilets. The natural grass at the
Green field was replaced by artificial grass to save on water.

Brakish water is being used in toilets in West Hall, Assembly Hall, and new buildings on
campus.
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In collaboration with GROHE 42 faucets were replaced with water sense and low flow
alternatives.

6. Recommendations for water reduction

The water reduction plan of AUB can be built around the following main themes as shown
in Table 3.

Table 3: Main water reduction recommendations

Theme Description
Improve awareness, e Initiate a broad base campus campaign to raise
monitoring and awareness and reduce water usage on campus.
documentation

e Improve metering to cover all water sources and water
uses including irrigation.

e Create communications guidelines when low-flow
fixtures are installed to ensure that users understand the
new technology (i.e. signage, informational sheets, etc.)

e Document and update water footprint on a bi-yearly

basis.
Reducing potable water e Conduct an annual review of the water infrastructure of
footprint selected buildings on campus to identify potential

retrofit projects to improve the university’s overall
water efficiency. Priority should be given to buildings
with the largest water consumption on campus.

e Prioritize the installation of low-flow fixtures in cases of
plumbing repairs/replacement.

e Prioritize the use of WaterSense appliances where
applicable.

e Consider purchasing water-free urinals and Dual flush
toilets.

e Initiate a water saving challenge between residence
halls, academic and administrative buildings to
encourage water conservation.

e Adopt improved leak detection and repair policy that
institutes preventative leak investigation.

e Use more efficient lab equipment, dishwashers and
laundry machines.
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Rain harvesting and

water reuse

Increasing
efficiency

irrigation

Consider reusing grey water from laundries in flushing
toilets or urinals.

Train laundry employees to run full loads rather than
running many small loads of laundry and save them to
run larger, fuller loads instead. If smaller loads must be
made, water consumption option on the washing
machine must be modified to use minimum water
consumption possible. (i.e. use the appropriate water-
level setting).

Train laundry employees to skip the extra rinse option
by using the right amount of soap in the first place.

Incorporate new water sourcing technologies such as
gray water systems, or sea water desalination into
design standards for new construction and major
renovations.

Collect air conditioning drainage water for use
alongside gray water.

Pilot new technologies to harvest, and reuse rainwater
such as permeable paver technology, rain barrels,
cisterns, green roofs, bioswales, rain gardens and tree
box technologies.

Incorporate water-saving technologies in public space
as part of the landscaping for new projects on campus.

Fix leaks in irrigation system and meter irrigation
systems.

Study the possibility of converting irrigated lawns to
dry meadows and increasing drought and salt resistant
plants.

Use grey water from campus buildings and rainwater
capture for irrigation.

Use more of drip technique and sprinklers instead of
traditional hand watering.

Put alayer of mulch around trees and plants. Mulch will
slow evaporation of moisture while discouraging weed
growth.

When hand watering, use a variable spray nozzle for
targeted watering.
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Reducing bottled water
consumption

Wastewater

Securing funds

Train gardeners on water efficient strategies to
minimize water consumption for irrigation.

Integrate preferred purchasing policy to decrease
bottled water purchase and prioritize filtered water
systems.

Standardize and improve existing water fountains on
campus.

Increase signage and communications efforts to
encourage AUB community to drink tap water/filtered
tap water.

Partner with student groups to provide funding for
reusable bottled water purchases.

Maintain a responsible hazardous waste disposal
program.

Educate AUB community on responsible product
purchasing to avoid harmful contaminants such as
parabens and phosphates.

Integrate preferred purchasing policy to increase use of
green cleaning products and green fertilizers on
campus.

Allocate budget within the capital and operation budget
to address water sustainability in maintenance,
renocation and new construction projects.

Establish a Green Campus Fund, a self-sustaining
revolving fund to seed projects that will modernize
university buildings to be more energy and water
efficient.

Evaluate and pursue a range of funding options,
including grants, donor opportunities, and other
financing partnerships to help fund the university’s
sustainability programs.
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