Water

Final Report
Spring 2015
Paul Cleland
Amanda Mattes
Satya Noble Bartlett
Jacqueline Salem
Tony Yuan
Nurit Katz
Chief Sustainability Officer & Executive Director, Facilities Management
Derek Gomez
Plumbing Shop Manager, Facilities Management

Table of Contents
Executive Summary…………………………………………………………………………….....3
Significance and Background……………………………………………………………………..4
Objectives………………………………………………………………………………………....6
Research Methodology…………………………………………………………………………....7
Results…………………………………………………………………………………………....12
Discussion………………………………………………………………………………………..15
Recommendations………………………………………………………………………………..16
Conclusion……………………………………………………………………………………….17
References………………………………………………………………………………………..19
Appendices……………………………………………………………………………………….20

2

Executive Summary
UCLA is a leader in implementation of environmental policies. In order to help further
our image the Education for Sustainable Living Program invited the Water Action Research
Team to seek out ways to reach water consumption goals set by UC President Janet Napolitano
and California Governor Brown. We, as a fivemember team, have moved through research,
collaboration, audits, calculations and analysis steps that have each gotten us closer to our goal
of taking advantage of the lowhanging fruit of water efficient technology. Our methodology was
relatively simple and straightforward. The five of us were able to use observation of individual
sinks and the visitors to particular bathrooms to estimate the benefits of installing 0.5 gallon per
minute aerators in bathrooms that do not already have them. Among the 531 sinks we looked at,
only 184 had functional 0.5 gpm aerators. After performing a conservative costbenefit analysis
we discovered savings ranging from 12,000 to 15,000 gallons of water per year. Interestingly, the
cost of labor is about twice the cost of the aerators themselves, but the payback time is still only
about a year and a half. We have specific future plans of applying for funding and implementing
the aerators next Fall. Ultimately we recommend that the 338 2.2 gpm aerated, 2.0 gpm aerated,
and nonaerated faucets are updated. We also have high hopes for future teams to continue our
efforts and implement more aerators across campus. There are many buildings that we did not
have the time or resources to research.
In addition to these efforts, we utilized the Earth Day Fair publicity in order to hold a
minieducational campaign. The responses to our survey indicate the importance of drought
management to the student body and provide the Education for Sustainable Living Program with
opportunities for future work, like reducing water waste in beautification and among the dorms.
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Our project has been a success in terms of teamwork and affecting change on campus, but there
is more to be done.

Significance and Background
California is currently facing one of the worst droughts in its history—a staggering 98%
of the state is in drought with 32% being in exceptional drought, the most severe classification of
drought. This statewide water shortage is leading to reduced surface water and snowpack
supplies as well as depleted groundwater basins. Governor Brown has mandated a 25% reduction
in water consumption and UCLA has to do it’s part. As a part of Governor Brown’s Executive
Order, “The Water Board shall impose restrictions to require that commercial, industrial, and
institutional properties, such as campuses, golf courses, and cemeteries, immediately implement
water efficiency measures to reduce potable water usage in an amount consistent with the
reduction targets mandated by Directive 2 of this Executive Order.” It is crucial that we identify
areas of waste with manageable technological solutions. Thus, we have decided to demonstrate
the gains we can achieve by the simplest of means: replacing faucet aerators.
Before we began, research into the work done by previous action research teams and the
UCSB Water Action Plan proved extremely helpful in setting our goals for the twoquarters.
A. Previous Action Research Teams
Since the creation of the Action Research Teams in 2008, there have been four previous
Waterfocused teams. Many other teams have also detailed an impact of wateruse reduction in
conjunction with projects including LEED certification, biodiversity, and hospital audits. Not
only did previous teams research the water aspect of landscaping, but also that initiative was
deemed outside of the expertise of one of our stakeholders, Derek Gomez, the UCLA Plumbing
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Shop Manager. Our own project is more similar to the 2013 Water Team because they also
researched the plumbing fixtures on campus and provided future groups with a baseline model
for the data. However, the 2014 report mentions a followup with the plumbing department that
states that the restroom conversions were not feasible due to outdated infrastructure and
sanitation regulations. These claims were supported by Derek in terms of toilets and
manipulating the flow rates in older buildings. Thus, we agreed that the specificity of the faucet
aerators was a more realistic project.
B. UCSB Water Action Plan
In addition to the past Action Research Teams our stakeholder Nurit Katz, Chief Sustainability
Officer and Executive Director of Facilities Management for UCLA, put us in contact with two
of the six Masters students who completed the UC Santa Barbara Water Action Plan for their
Master’s Thesis. We focused on a few key sections within their 132 page report that detailed the
Methodology and Results behind their restroom fixture audits.
Although their research was more extensive than ours will be, primarily due to a greater
amount of funding and a longer time frame to complete their research, the two former Masters
students we interviewed via phone were very helpful in crafting our methodology and defining
our scope of work. Specifically, Jewel Snavely advocated for the use of a Standard Operating
Procedures in order to improve our efficiency as a team. These resources supported both the
development and implementation of our project.
Conservation is the easiest approach to mitigating the intense overconsumption problem
that plagues California. Therefore, all of this background information convinced us to focus our
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efforts on the implementation of more efficient faucet aerators in bathrooms across the UCLA
campus.

Objectives
Our original goal was to figure out a way to assist UCLA in its water conservation
efforts. The objective of our research was to provide replacement/implementation
recommendations based on costbenefit analyses of different aerators in buildings across campus.
Ultimately, we wanted to have the aerators replaced with lower gpms or add aerators to
nonaerated sinks.
One of our goals was to audit plumbing fixtures. We decided to focus on auditing sinks
specifically researching how many sinks were in each bathroom/building, which sinks had
aerators and at what gpm. After initially auditing sinks in three buildings, we came up with a
goal to audit as many sinks as possible in as many buildings as possible. We specifically checked
for the implementation and functionality of faucet aerators in order to assess the care with which
Facilities Management addresses water conservation.
Another goal was to add an educational component to our research. We did this at the
Earth Day fair where we shared water conservation facts with the UCLA student body. We
compared the water usage of different food products to show how much each used and which
used the most. People were surprised by some of the results.
We also set a goal to apply for funding for both the aerators and the educational
component. We would use this funding to purchase the aerators and pay for the installment of the
aerators. Our team leaders will be applying for the funding in the fall. We also applied for
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funding to buy shower timers to hand out during the sustainability fair as part of our educational
component to our project. We received this funding, however we were unable to purchase the
shower timers because they were out of stock. The funding we received for the shower timers
will go towards purchasing the aerators.

Research Methodology
After meeting with our stakeholders and interviewing two authors of the UCSB Water
Action Plan (WAP) during the first half of Winter Quarter our Team decided that it would be
best to focus on auditing bathroom sinks across campus. The UCSB Water Action Plan authors
recommended we verbally go over the Standard Operating Procedure as a team to make sure that
everyone understands how to accurately and effectively audit the faucets. This helped us prevent
any inconsistencies in our data collection. In addition, our interviewees also warned us that they
had to reaudit some of their beginning audit locations because they had not defined their
Standard Operating Procedure at the beginning of their audit.
In order to avoid bias, we asked our stakeholders to randomly select our first few
buildings we were to audit. On our first day of auditing, our team explored Bunche Hall and
Perloff Hall. We audited these two buildings together so that we could establish the Standard
Operating Procedure for future data collection in different buildings. Our first data collection
occurred in Bunche Hall, where we observed and collected data from all twelve floors, including
the basement Alevel. We recorded whether or not each faucet had an aerator, the flow of the
faucet in gallons per minute (GPM), brand of aerator, and quantity of faucets per bathroom. To
read the GPM label, we twisted the ring under the spout of the faucet and looked for the number
that showed the flow of that specific faucet. To find the brand, we either observed what was
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labeled on the top of the faucet or on the ring under the spout, the same ring that the GPM label
was observed to be on. To determine whether or not the faucets were aerated, we turned on the
faucets and observed the type of flow. A clear stream of water indicates the lack of an aerator,
while a white, bubbly stream signifies a working aerator. Sometimes it was unclear whether the
faucets were aerated or not, so we looked under the spout of the faucet and check to see for
ourselves. We realized that sometimes the aerators were broken, meaning that the GPM was
inaccurate for those specific sinks, so we made note of this in our records.
After finishing collecting data from all three floors of the second building we audited,
Perloff Hall, our team decided to split into two groups to ensure more efficient data collection
sessions. This allowed us to collect data from more buildings than we would have been able to as
a single group. Paul, Satya, and Jacqueline became one group, and Amanda and Tony became
the other group. Both groups needed someone of each gender in order to enter all the bathrooms.
Our team then finished collecting data from Boelter Hall, Math Sciences Building, Kerckhoff
Hall, Powell Library, Humanities Building, Geology Building, Slichter Hall, Young Hall, Royce
Hall, and Haines Hall, Ackerman, Dodd Hall, and the Public Affairs Building,
With the data we collected from first auditing session in hand, our team decided it was
best to create an excel spreadsheet so we could better organize our data. In our spreadsheet, data
was divided into the following parameters: building name, floor, room number, faucet model,
aerator presence, gender (male/female bathroom/unisex), type of faucet (manual/motion
sensor/push), GPM, and number of aerated/nonaerated faucets in each bathroom. We also
provided our stakeholders with a copy of our excel spreadsheet so they could review the numbers
and compare the faucets in each building. We found that there was a total of 531 faucets that we
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had audited, with 456 total aerated and 75 total nonaerated faucets. The total flow average of all
the aerated faucets we collected data for was 1.311 GPM. This specific GPM was not found in
any faucet, but the different flow amounts that our team came across were 0.5, 1,35, 2, 2.2, and 3
GPM. By collecting this quantitative data, we were able to bring statistical data to our
stakeholders each meeting. In addition, our Standard Operating Procedure and data analysis
helped us proceed in data collection and efficient auditing.
In spring quarter, we monitored some of the buildings we audited the previous quarter.
We decided to monitor buildings we thought had the most saving potential in terms of both water
and money. This potential was based on which bathrooms we knew were relatively busy and
which bathrooms had the most nonaerated faucets or 2.2 GPM faucets, which is the highest
aerated flow for faucets on campus. Using these determining factors, our team decided that the
female bathroom in Haines 136 would be a good place to start. This bathroom is on the main
level of Haines and has six 2.2 GPM faucets. We also decided to monitor the ground level
female and male bathrooms in Powell Library, which have seven and four nonaerated faucets
respectively. In the end, we ended up monitoring a total of seven bathrooms. The remaining
female bathrooms we monitored were Kerckhoff 218 and Math Sciences 5209, and the
remaining male bathrooms were Humanities A85, and Kerckhoff 114.
After we selected which bathrooms to monitor, our team came up with a plan that
allowed us to measure water consumption in each bathroom as accurately as feasibly possible.
The most accurate method would have been to monitor constantly throughout day, but this was
unrealistic for our team. Instead, we decided to take shifts and count the number of people who
used the faucets during passing period. We assumed that passing period, which we defined as a
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15 minute time slot from the 50 minute mark of one hour to the 5 minute mark of the next,
accounted for most of the water consumption in the hour. We also assumed that each person
washed their hands for an average of 10 seconds, a statistic we acquired from the 2013 Water
ART Final Report. We monitored each of the 7 bathrooms over the course of 4 passing periods,
which were 9:50 am  10:05 am, 11:50 am  12:05 pm, 1:50 pm  2:05 pm, and 3:50 pm  4:05
pm. After counting the number of people who used the faucets during each of these times, we
took the average. We used each bathroom’s average to calculate the time for return on
investment for each bathroom.
It is best to explain how we calculated the return on investment with a specific example.
The female bathroom in Haines 136 had 27 users from 9:50 am  10:05 am, 29 users from 11:50
am  12:05 pm, 26 users from 1:50 pm  2:05 pm, and 24 users from 3:50 pm  4:05 pm. The
average number of users during a given passing period is then 26.5. We multiplied 26.5 people
by 8 hours because we assumed that there are 8 busy passing periods in the day (9:504:05)
before people left campus for the day (26.5x8= 212). We multiplied 212 people by 1.5 to account
for all the users during nonpassing periods (212x1.5=318). We multiplied 318 by 10 seconds
and then by multiplied again by the flow of the faucet, which was 2.2 gallons per minute (we
converted to 0.0367 gallons per second). This gives us an average daily consumption of 116.6
gallons per day (26.5 people x 8 hours x 1.5 multiplier x 2.2 gallons per minute x 10 seconds per
person x 60 seconds per minute).
To calculate the water savings potential, we went through these same calculations, except
we used 0.05 GPM as the new flow instead of 2.2 GPM. If 0.5 GPM aerators replaced the 2.2
GPM aerators, only an average of 26.5 gallons of water would be used in this bathroom per day.
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This gives a savings of 90.1 gallons per day. We multiplied this by 5 days per week, 10 weeks
per quarter, and 3.5 quarters per year. We used 3.5 quarters per year because we assumed that
bathrooms would be about half as busy during summer quarter compared to the regular school
year. This gives us a total of 15,767.5 gallons of water saved per year in Haines 136 alone.
To calculate the time for return on investment, we assumed water costs $4.932 per hundred cubic
feet (HCF). We converted this to gallons by using 1 HCF = 748 gallons. We multiplied this by
the amount of water saved (15,767.5 gallons per year) to get a savings of $109.73 per year in this
bathroom. The cost to install aerators is $9.50 for the aerator plus $18 to install each aerator.
There are six aerators in Haines 136, so it would cost $165 to replace all the 2.2 GPM aerators
with 0.05 GPM aerators. We divided cost of installment by annual savings to get 1.504 years as
our return on investment. To calculate the return on investment if our team receives funding to
buy aerators, which is very likely, we did the same calculation except excluded the $9.50 cost of
installment. This would give us a 0.9842 year return on investment.
For bathrooms we monitored that had nonaerated faucets, we had to manually calculate
flow. The Powell Library had the most nonaerated faucets, so we chose the male and female
bathrooms there to measure flow. We brought a pot with tick marks to the library and ran the
water for 10 seconds. We multiplied this volume of water by six to determine the flow per
minute. After calculating flow, we were able to complete the same calculations for water
consumption, water savings, and return on investment for Powell Library. We could use this
method to make calculations for any bathroom we monitored with nonaerated faucets.
The last component of our project was an educational outreach section. Our team wanted
to reach a large number of students and staff, so we decided to attend the Earth Day Fair. We
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originally wanted to give everyone who stopped at our table a shower timer so they could be
more aware of how much water they were wasting if they were still showering after the timer
stopped. However, the shower timers we ordered sold out before we received them (we ended up
using the $279.20 we received from The Green Initiative Fund for aerators instead). We
recommend ordering these types of things at least three weeks in advance, because two weeks
was not enough time for us. After realizing we would not be able to pass out shower timers, we
had to come up with a new plan. Our goal for educational outreach was to give people the
information they needed to make sustainable choices. We decided to focus on diet, because many
people have high water consumption diets and are not aware of the small changes that can make
a big difference. We created an interactive poster that tested people’s knowledge of how much
water was used to make different types of food. We also had a trivia game with question topics
about the drought in California and personal water consumption.

Results
Our team audited for faucet aerators in a total of 15 buildings’ bathrooms between Week
5 of Winter Quarter and Week 3 of Spring Quarter. These buildings were: Ackerman Student
Union, Boelter Hall, Bunche Hall, Dodd Hall, Geology Building, Haines Hall, Humanities
Building, Kerckhoff Hall, Math Sciences Building, Perloff Hall, Powell Library, Public Affairs
Building, Royce Hall, Slichter Hall, and Young Hall. We chose to audit these buildings because
they are both spread throughout the UCLA campus and are all heavily trafficked by students,
faculty, and staff. In total we came across 531 faucets that varied in size, shape, and color.
Seventyfive of the 531 faucets lacked aerators (14.12%), 198 faucets had 2.2 gpm aerators
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(37.29%), 65 faucets had 2.0 gpm aerators (12.24%), nine faucets had 1.5 gpm aerators (1.69%),
and 184 faucets had 0.5 gpm aerators (34.66%). After finishing our auditing we moved on to
monitoring and analyzing our data during Spring Quarter.

Our Team decided to monitor seven reasonably trafficked bathrooms in seven of the
buildings we had audited. We picked three bathrooms that had all 2.2 gpm aerators installed on
the faucets and four bathrooms that entirely lacked aerators in order to avoid complication in
doing our Return on Investment calculations. The three bathrooms with 2.2 gpm aerators we
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monitored were Haines 136 (Girls’ Bathroom), Humanities A85 (Boys’ Bathrooms), and
Kerckhoff 218 (Girls’ Bathroom). The four bathrooms that lacked aerators entirely were Powell
40B (Boys’ Bathroom), Powell 40C (Girls’ Bathroom), Kerckhoff 114 (Boys’ Bathroom), and
Math Science 5209 (Girls’ Bathroom).

Note: Blue circles indicate monitored and audited buildings while red circle indicate just audited
buildings.
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Discussion
Our Return on Investment times for the seven bathrooms we monitored ranged from 0.28
years in Math Sciences 5209 to 2.51 years in Powell 40B. It is the industry standard that any In
total our Return on Investment calculations indicated that at least 82,251.97 gallons of water
would be saved in these seven bathrooms, but this is quite a modest estimate. This would be
done by installing just 38 vandalproof 0.5 gpm aerators in these bathrooms. From our audits
there are 338 faucets that would costeffectively benefit from having a 0.5 gpm. That is to say,
we monitored only 11.24% of all the 338 faucets we believe should have 0.5 gpm aerators
installed and over 80,000 gallons would be saved; ideally aggregating to 100% of the 338 faucets
and 731,779 gallons of water could potentially be saved each year through the simple installation
of vandalproof 0.5 gpm aerators. Of course some of these bathrooms that we hope to have
vandalproof 0.5 gpm aerators installed in are quite lowly trafficked, i.e. Young 6089, Geology
6695, and Math Sciences 8319.
Our Return on Investment calculations for the four bathrooms we monitored in Kerckhoff
Hall and Powell Library are actually much greater than what they actually are. This is because in
our assumptions we wanted to maintain uniformity. However, Kerckhoff Hall and Powell
Library deviate from the norm because these are not classroom buildings; they function primarily
as a study space or a workplace.
Additionally, our ART team ran into some setbacks early on in during Winter Quarter.
We had a difficult time narrowing down the scope of our research. Oftentimes, starting is half the
battle. In our case, starting took half of the entire quarter. If we had started our action research
earlier, our team would have had more time for auditing. This would have increased our building
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sample size and further cemented the validity of our data; we are still confident in our data’s
relevance regardless. Additionally, due to time constraints we were not able to apply for TGIF
funding this school year in order to pay for the purchasing of 338 vandalproof 0.5 gpm aerators.
Fortunately, our leaders Amanda and Paul will be applying for that funding in the Fall of 2015.

Recommendations
Our team worked hard to audit sinks in as many buildings as possible. However, we were
not able to audit sinks in every building on campus. In the Fall of 2015, our team leaders,
Amanda and Paul will be applying for TGIF funding to purchase enough vandalproof 0.5 gpm
aerators to replace all 2.2 gpm and 2.0 gpm aerators and install aerators on nonaerated faucets
that were audited. We recommend that the next team finish auditing the sinks in the rest of the
buildings that we were not able to audit and then apply for funding to get all of the aerators
replaced. Overall, there are 338 faucets with either a 2.2 gpm aerator, a 2.0 gpm aerator, or no
aerator at all. Eventually, all of these should be replaced with vandalproof 0.5 gpm aerators.
Additionally, all the sinks at UCLA should probably have vandalproof 0.5 gpm aerators saving
not only water, but money. The next team could also check up on the sinks to make sure all of
the sinks are functioning properly and that all aerators were replaced. They could also measure
the flow of some of the sinks to make sure they are actually 0.5 gpm, ensuring quality control.
Another recommendation for the next team would be to analyze and research the water
use of automatic versus nonautomatic sinks. This could be done comparing the time people
wash their hands with the time the automatic sinks stay on. The analysis and return on
investment could be used to find out if it is worth replacing the sinks with one type or another. It
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would be important to find out if one type of sink conserved more water than the other type in
order to help continue conserving water in any way possible.
Along with that, toilets could also be audited. Some of the older toilets in older buildings
may need to be updated to lowflow toilets in order to conserve water. Our team had planned to
audit toilets at the beginning of Winter Quarter, however we decided to focus our project on
auditing sinks. After interviewing Matt O’Carroll and Jewel Snavely, two authors of UCSB’s
Water Action Plan, we found out that there is a device that would make auditing toilets possible.
The next team could research and acquire the device that can be used to measure the flow of the
toilets. Auditing toilets would help with understanding how much water can be conserved if the
toilets are replaced with low flow toilets.
Our stakeholders will continue to actively help us obtain the vandalproof 0.5 gpm
aerators and get them installed in the sinks we audited. We would recommend that our
stakeholders allocate funding for the installation of the 338 aerators by Facilities Management
employees. They will keep us updated on the implementation of the aerators.

Conclusion
Though UCLA has proven itself as an environmentally friendly campus, we believe that
there is still some room for improvement, in terms of its water usage. With our data, calculations,
and future goals proposed for the UCLA campus, we hope to push for a stronger effort to
minimize water usage in campus buildings.
In order to understand how to develop our 2014 Water Action Plan, we had to analyze the
UCLA water facilities system of the past and present in order to devise our Water Action Plan
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for the future. Our Water Action Plan was created to reduce water waste and usage, but
necessary funding, research, publicity, and calculations will be needed to achieve our ultimate
goals for the UCLA campus. Future water reduction goals will also require the help of students
and campus faculty as well as campuswide advocacy programs and projects. Through these
methods and guidelines, our team anticipates a greater reduction in water usage throughout the
UCLA campus.
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