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ABSTRACT 

 

Santa Cruz County, like other parts of California, has received much less rainfall than 

normal for multiple years. The Energy Department manages an internal submetering system to 

trend energy use in greater detail than the main campus meters used to bill UCSC as a whole. 

This submetering system helps track water usage of registered meters on campus, and with the 

proper surveillance of these four-hundred and twenty three meters, the Physical Plant can help 

our campus use water more efficiently. For groups of buildings, or at the building level, the 

Energy Management team uses monthly sub-meter readings to create utility bills for auxiliary 

organizations and to inform and direct energy efficiency efforts campus wide. Student interns 

(energy efficiency analyst interns) aid in much of the metering process, from data collection to 

meter troubleshooting and retrofits. The students we work with make the tremendous amount of 

work required to collect, review, and report on this data manageable, and in return they gain 

professional skills and knowledge about energy management. During an entire academic school 

year, I was trained on how to navigate and analyze data on Beacon, explored leak detection, 

constructed a list of facility managers to contact, began setting up meetings and ended with 

constructing a module for future Beacon users. As an intern to the Physical Plant, I managed to 

reach out to over twenty facility managers to educate them about the Beacon software. In 

wrapping up the internship, I created a module for future Beacon users. 
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INTRODUCTION 

 

Most of California is experiencing "extreme to exceptional drought," and the crisis 

continues. Even though we had a relatively successful Winter 2017 this year, a little bit of rain 

won't help. NOAA scientists say it could take several years of average or above-average rainfall 

before California's water supply can return to anything close to normal. Global warming has 

caused excessive heat that may have worsened the drought's effects, but it isn't necessarily to 

blame for the lack of rain. It's true that recent years have yielded much less rain and snow than 

previous times in history, the NOAA report explains, but that's just a result of "natural variance" 

and not necessarily because of man-made pollution. A half-decade of torrential rains might bail 

California out of its crisis, but the larger West's problems are more structural and systemic. 

Mismanagement of the water supply has left the West more vulnerable to both short and long- 

term changes in climate. 

The SCWD system relies on rainfall, surface runoff, and groundwater infiltration 

occurring within watersheds located in Santa Cruz County. Twenty years ago, campus used a 

total of 170 million gallons of water [1]. Despite the fact that UCSC's student population 

increased by almost 7,000 in the two decades that followed, campus water use in the 2012-13 

year totaled 178 million gallons [1]. "Through an investment in water-saving projects, ongoing 

education efforts, and the value that our students themselves have placed on sustainability, we've 

continued to bring down our per-capita water use," says Lacey Raak, who serves as UCSC's 

sustainability director [1]. With UCSC being a large campus, resources need to be used 

efficiently. Water is a necessity to life and how this campus uses water is important. Beacon 

AMA is a software that allows us to keep a track of water meters on campus in the hopes of 

http://www.latimes.com/science/la-me-g-california-drought-map-htmlstory.html
http://www.nytimes.com/2015/04/02/science/california-drought-is-worsened-by-global-warming-scientists-say.html
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conserving water. Not only can we keep tabs on the mechanics of water meters, but we can also 

track water consumption and manage leaks. This software is juvenile, i.e no other campus or 

organization has used a software like Beacon. My responsibilities as a Provost Sustainability 

Intern to the Physical Plant was to understand Beacon enough to be able to present individual 

workshops to facility managers This is simply due to the previous point made that climate 

change is not the only factor that water is a scarce resource, but it is also the lack of efficient 

water management. 

The Beacon Advanced Metering Analytics (AMA) cloud-based software suite offers a 

wide choice of managed, traditional fixed network, mobile, and consumer engagement solutions 

to meet your meter reading and reporting needs. The Beacon AMA solution utilizes our proven 

ORION family of endpoints to capture interval meter reading data through cellular, fixed 

network, or mobile communication technologies. Integrated EyeOnWater consumer engagement 

tools provide utility customers with access to their consumption data, allowing them to view 

their usage activity and gain a greater understanding and control of the water they consume. A 

leaky faucet that drips at the rate of one drip per second can waste more than 3,000 gallons per 

year [2]. Before installing this software, the facility managers had no efficient way of knowing 

there was a leak in their building. Beacon alerts building managers if a leak has been detected on 

a meter that is under their account. Once identified, measures will be taken to fix that leak. This 

allows us not only to conserve water and use it efficiently, but opens a door for other universities 

to use a tool like this and join a cause that has been proved to be successful on this campus. 

Regular monitoring of all campus water meters and communication of data to water users in 

order to adjust water usage practices is crucial to managing water efficiently. 
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California was in a serious water crisis [3]. The matter has received extensive media 

coverage and has become the focus of many in the academic arena. But despite the ubiquity of 

information, there remains a substantial discrepancy between what we know and how we’ve 

responded. Although UCSC has been implementing measures such as drip irrigation to conserve 

water, as drought conditions persist, it is of immediate importance that UCSC adopt the 

technological and cultural mechanisms necessary to conserve water, and safeguard the university 

against future periods of low rainfall. By taking additional steps to conserve water and educate 

users, UCSC can help alleviate the stress on the state water system and act as a model for other 

universities and institutions facing similar problems. 
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PROJECT DESCRIPTION 

 

 

The most important goal of this project is to educate the UCSC community about the 

software that essentially helps facility managers manage their water consumption more 

efficiently. My responsibility was to study the software and become comfortable enough to 

present workshops to facility managers and in time, also create online modules of Beacon so 

facility managers can learn it on their own time. This internship is supposed to set a precedent for 

other universities to take the next step in managing their water consumption more efficiently. 

However, like every other sustainability issue, it's difficult to get people to join the cause, let 

alone care enough. It was not easy getting people to participate. If anything, this project helped 

me learn on how to connect with people from different backgrounds and perspectives, only to 

bring them together and stand together on this issue. 

During Fall Quarter 2016, my supervisor, Erik Erikson, began training me. I learned how 

to navigate Beacon, and how to analyze the data, which meters on campus reads. When I was 

comfortable with Beacon, I proceeded to understanding leak detection during Winter Quarter 

2017. During this quarter, I compiled data for over twenty five meters on campus and set its leak 

parameters. My mentor aimed to assemble a list of facility managers to contact for a Beacon 

account. When Spring Quarter 2017 arrived, I began contacting facility managers. It was during 

Spring 2017 when I faced the real challenge. I contacted over one hundred facility managers; 

however, not only was the list assembled was a bit outdated, but only 20 got back to me. Half the 

managers who replied said they were not interested. It was a challenge that I had to overcome. 

How do I let them know the importance of getting them to be part of the cause without being too 
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insistent? What other methods, other than email, should I implement? How can I help people 

realize it's an important issue that surprisingly requires little attention or work? The facility 

managers only need to bother with the software when an alert pops up in the system detecting a 

leak on a meter they chose to manage. I made it my goal to make that clear to the building 

managers I met with. 

It was a challenge getting building managers on board. Realizing how difficult it was to 

schedule meetings, I thought of another way to efficiently get the message across. I realized 

meetings were not necessary if I had a video or a module, which would consist of a step-by-step 

solution to navigating Beacon as well as setting up a leak detection alert on an account, that I can 

just send to building managers and they can register themselves and understand Beacon on their 

own time and pace. With this idea, I constructed several drafts of a module. The final and 

approved draft of the module is attached in the appendix section. This document will be sent to 

building managers across campus. 
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PROJECT TIMELINE 

 

Below is a more detailed outline of my goals each quarter: 

Fall 2016 

Goals: 

 

 Learn how to navigate Beacon 

 

 Research meters across campus i.e. normal usage profiles 

Accomplished 

 Learned how to navigate around Beacon 

 

 Learned how to analyze meter data 

Winter 2017 

Goals: 

 

 Understand Leak detection 

 

 Create list of registered meters and set a leak parameter (40 meters) 

 

 Make list of potential building managers to contact (have a list of 40) 

Accomplished 

 Understood Leak Detection 

 

 Created excel sheet that consisted of leak parameters of meters registered on campus 

 

 Mentor created list of potential managers to contact 

Spring 2017 

Goals: 

 

 Create draft emails for building coordinators 

 

 Send emails to 10 building coordinators/week 
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 Create presentation drafts to present to potential users 

 

 Make 3 meetings/week with building coordinators 

 

 Create a small module for potential Beacon users 

 

 Create three drafts before the final one 

Accomplished: 

 Created a draft email that was approved to send out 

 

 Emailed over 100 building managers over the course of 3 weeks 

 

 Mastered presentation script 

 

 Created 3 drafts of the Beacon module 

 

 Final draft of the module created 

 

 

 

 

 

PROJECT STAKEHOLDERS, STUDENT & MENTOR ROLES 

 

The Energy Management division of Physical Plant aims to help UCSC operate as 

efficiently as possible. The main functions served by the department include internal utility 

management, energy efficiency projects, and reporting on campus energy use. My mentor, Erik 

Erikson, guided me throughout my entire internship. He was responsible for training me, creating 

the leak parameter calculator, and creating the list of building managers, i.e. our project 

stakeholders, who can be potential Beacon users. Patrick Testoni is the energy manager, who 

helped my mentor create the leak detector calculator. Sarah Gilchrist, the Energy Analyst, helped 

my mentor with the logistics of meters. She has a couple of interns working on the actual 

software. However, my mentor, Erik Erikson, was the only person actively involved in my 

project and progress. My responsibility as an intern, was to understand Beacon, leak detection, 
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and to contact facility coordinators and set meetings to get them to be a registered Beacon user. 

On a larger scale, I have an important role in the sustainability vision on campus. As a Provost 

Sustainability Intern, funded by the Sustainability Office, it's my responsibility to spread the 

knowledge of a software that will help our campus use water efficiently. With this vision in 

mind, I began to contact building coordinators via email, and phone. The managers who did not 

reply to my emails, received a follow-up call. Those whom I left a voicemail to, I visited their 

offices to try to schedule a meeting. 
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MEASURABLE RESULTS 

 

I was able tackle most if not all goals for my internship. Every quarter, I would list my 

goals and how I would accomplish them. In order to test my knowledge of Beacon, I conducted 

several mock presentations with friends. During Winter Quarter, I began learning leak detection. 

My mentor decided to test my knowledge and assigned me to fill a spreadsheet with meter 

information as well as a leak parameter. That spreadsheet consists of over fifty meters. While my 

mentor began assembling the list of managers with the help of his supervisor, Patrick Testoni, I 

focused on Leak Detection and drafting an email to send. Every week, I began listing my goals 

i.e. how many people I would contact, and I would try to meet that quota. For example, on the 

second week of Spring Quarter 2017, I decided by the end of the week, I would have contact 

forty managers. By the end of the week, I was able to contact over fifty. I spent hours, emailing, 

calling and visiting offices of those who did not respond. In the end, we were able to register ten 

UCSC staff in Beacon. Out of all my responsibilities as an intern to the Power Plant, outreach 

turned out to be the most difficult to implement successfully. Before becoming an intern, 

outreach was one of the things I thought was simple and enjoyable. This internship not only 

helped me develop professionally, but I grew more mature and aware of my surroundings. As 

mentioned before, it is difficult to get people interested into something that does not affect them 

directly. 

A fundamental strategy in sustainable water management is to integrate water 

management goals into physical, social and economic planning. During this internship, I found 

proximity matters i.e. people care about issues close to their daily lives. Social and 

environmental sustainability are among the lower priority issues, especially when they are 
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framed as global rather than local- again, not another direct contact for people to relate. Climate 

change is the perfect example because people care about local heat waves more than the fate of 

polar bears in the Arctic. Unfortunately, that is how the public functions. What is even more 

unfortunate is that the public is not aware how much climate change has already affected our 

daily lives. Because we live in a first world country, we are born with privileges, i.e taking long 

showers, having clean water to drink, wasting food instead of composting. All of which clouds 

our minds to actually realize the issue/effects of climate change. 

We all understand that water demand, and utility revenues, are highly variable. By 

improving demand management through Beacon’s proven customer engagement platform, water 

utilities are able to reduce consumption and improve the visibility of future demand and 

revenues. Conservation of water is an important aspect of long-term campus sustainability 

efforts. This internship is part of the campus making significant efforts to respond to the current 

water shortage crisis. If proper technological advancements are allowed to expand starting on 

campus, then there will be a hope in water management after all. If we can successfully 

implement Beacon here, it will reach to other UC’s and hopefully water management software 

can be implemented nationwide. Badger Meter helps you measure what matters today, protecting 

precious resources for tomorrow’s generation. It can assist planners in achieving more efficient 

water use, and lower costs to serve customers through proactive engagement solutions and 

automated communications. 
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APPENDIX 
 

 

Figure 1. This is the landing page of Beacon. Because of mobile connections, the meter is able to 

detect any leaks and notify us as soon as we go to the landing page. 

mailto:pio@ucsc.edu
http://www.ucsc.edu/conserving-water/long-term-planning.html
http://www.ucsc.edu/conserving-water/long-term-planning.html
http://www.ucsc.edu/conserving-water/long-term-planning.html
https://www.epa.gov/watersense/fix-leak-week
http://news.nationalgeographic.com/2015/04/150406-california-drought-snowpack-map-water-science/
http://news.nationalgeographic.com/2015/04/150406-california-drought-snowpack-map-water-science/
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Figure 2. This image is an overlay of the campus. Taken from Google Maps, this gives us a view 

of the campus as well as where the meters are located. You can easily choose a meter to analyze. 
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BEACON VIDEO/MODULE DRAFT 

 

Despite how innovative California is, data management regarding water has missed out 

on this trend. This is largely because water is still delivered the same as it was a century ago – by 

pumps, valves and canals that are simple mechanical devices, untethered to information 

networks. Thus it is simply not possible in many situations to even collect data on water 

management, not to mention analyze it in any meaningful way. Water scarcity makes tracking 

every drop more important than ever. As a result, there is an unavoidable need in the industry for 

good data on system condition and water management to track leaks and plan large-scale 

infrastructure upgrades. 

 

 

Although we had a wet winter this year, we need to remain cautious about how much 

water we use. Through cellular, fixed network, or mobile communication technologies, utility 

customers can access their consumption data, allowing them to view their usage activity and gain 

a greater understanding and control of the water they consume and has a leak detection feature 

which helps prevent water waste. Beacon is extremely user friendly, and only requires your 

attention when there is a problem. 
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LET’S GET STARTED! 

 

1. Navigating your meter 

There are two ways to find your meter: The navigation tree and search bar. 

 

Navigation tree: on the left side of the search bar, you can see the four different tabs. If you click 

on “Monitor”, the image below is what you should see. Under “Location Name” all meters 

registered on campus (424) should appear by building name (alphabetically). 
 

 

Search bar: If you know your meter ID, you can search for it. Meter ID’s begin with either a “W” 

(domestic water meter), or an “I”(irrigation meter). 
 

 
 

If you do not know your meter ID, you can simply type in the building name. Use fewer words to 

get more results. For example, type ‘Social’ instead of ‘Social Sciences’ 
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When performing a new search, make sure you have clicked, click “clear”, which clears the 

current meter search 
 

Go back to the navigation bar, and type in “Social Sciences” so we can get started! 
 

 

Go to the ‘At a Glance’ page 

In order to quickly find your meters, drag the ‘favorites’ box to the top. Once you find and set 

your favorites, you will easily find them here on your homepage. 

 

 

 

Meter Information 

 If you scroll down after searching “Social Sciences”, you will come across “Cards” 

section 

 Cards will tell you all the information you need to know-Account ID , Account/Meter 

Name, Address 

 The plus icon will give you more information regarding the meter 

 The green arrow pointing down indicates the water usage from the previous week to the 

current week decreased; the red arrow indicates the opposite 

 On top of the arrow sign in each meter info card, there is a star sign 
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 Clicking on the star sign will enable that meter to appear on your homepage, favorites 

section, that way, you don’t even have to use the navigation bar to look for your meter 
 

 

 The search for ‘Social Sciences has returned several meters, but we want to focus on a 

single meter, W92001. In order to do that, you must click “More” option in the W92001 

 The “More” option has a dropdown menu, click on “Hide Other meters” 

 Once we hide other meters, all the colors on the graph will disappear to focus on one 

meter only 






Navigating your meter 

One neat thing about Beacon is that you can physically view where your meter is by clicking the 

earth icon 
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Click back to the graph icon on the left of the earth icon 

Clicking on the calendar icon enables you to look back to any hour of the year 
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You can click on “Today” to see the most recent reading 

The arrows on each side of “Today” enables you to sift through each day of the month 

You can take a look at your data by the year, month, day and hour 

The x-axis will change according to time range selected 

Cubic Feet are the default units for the y axis; however, it can be changed to the gallons if you 

prefer 

In order to change the units on the y-axis, click on “More options”; choose the units you are most 

comfortable with 
 

 

Pay attention to the volume of water displayed as you change from month to day to hour, as the 

graphs look the same, but the volume on the y-axis changes 
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6) How to analyze your meter’s data to set up the leak alert 

 Step 1- What type of meter are we dealing with? 

 There are 2 types of important meters you should know about: domestic water 

meters (W), and irrigation meters (I) 

Domestic Water Meter (W) Irrigation Meter (I) 

Meter ID begins with a ‘W’ Meter ID begins with an ‘I’ 

Water usage depends on occupancy, i.e, you 

should expect water usage to be high during 

the day and low to negligible usage during the 

night 

Water usage depends on season and climate 

i.e you should expect higher usage of the 

irrigation meter during dry months and low to 

negligible usage during wet months 

Usually intermittent (a break where there is 

absolutely no usage with the 24 hour window) 

intermittent i.e wet months where the 

irrigation meter is not used 

Can be continuous depending on the building 

type (continuous flow within the 24 hour 

period) 

irrigation never runs for 24hr 

 

 Knowing this, we conclude W92001 is a domestic water meter 
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- Step 2- What is a normal profile for my meter? 

A. Choose any month in the year of your choice 

a. Look through all the days of the month 

b. Note differences between weekdays and weekends (remember this meter 

is a domestic water meter, so its occupancy dependent) 

c. The questions you should be asking yourself 

i. Considering this building’s use type, should I expect there to be flow, 

for this building specifically, during the night? 

ii. Is this intermittent flow or continuous flow meter? 

B. The answers will help us to set up the leak alert on your account 

 

If we look at our test case: 

 W92001 is a domestic water meter 

 Because its occupancy dependent, we know that during the academic year, there is a lot 

more usage. More specifically, during the day where people work, we should see water 

usage. 

 However, this is not a residential building, i.e., at 2am, no one should be using the 

bathroom. So we should expect little to no usage from 12-7am. 

 Knowing your building, what events go on or if it has classrooms/labs is important. It 

will help analyze your data 

 Below is an image of our test meter, and as you can see, little to no usage during the 

night/early morning 

 However, this is Social Sciences 1, and there is a lab which holds class till 10pm, so if 

there is usage during the night, it's because of that 

 A normal usage profile has been drawn 
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We now know the type of meter and what normal consumption for this building looks like, lets 

set up the leak alert! 

 

 

 

7) Set up your leak Alert 

 To set up your alert, just go to the meter info card and click on “Set Alert”, or in this 

case, “Edit Alert” since an alert has already been set for this specific meter 

 
 

 Set the flow type, and click the arrow sign on the bottom right to proceed 
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 If hourly consumption exceeds x flow, alert me please 
 When analyzing your meter data, you will understand where to place your parameter 

 Since we are dealing with Social Sciences 1, a domestic water meter that has intermittent 

flow, we know that within the 24-hour period, there won’t be flow that will exceed 

1g/hour 
 

 

 Click on the arrow and proceed to adding your email so you can be notified 

 You must place your email and click on the add sign 

 Once you add your email, it’ll appear in the box below 

 “Want to get alerts delivered as text messages directly on your phone?”, just hover your 

cursor on the “i” icon, and add your phone as you would your email 

 You can choose the frequency of alerts 

 Do you want an alert every day, every 2 days, once a week, or once a month when the 

software detects a leak for your meter? 

 Click to proceed 
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 The image below is just a summary of your alert 
 Make sure the status of your leak alert is active 

 Hover over the “i” near “Notifications” and you should see this message 

 

Start 

Issued when the continuous flow is first noticed to be outside your threshold(s). 

Reminder [Optional, may be repeated] 

Issued if the continuous flow continues to be outside your threshold(s). 

Stop 

Issued when the continuous flow is back within your threshold(s). 
 

 If the software detects a leak, you will receive a start email, a reminder if it has not been 

dealt with, and a stop email if it has been solved 

 Remember to click on save, bottom right corner 
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 Once you saved the alert, a small message should pop up on the bottom right corner, 

saying “Alert set successfully”, if not, just exit out of the alert window, refresh your page 

and scroll down to the meter info card associated with the meter 

 In the meter info card, there should be a button that says, “Edit Alert” 
 

 

Congrats! You just set an alert! 

 

But what will you do if you get an alert? 

 

8) File a WO with the WO desk. http://physicalplant.ucsc.edu/request-services/request- 

workorder.html 

Think about building water uses and the potential areas that there could be a leak. Investigate 

those areas. If you find the leak, include the information with your WO. 

 

Thank you for being part of the cause!! 

http://physicalplant.ucsc.edu/request-services/request-workorder.html
http://physicalplant.ucsc.edu/request-services/request-workorder.html
http://physicalplant.ucsc.edu/request-services/request-workorder.html

