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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 five-member 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 low-hanging 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 cost-benefit 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 non-aerated 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
mini-educational 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.



Our project has been a success in terms of teamwork and affecting change on campus, but there

1s 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 two-quarters.

A. Previous Action Research Teams
Since the creation of the Action Research Teams in 2008, there have been four previous
Water-focused teams. Many other teams have also detailed an impact of water-use 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



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 follow-up 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 over-consumption problem

that plagues California. Therefore, all of this background information convinced us to focus our



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 cost-benefit analyses of different aerators in buildings across campus.
Ultimately, we wanted to have the aerators replaced with lower gpms or add aerators to
non-aerated 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



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 re-audit 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 A-level. 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



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/non-aerated 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



had audited, with 456 total aerated and 75 total non-aerated 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 non-aerated 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 non-aerated 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



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 (9:50-4:05)
before people left campus for the day (26.5x8= 212). We multiplied 212 people by 1.5 to account
for all the users during non-passing 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 non-aerated faucets, we had to manually calculate
flow. The Powell Library had the most non-aerated 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 non-aerated 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.

Seventy-five 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.

Fifteen Building Faucet Audit at UCLA

Non-aerated: 75

Aerated: 420

m Aerated  m Non-aerated

Aerated Faucets at UCLLA

0.5 gpm: 144

N

2.0 gpm: 62

2.2 gpm: 205

.5 gpm: 9

m05gpm ml5gpm m2.0gpm W22 gpm

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).
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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 vandal-proof 0.5 gpm aerators in these bathrooms. From our audits
there are 338 faucets that would cost-effectively 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 vandal-proof 0.5 gpm aerators. Of course some of these bathrooms that we hope to have
vandal-proof 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

15



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 vandal-proof 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 vandal-proof 0.5 gpm
aerators to replace all 2.2 gpm and 2.0 gpm aerators and install aerators on non-aerated 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 vandal-proof 0.5 gpm aerators.
Additionally, all the sinks at UCLA should probably have vandal-proof 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 non-automatic 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 low-flow 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 vandal-proof 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 campus-wide 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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Poweill Library
Powell Library
Humanities Builc
Humanities Bullc
Humanities Builc
Humanities Builc
Humanities Builc
Humanities Builc
Humanities Builc
Humanities Builc
Geoiogy Bullding
Slichter Hal
Geology Bullding
Geology Building
Gesdlogy Builbding
Gedlogy Bulbding
Geclogy Bullding
Gaclogy Bulbding
Gediogy Bulbding
Geology Bullding
Slichter Hal
Slichter Hail
Gaclogy Bullding
Silichter Hall
Geclogy Bullding
Geclogy Bullding
Young Hall
Young Hall
Young Hall
Young Hall
Yourg Hall
Young Hall
Young Hall
Young Hall
Young Hall
Young Hall
Young Hall
Young Hall
Yourg Hall

Young Hall
Woung Hall
Yourg Hall
Young Hall
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arzb
B72a

I21a

333 American Stand: yes female
323 Armerican Standi 1is, 1 lsrt male
185 Masto yes female
Masco VES male
AB3 Masco yos fomale
ABS Masto yEs male
383 Masco yes famale
313 Moen yes male
285 Masco yes female
213 Masco yos male
6685 Moen yes Termate
5838 Chicago yes make
5664 Moen yes male
5658 Mosn yes female
4684 Mosn yos make
4620 Maosn yes fermnale
4683 Moan yes make
3680 Mosn yos Tarmale
3658 American Stand: yes femaile
3684 American Stand: yes malke
3842 SOFTFLO (Checi yes make
3842 SOFTFLO (Chec: yes femate
2680 Moen yos make
2638 locked
1680 Mosn yes make
1670 Mosn yEs Temale
6407 American Stand: yes make
G089 Amarican Swndi yes Tarmaky
5313 American Stand: 2 yes (0.5.2.2). 1 male
5308 American Stand: yes female
5407 Amarican Standi yes maks
5095 American Stand: yes female
4407 American Stand: yes malke

4095 American Stand: 1 yes, 1 broken & female
4311 American Stand: 2 yes, 2 broken : male
ADST American Standi 2 yes, 1 broken ¢ lemale
3311 American Stand: 1 yes, 3 broken : maie

J057 American Stand: yes femate
3407 American Standi yes make
3025 American Stand: yes famale
2407 American Stand: 2 yes. 1 s irickis male
2095 American Standi yes Tamale

2311 American Stand: 4 broken aarator male
2057 Amrican Standi 3 yes, 3 broken i fomale
1311 American Stand: 1 yes, 3 broken : maie
1057 American Stand: 2 yes, 1 handle ¢ female
1407 American Standi yes make
1085 American Stand 1 yes_ 1 tickiing female
BOBS Amarican Standi 1 yes, 1 no sarsl famale
BAO7 American Stand: 1 yes, 1 no agral make

Kihier yes 2 browen  female
Kohiesr no ik
214 Kohier yes, 1broken  female
220 Kohier yes Ml
351 | Kohier yes Tamale
Kohier yes make
138 Moen yos Tormale
Mosn yes, Z unmarked maie
0288 Mosn yos farmale
2429 Moen yes male
7758 Mo=n yes femaile
7269 Moen yos male
7423 Moen yes female
T754 Moen yes make
BAZI Moen yes Tarrale
6550 Mosn yes male
6269 Moen yos Mk
6754 Moen yes male
5754 Moan yes make
5423 Mosn yis Tormale
5258 Mosn yes make
5552 Mosn yos farmale
4553 Mosn yEs Tarmale
4271 Moen yes male
4754 Moen yos male
4423 Mosn yes famale
3754 Moen yes malke
3473 Moen yes Tarrale
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118 | Boslter Hall

"9 Bositer Hall

12 Boelter Hall

13 Boedter Hall

12 Bowlter Hall

123 Boslter Hall

13 Math Scisnces
125 Math Sciences
12 Math Sciences
127 Math Sciences
128 Math Sciences
12 Math Scisnces
1 Math Sciences
13 Math Sciences
1% Math Sciences
133 | Math Sciences
13 Math Scisnces
135 Math Soences
13  Math Sciences
157 Math Sciences
138 Math Sciences
13 Math Sciences
0 Math Scinces
1 Math Sciences
42 Math Sciences
3 Math Sciences
4 Kercknoff Hall
8 Kerckhofl Hall
18 Kerckhoff Hall
47 Kerckhofl Hal
W Kercknof! Hall
147 Kerckhoff Hall
180 Kerckhofl Hall
151 Kerckhoff Hall
152 Werckhofl Hall
183 Werckhofl Hall
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2. Bathroom Monitoring Data and Aerator Return on Investment Calculations
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4164
4184
4134

3454
3124
I2A

3259 Mosn yes imake
3557 Moen yes farrale
3269 Cricago yes imake
2553 Moen yes imake
1553 Moen yes Tarnale
1765 Moen yes maie
8319 Chicago yes male
8922 Cricago yes Mk
o922 Chicago yes make
7318 Chicago yes make
7205 Chicago yes male
7211 | Chicago yes maks
63T Chicago yis Tarnake
6823 Chicago yes malke
6209 Chicago yes farmale
6213 Chicago yes male
5208 Chicago yes imake
53T Cricigo yis Taraky
5822 Chicago yes male
5208 SOFTELO (Chici yes male
4211 Chicago yes male
3317 Chicago yes farmnale
3922 Chicago yos L]
2317 Chicago yes femaie
2972 SOFTFLO (Chici yes imake
134T Mosn yes Tarnale
Masco yes unisex
ol visble -] whisan
CRIFAUCD no unisex
SOFTFLO (Chict yes farnale
SOFTFLO (Chici no (broken)  female
SOFTFLO (Ches: yes make
SOFTFLO (Chei no ik
114 Moen no male
156 Chicago yes famale
158 not visibie no larnahe
3512 Deits (Mase) ne fernaile
3512 Moen yes farnale
3512 Moen no Temaie
3508C Moen yes imake
35080 Mosn na ik
1308 Moen yES male
A212 Deita yes male
1313 Moan (7) yos famabe
1313 Moen (7) no female
1313 Moen (?) yes femaie
1313 Masco ng famale
1313 not visibie yes femate
1313 Masco yos famale
1313 not visible no femaie
186 Moan 2 yeu, 1 broken & famale
280A Mogn yii Tamale
313 Moen yes famale
20% 4 Moan, 1 unma yes Mk
305 Moen yes male
387 Moen yes imake
1269 Moen 3 yes. 1 N0 adral mak
2289 Moen yes maie
3379 Moen yes ik
4328 Moen yes miale
5267 Moan yes imake
6530 Moan yos ik
6332 Moen yes male
6267 Moen yes make
Moen yes Tarnale
2283 Mo=n Wes famnale
2330 Moen yos Tarnale
3328 Moen yes femaile
4372 Mosn yes female
5229 Moen yes Tarnale
6231 Moen yes farmnale
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Math Sciences 5209 [Girls" Bathroom)

times audited users
5:50-10:05 18
11:50-12:05 27
1:50-2:05 21
3:50-4:05 25
low estimate daily users 273
gallons saved daily If converted from 2.2 to 0.5 gom aerators: 105.2188
gallons saved quarterly 5,260.94
gallons saved yearly 1841328
LADWP Tier 1 Commaercial Rate - May, 2015 S4.932/HCF
Note: 1 HCF = 748 gallons bY55358/gal
Maney saved by all 4 aerators annually 1281446
saved by 1 aerator 107231
Cost of 1 aerator {59.5 for vandal proof] and installation [$18) 275
Return on Investment per aerator funding at all (years) 0LA25203

Return on Investment per aerator if free aerator through TGIF funding but not free installation  0.280933

Haines 136 [Girls" Bathroom}

known: six 2.2 gpm aerators

times audited users
5:50-10:05 7
11:50-12:05 5
1:50-2:05 bl
3:50-4:05 24
low estimate daily users iig
gallons saved daily If converted from 2.2 to 0.5 gom aerators: 501
gallons saved quarterly 4,505.00
gallons saved yearly 15,767.50
LADWP Tier 1 Commercial Rate - May, 2015 54.932HCF
Note: 1 HCF = 748 gallons 50.006959358/gal
Money saved by all & aerators annually 1089.7316773
zaved by 1 aerator 15.28861288
Cost of 1 aerater ($5.5 for vandal proof} and installation ($18) 75
Return on Investment per aerator funding at all (years) 1.503667853
Return on Investment per aerator if free aerator through TGIF funding but not free installation 0984218985

known: two non-aerators estimated at 28125 gom  assumptions:

™

passing periods [x:50-x:05) are peak times. N

10 second hand washing period applied based on data collected from previous ART Water project.

These 4 peak times are averaged per hour, multiplied by 8 for 8 hours, and multipled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily usa.

Mon-Fri are busiest days

10 busy weaks. Finals week is negligible for most bathrooms that are in class buildings.

Al of summer is half of a guarter's use

3 quarters + summer = approx 3.5 quarters use

LADWP water rate: | https://www.ladwp.com/ladwp/faces/wcnav_externalld/a-fr-schedul-c-comme-ind-gov?_adf.ctrl-statasyt5

assumptions:

LADWP water rate:

passing periods (x:50-x:05) are peak timas.

10 sacond hand washing period applied based on data collected from previous ART Water praject.

These 4 peak times are averaged per hour, multiplied by 8 for 8 hours, and multipled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily use.
Mon-Fri are busiest days

10 busy weeks. Finals week is negligible for most bathrooms that are in class bu
All of summer is half of a quarter's use

3 quarters + summer = approx 3.5 guarters use

https:/wanw ladwp com/fladwp/faces/wcnav_externalld/a-fr-schedul-c-comme-ind-gov?_adf.ctrl-statasyts



Powell 40C [Girls” Bathroom}

times audited

$:50-10:05

11:50-12:05

1:50-2:05

3:50-4:05

low estimate daily users

gallons saved daily If converted from 3.33 to 0.5 gom aerators:
gallons saved quarterly

gallons saved yearly

LADWP Tier 1 Commercial Rate - May, 2015
Mote: 1 HCF = 748 gallons

Money saved by all 4 aerators annually
zaved by 1 aerator

Cost of 1 asrator {59.5 for vandal proof} and installation ($18)

Return on Investment per asrator funding at all (years)

Return on Investment per aerator if free asrator through TGIF funding but not free installation

Kerckhoff 114 {Boys' Bathroom]

times audited
5:50-10:05

11:50-12:05

1:50-2:05

3:50-4:05

low estimate daily users

gallons saved daily If converted from 2.2 to 0.5 gpm aerators:

gallons saved quarterly

gallons saved yearly

LADWP Tier 1 Commercial Rate - May, 2015
Mote: 1 HCF = T48 gallons

Money saved by all 4 serators annually
saved by 1 aerator

Cost of 1 aerator [$8.5 for vandal proof} and installation |518)

Return on Investment per aerator funding at all [years)
Return on Investment per aerator if free aerator through TGIF funding but not free installation

known:seven non-zerated estimated at 3.33 gom  assumptions:

USErs
10
24

7
9
150

10.75

3,537.50

12,381.25

54.532/HCF
50.006555358/gal

86.16555124
1230936446

275

2.234071473
L.462301328

known: three non-aerators estimated at 1.725 gpm

users
11
16

&

hili]
135

17.5625

137813

4,823.44

S4.832/HCF
S0.006955358/gal

3356802835
1118934278

27.5

2.457695732
160867357

LADWP water rate:

assumptions:

<

passing periods [x:50-x:05) are peak timas. N

10 second hand washing period applied based on data collected from previcus ART Water project.

These 4 peak times are averaged per hour, multiplied by 8 for & hours, and multipled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily use.
Mon-Fri are busiest days

10 busy weeks. Finals week is negligible for most bathrooms that are in class bui
All of summer is half of a guarter's use

3 guarters + summer = approx 3.5 guarters use

https:/fwww ladwp.com/ladwp/faces/wcnav_externalld/a-fr-schedul-c-comm-ind-gov?_adf.ctrl-statesyts

paszzing periods (x:50-2:05) are peak times.

10 second hand washing period applied based on data collected from previous ART Water praject.

These 4 peak times are averaged per hour, multiplied by 8 for & hours, and multizled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily use.
Mon-Fri are busiest days

10 busy weeks. Finals week is negligible for mast bathrooms that are in class b
All of summer is half of a guarter's use

3 quarters + summer = approx 3.5 quarters use

LADWP water rate: | httpss//www.ladwp.com/ladwp/faces/wcnav_externalld/a-fr-schedul-c-comme-ind-gov?_adf.ctrl-statesyt5:



Kerckhoff 218 |Girls' Bathroom)

times audited UsErs
5:50-10:05 3z
11:50-12:05 42
1:50-2:05 38
3:50-4:05 1B
low estimate daily users 350
gallons saved daily If converted from 2.2 to 0.5 gom aerators: 110.5
gallons saved gquarterly 5,525.00
gallons saved yearky 1%,337.50
LADWF Tier 1 Commercial Rate - May, 2015 54.932/HCF
Mote: 1 HCF = 748 gallons 50.0065955358/gal
Money saved by all 4 aerators annually 134.5765853
saved by 1 aerator 44, 85886178
Cost of 1 aerator (59.5 for vandal proof} and installation (518) 275
Return on Investment per aerator funding at all [years) 0.613033833
Return on Investment per aerator if free aerator through TGIF funding but not free installation 0.401258509
Powell 408 [Boys' Bathroom) known: six non-aerated estimated at 1.97 gpm
times audited users
$:50-10:05 B
11:50-12:05 E]

1:50-2:05 10

3:50-4:05 21

low estimate daily users 144

gallons saved daily If converted from 3.33 to 0.5 gom aerators: 35.28

gallons saved quarterly 1,764.00

gallons saved yearly 6,174.00

LADWP Tier 1 Commercial Rate - May, 2015 51.932/HCF

Mote: 1 HCF = 748 gallons 50006955358/ Fal

Muoney saved by all 4 aerators annually AL.96T07825

saved by 1 aerator 7.1611749382

Cost of 1 aerator [59.5 for vandal proof) and installation (518) 275

Return on Investment per aerator funding at all [years) 3.840149581

Return on Investment per aerator if free aerator through TGIF funding but not free installation 2.513552453

known: three 2.2 gom aerators

Yo}
N

assumptions: passing periods [x:50-x:05) are peak times.
10 second hand washing period applied based on data collected from previous ART Water project.
These 4 peak times are averaged per hour, multiplied by 8 for & hours, and multizled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily use.
Muon-Fri are busiest days
10 busy weeks. Finals week is negligible for most bathrooms that are in class bui
All of summer is half of a quarter's use
3 guarters + summer = approx 3.5 quarters use

https:/fwwww.ladwp.com/ladwp/faces/wenav_externalld/a-fr-schedul-c-comm-ind-gov?_adf.ctrl-statesyts

assumptions: passing periods [x:50-x:05) are peak times.
10 second hand washing period applied based on data collected from previous ART Water project.
These 4 peak times are averaged per hour, multiplied by 8 for & hours, and multipled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily usa.
Mon-Fri are busiest days
10 busy weeks. Finals week is negligible for most bathrooms that are in class b
All of summer is half of a guarter's use
3 gquarters + summer = approx 3.5 quarters use

LADWP water rate: | https://www.ladwp.com/ladwp/faces/wcnav_externalld/a-fr-schedul-c-comm-ind-gov?_adf.ctrl-statesyts



Humanites ABS {Boys' Bathroom)

times audited

$:50-10:05

11:50-12:05

1:50-2:05

3:50-4:05

low estimate daily users

gallons saved daily If converted from 2.2 to 0.5 gpm aerators:
gallons saved quarterly

gallons saved yearly

LADWP Tier 1 Commercial Rate - May, 2015
Note: 1 HOF = 748 gallons

Money saved by all 4 aerators annually
saved by 1 aerator

Cost of 1 aerator ($9.5 for vandal proof] and installation (518)

Return on Investment per aerator funding at all (years)
Return on Investment per asrator if free aerator through TGIF funding but not free installation

known: four 2.2 gom aerators

users
5
3
2
&
108
0.6

1,530.00

5.355.00

$.932/HCF
50006855358/ gal

3726736205
5316840523

275

2951644383
1931985415

assumptions:

LADWP water rate:

26

passing periods [x:50-3:05) are peak times.

10 second hand washing period applied based on data collected from previous ART Water praject.

These 4 peak times are averaged per hour, mul ed by 8 for 8 hours, and multipled by 1.5 to encompass
Multiplying total users observed gives a conservative estimate of daily use.
Muon-Fri are busiest days

10 busy weeks. Finals weak is negligible for most bathrooms that are in class bul
Al of summer is half of a guarter's use

3 quarters + summer = approx 3.5 guarters use

https:/wew . ladwp.com/ladwp/faces/wenav_externalld/a-fr-schedul-c-comme-ind-gov?_adf.ctrl-statesyts



