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• 2.1 million customers in 4 counties
• Projected 5-year Capital Program

– ~$3 Billion
• ~7,900 miles of water pipelines
• 2 major water plants
• 73 pump stations
• 191 wells
• 117 storage tanks
• 59 pressure zones

One of Nation’s Largest Municipally Owned Utilities

SAWS Infrastructure by the Numbers
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• SAWS has been working on this challenge for many years
• Increased water loss brought on by drought
• Refocus and centralizing the Non-Revenue Water Program
• Organizational support

Water Loss

History

Presenter Notes
Presentation Notes
Good morning/afternoon Everyone – and thank you All for taking the time out of your day to join us for our presentation on the initiation of SAWS Non-Revenue Water Program.  Before we start a little history on our water loss.  We have been working on controlling our water loss for the past 15 years.. Around 2019, the San Antonio Region began to go into the current drought we are in.  In 2022, and 2023 SAWS experienced an increase in water loss brought on by this drought. This spike in water loss refocused our efforts and centralized our Non-Revenue water program with the development of a dedicated Program Team to coordinate efforts across SAWS.  We are fortunate to have the full support of the Organization from the Board all the way down to the Staff level.
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What is Non-Revenue Water (NRW)?
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Presenter Notes
Presentation Notes
So what is Non-Revenue Water. For those that are not familiar with all the components It is the Water Supplied or the system input volume – this is the total volume that is going into our distribution system.  Within that there is Authorized consumption which includes the water that is metered and billed to the customer and authorized use of water that falls into the unbilled consumption category (some examples include fire hydrant flushing, sewer line cleaning, fire fighting).  

The difference between the water supplied and the Authorized consumption is our water loss.  Water loss is broken into Apparent losses (customer meter inaccuracy and theft) and Real Losses water that leaks out into our distribution system.  The components of Non-Revenue Water are all the water that is used and not billed, not accurately measured, and lost in our distribution system.  
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Presenter Notes
Presentation Notes
In the midst of our current drought, in 2023, we had some of our highest number of main break totals and subsequently our largest amount of water loss.  In that year we had over 21 billion gallons of loss which was significantly higher than our prior year averages.  This led SAWS to refocusing efforts and developing and implementing a Non-Revenue Water Program. I would like to point out here that water loss is not only a local challenge, it is a challenge that many utilities across the United States and abroad face.
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Apparent and Real Water Loss
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Presenter Notes
Presentation Notes
On the bottom of this slide is the rainfall amounts over the past 10 years.  The Blue line at the top is our production amount by year and the green line is our Authorized Consumption.  The delta in between is our water loss.  You can see that there was a large increase in 2022 and 2023, highly influenced by the  drought.  In 2024 you start to see the initial impacts of the interventions to reduce water loss at SAWS. We are happy to report as we continue to analyze our current system input and consumption values through a 12-month rolling average we continue to see our numbers decrease.  
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Weather / Geology

Water Loss
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Presenter Notes
Presentation Notes
So I have mentioned drought a few times already in this presentation. But geology also plays a role in main breaks and water loss, we have a significant amount of expansive soils within a large portion of our distribution system.  And as the soils dry up we see our main breaks spike.

Here is real example of the impact that Weather and Geology have on main breaks at SAWS.  The blue on the chart is the main breaks by month for 2024 the red is the max number of main breaks by month that occured during 2019-2023. In 2024 we had a decent summer with rainfall in the early months.  In September of 2024 into October San Antonio had over 53 days without rain.  Our main breaks in October of 2024 doubled the amount of main breaks that occurred in June of that same year.  With every main break there is an increase in water loss.   
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• Weather
• Geology
• System Size
• Growth
• Pressure/Elevation
• Budgets
• Pipe Material
• Workforce
• 3rd Party Line Strikes

Challenges 

Water Loss

Presenter Notes
Presentation Notes
-Every utility has different challenges when it comes to water loss.  One of our biggest challenges is the shear size of our system we have over 100 metered input points bringing water to our system and over almost 8,000 miles of mains! We also are growing at a rapid rate in San Antonio. We are seeing an increase of over 1,000 service connections added to our system on a month to month basis.  This makes it challenging to have eyes on the whole system and identify the major zones of water loss. 
-Also although San Antonio appears flat there is a significant drop in elevation from the NW portion of San Antonio to the South East.  There are 59 pressure zones and some of those zones run at high pressure which increases your leakage within those areas.  
-Budgets are becoming more of a challenge at SAWS.  We have a lot of competing needs for upgrading infrastructure. While tackling water loss is a major focus we still have treatment plant and production facility upgrades needed and replacement of our sewer main infrastructure. So addressing water loss with an already constrained budget is challenging.
-Our system has a significant amount of AC mains at 28%, Ductile Iron at 23%, and PVC at 36%.  A lot of our breaks occur on our old AC mains across the parts of our system with expansive soils.  Another interesting challenge is as we replace our old pipe we PVC and plastic pipes they are more durable but we are not able to easily do leak detection on it.  
-Another challenge we have in tackling this issue is workforce at SAWS.  It is challenging to find qualified Staff and this even extends to Contractor and Consultant pricing for replacing water mains.
-Finally but I want to point out this list is not all inclusive, a challenge that contributes to water loss are 3rd party line strikes.  With the installation of google fiber and other fiber networks we have seen an increase in water main hits.  
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System Input Volume Customer Metering (Connect H2O)

Measurement Improvements 

Presenter Notes
Presentation Notes
When it comes to water loss two of our most important values to measure are how much water is coming into our system and how much is going out to customers.  If these are not accurate then you don’t have a good grasp on how much water you are losing.  One of our top initiatives is replacing over 100 production meters.  We have legacy meters that are ready to be changed out plus a lot of these meters are installed without the proper upstream and downstream flow requirements due to limitations at our production sites. We are running volumetric tests to test meter accuracies at some of the sites and are seeing anywhere from 1-7% over registration.  We are replacing the meters with a 0 upstream 0 downstream endrous houser meters to improve registration.  On our customer meter side we are replacing all our mechanical meters, which under-register over time and require manual reading with these new electronic meters they are showing high level of accuracy and take away the potential errors with manual reading. With the Production metering expected to be complete in 2027 and the customer meter exchange complete this year we are on track to having much more accurate data on the input and consumption side of our water loss audit.
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Real Losses

Interventions

Presenter Notes
Presentation Notes
There are 3 main types of real losses that occur within a water distribution system.

One is background leakage which is unreported and undetectable with leak detection technology.  These are the weeps and seeps that occur within the system.  The only ways to manage this is through replacement of the pipe and pressure management.

The next one is unreportage leakage is the leakage that does not surface and is identified through leak detection methods.  We are building up our leak detection program at SAWS focusing on testing out new technology to 1st pinpoint leaks, then identify them for repair.  We are going from a proactive to a reactive approach.

Finally, the last component is reported leakage – these are the leaks that surface.  Our repair crews have made getting to these leaks faster a high priority.  We have significantly reduced response times which is already have a significant impact in reducing our real losses.
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• Review current business practices
• Implement best practices 
• Document practices

Business Practices
Review/Update

Presenter Notes
Presentation Notes
Focusing on business practices are a large part of what we are doing as a program – we are reviewing the current business practices that are already in place – and if they are not in place ensuring the business units develop and implement these practices – we are also ensuring that they are best practices as identified in the AWWA M36 Water Manual.  And most importantly as a Program we are ensuring that we have good  documentation of the practices and processes. For example documentation of how data is pulled for specific measurements associated with water loss, such as leak response times.  
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• Stakeholders from across the organization
• Define and kickoff the Program
• Stakeholder Teaming and Executing Planning (STEP) 

Workshop - (December 2024)

Workshop

Program Kickoff
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Presenter Notes
Presentation Notes
With that we get to our Program Kickoff that we had December of 2024.  It involved Stakeholders from all across the organization (read list) to define and kick off the program.  

From here I will hand off to Mr. Hunter Nolen.



SAWS NRW Program (Update)

June 25, 2025 Page 14

Program Kickoff
STEP Workshop

• 40 years engineering consulting and business management

• Executive Leadership – President, multiple organizations (HNC, Wood Group, 
AAEES, CDM Smith)

• Management Consulting – management solutions across the business of 
engineering and science

• Water/Wastewater Experience – Board Certified Environmental Engineer, 
Former President American Academy of Environmental Engineers & Scientists 
(AAEES), direct water/wastewater experience

• STEP Facilitator – Independent facilitator of STEP process for wide array of 
complex endeavors
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• STEP is a workshop method for 
understanding and aligning 
stakeholder expectations and 
establishing a blueprint for 
implementation success.

STEP Purpose
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STEP 
PROCESS 

OVERVIEW
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• Establish trust
• Clear goals
• Clear communication
• Best practices
• Data accuracy
• Leverage technology
• Balance financial priorities

Define Stakeholder Expectations

Stakeholder Introduction and Key Program Expectations
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• Present Draft Mission Statement to 
Team

• Capture Stakeholder comments to the 
Mission Statement (for later 
finalization by SAWS)

• Define Key Aspects of Mission 
Statement for detailed implementation 
planning

Mission Statement
Discussion
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Roles and Responsibilities

• Responsible
– The entity that is responsible for doing a stated aspect of work.

• Accountable
– The entity that has ultimate accountability for ensuring a 

stated aspect is successful.  Where the “buck stops”.

• Consulted
– The entity or entities that need to be consulted at appropriate 

frequency by R as a stated aspect progresses.

• Informed
– The entity  or entities that need to be informed at appropriate 

frequency by R as a stated aspect progresses.



SAWS NRW Program (Update)

June 25, 2025 Page 22

• RACI - Major Program Activities
– Big Picture Items
– Identify business units

• RACI - Key Program Tasks
– More detailed
– Identify individuals

Roles and Responsibilities
Two-Tier RACI
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RACI Chart for Business Units

Major Program Activities or Deliverables
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RACI Chart for Individuals

Key Program Tasks
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Facilitation of the SWOT analysis with all stakeholders

SWOT Analysis
Strength, Weaknesses, Opportunities, Threats
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Critical Success Conditions

• CSCs are conditions that must be in place for the team to 
address stakeholder expectations, achieve the mission, 
and address the SWOT.

• Compile list of CSCs and then stakeholders rank them
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Most critical actions identified to 
address the highest ranked CSCs 
Compile list of MDs and then 
stakeholders rank them

Execute 2025 Key milestones
– Implement proactive leak 

detection
– Optimize leak response time
– Replace production meters
– Award design contracts to address 

poor condition mains
– Explore and implement NRW 

technologies

Definition and Process Top MD’s Identified

Must Do’s
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• What, Who, and When
• The devil is in the details
• Example – Procurement and 

Installation of Production Meters 
(2025)

Action, Planning, and Tracking

Triple-W Draft – Example Only
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Verify that:
– Stakeholders’ all “had their say”
– Triple-W Action Planning will be completed soon
– Short-term communication and reporting is defined

Meeting Closeout Discussion

STEP Adjournment
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To Refresh the Minds Before Breaks

Introduction of Cool Concepts
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Non-Revenue Water Program

Next Steps 

Presenter Notes
Presentation Notes
For the next steps of the Program we took all the information from the chartering session and used that as our launching off point.  From here we have already assessed our water loss volumes, value, and validity – which is done annually as part of the water loss objects.  We have set high level objectives and target which is a 50% reduction in Gallons per connection per day by 2035.  We have identified key interventions and are implementing them, plus evaluating additional interventions.  We are currently updating our water loss control plan that will help identify future resources and interventions that need to be considered.  Then as we are implementing the plan we are continuously monitoring to ensure we are working towards achieving our goals.  And finally water loss requires flexibility as we continue to reassess, refine, and adjust the plan based on results.  
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Thank you!

Presenter Notes
Presentation Notes
Non-Revenue water impacts almost every business area of a Utility, This photo shows the Key Stakeholders for this Program. To be successful we have to have a commitment across the entire organization to address this issue. I am extremely impressed by how everyone has stepped up to this challenge. From the crews who are fixing leaks faster, to our leak detection teams, engineering teams, customer service, information system, conservation, production, the list goes on and all. It will take everyone to reach our long term targets we have set in front of us.  

We would be happy to answer any questions that you may have and would love to connect with anyone outside of the presentation if there is further interest.  



Would you like to attend our next event?  
We have several webinars happening in the near future. Go to https://www.aaees.org/events to reserve your spot.

Would you like to watch this event again? 
A recording of today’s event will be available on our website in a few weeks. 

Need a PDH Certificate? 
Board Certified Individuals will be emailed a PDH Certificate for attending this event within the next week.

Questions?  
Email Marisa Waterman at mwaterman@aaees.org with any questions you may have. 

Thank you for attending our event today. 

https://www.aaees.org/events
mailto:mwaterman@aaees.org
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