
Case Study: 2024 Backflow Response 
in a Large Public Water System
TCEQ Cross-Connection Control Program
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Overview
• The Basics

• Relevant rules, regulations, and definitions

• The Event
• Response: Strengths and Opportunities
Goal: Understand the requirements and best practices that create a 
successful backflow response



The Basics
Definitions and Regulations

Source: CBS Austin, knoxpages.com
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Hazard Classifications
Non-health vs. Health

• Health Hazard
• A substance that may cause 

death or illness, spread 
disease, or have a high 
probability of causing such 
effects if introduced into the 
water supply

• Non-health Hazard
• A substance that generally 

would constitute a 
nuisance or be 
aesthetically objectionable 
if introduced into the 
potable water supply



5Source: University of Southern California's Foundation for 
Cross-Connection Control & Hydraulic Research

• Back siphonage 
• A form of backflow due 

to a reduction in system 
pressure, which causes 
a sub-atmospheric 
pressure to exist in the 
water system.

• Backpressure 
• An elevation of pressure in the 

downstream piping system (by 
pump, elevation of piping, steam 
pressure, air pressure, etc.) above 
the supply pressure at the point of 
consideration, which would cause 
or tend to cause a reversal of the 
normal direction of flow.

Hydraulic Conditions
Backpressure vs. Back siphonage
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Key Regulation
Local Authority

• What other rules do PWSs need?
• Public water systems must adopt an adequate plumbing ordinance, 

regulations, or service agreement with provisions for proper 
enforcement to ensure that neither cross-connections nor other 
unacceptable plumbing practices are permitted (See §290.47(b) of 
this title [relating to Appendices]). 

• 30 TAC 290.46(i)

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=T&app=9&p_dir=F&p_rloc=183359&p_tloc=14869&p_ploc=1&pg=2&p_tac=&ti=30&pt=1&ch=290&rl=46
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Key Regulations
Customer Service Inspections

• How do we find hazards and cross connections?
• Customer service inspection (CSI) - An examination of the private 

water distribution facility for the purpose of providing or denying 
water service. The inspection is limited to the identification and 
prevention of cross-connections, potential contaminant hazards, 
and illegal lead materials. (…) 

• 30 TAC 30.87(2)

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=R&app=9&p_dir=&p_rloc=&p_tloc=&p_ploc=&pg=1&p_tac=&ti=30&pt=1&ch=30&rl=87
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Customer Service Inspections
The Three Reasons

• When do customers need CSIs?
• A CSI certificate shall be completed prior to providing continuous 

service to new construction, on any existing service either when 
the water purveyor has reason to believe that cross-connections 
or other potential hazards exist, or after any material 
improvement, correction, or addition to the private water 
distribution facilities. (…)

• 30 TAC 290.46(j)

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=T&app=9&p_dir=F&p_rloc=183359&p_tloc=14869&p_ploc=1&pg=2&p_tac=&ti=30&pt=1&ch=290&rl=46
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Testing BPAs
Can I Cross-Connect?

• Can I cross-connect?
• No water connection from any public drinking water supply system 

shall be allowed to any residence or establishment where an actual 
or potential contamination hazard exists unless the public water 
facilities are protected from contamination. (…)

• 30 TAC 290.44(h)(1) 

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=T&app=9&p_dir=F&p_rloc=173094&p_tloc=14782&p_ploc=1&pg=2&p_tac=&ti=30&pt=1&ch=290&rl=44
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Key Regulations
Testing BPAs

• What should I install?
• The type of backflow prevention assembly required shall be 

determined by the specific potential hazard identified in §290.47(f) 
of this title (relating to Appendices).

• 30 TAC 290.44(h)(1)(A)

https://texreg.sos.state.tx.us/public/readtac$ext.TacPage?sl=T&app=9&p_dir=F&p_rloc=173094&p_tloc=14782&p_ploc=1&pg=2&p_tac=&ti=30&pt=1&ch=290&rl=44
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Technical Guidance
Preparing for & Responding To...



The Event 
What led to the Response?

12
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The Event
Background: PWS Details

• Large population
• Maximum Daily Demand: > 

50 MGD
• Connections: >80,000
• Surface Water Plants 2
• Pressure Planes: 4
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The Event 
L2A Triggered

• Level 1 Assessment triggered
o Early 2024

• Level 2 Assessment triggered
o  2nd incident of an EC/TC+ in a rolling 

12-month period
oRequires inspection and analysis of 

factors that could contribute to the 
EC/TC+

o Includes review of all water facilities 
and sampling practices
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Assessment
Surface Water Treatment Plants

• Surface water treatment plants
o Assessed treatment and processes, from intake to entry point
o Conducted customer service inspections in both treatment plants
o Identified few to no direct cross-connections
o Quickly determined the plants were operating correctly and did not pose as 

source of contamination
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Assessment
Water Storage

• Elevated and Ground storage tanks
o Reviewed cycling and fill methods
o Reviewed sites for cross-connections
o Quickly determined these were not sources of contaminant
o Supply pressure was sufficient and compliant
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Assessment
Bulk Water Fill

• Bulk water filling stations
• 290.44(h)(3) 

o Overhead bulk water dispensing stations must be provided with an air gap 
between the filling outlet hose and the receiving tank to protect against back 
siphonage and cross-contamination. 

o Lots of construction activity and water needs
o Issue: Water theft from Hydrants
o Hydrants were reviewed as potential cross-connections



Incident Response
Strengths and Opportunities 

18Source: By Glysiak (edited), CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.php?curid=32441150
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Strength
Identify the Cross-Connections

• Approach like a Triage
• 2 Main CSI targets

oHealth Hazard/Hazardous Facilities
oNear and around TC/EC+ sites

• Customer service inspection teams
• Coordinate with chlorine residual testing
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• Scattered sources of contamination
• Illegal connections
• Undocumented hazard installation
• Some new, some years old
• Few old/preexisting CSIs to rely upon

Opportunity
Identify the Cross Contamination
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• Dedicated Emergency Response (ER) team
oCity Police
oFire department
oWater Utility
oTCEQ
oTDEM
oTexas State Guard
oCoordination through different roles

Strength
Emergency Response Team



22Source: LMTOnline 22

Strength
Alternate Water Supply

• Multiple water distribution points 
through the City

• Clear communication of boil 
water notice procedures
o  Online, in news, during periodic 

updates etc.
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• Chain of Command bypassed
oPhotos and misinformation accidentally 

shared with public early in the response
oThere is not always a "Smoking Gun"

• Public trust at risk
• Political Pressure applied

Opportunity
Public Communication
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• Enforcement actions followed CSIs
• In line with preexisting effective customer service agreement

o Included due dates, specific requirements, etc. to return to compliance

• These were tracked with follow-up details and notes

Strength
Eliminating Contamination
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• Numerous issues found in water distribution system
oMissing backflow prevention assemblies that were registered
oBackflow prevention assemblies installed but never registered with the City
oHazards installed without any backflow prevention, such as irrigation 

systems

Opportunity
Eliminating Contamination
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• Difficult to track potential issues
oNo way to effectively track change of use at a property, which may require a CSI

• Industry-wide Challenge
• None of these occurred instantaneously, but instead over long periods 

of neglect

Opportunity
Eliminating Contamination (continued)
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• Active efforts to curtail potential contamination sources
oWater service suspended on more than one occasion

• Noted on follow-ups or immediately on-site
• Included potential sources

o I.e., water theft identified as potential risk 
oPolice began to actively search for and penalize water hydrant theft

Strength
Enforcement
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• §290.46(j)(2) 
oAs potential contaminant hazards are discovered, they shall be promptly 

eliminated to prevent possible contamination of the water supplied by the 
public water system. The existence of a health hazard, as identified in 
§290.47(i) of this title, shall be considered sufficient grounds for immediate 
termination of water service. Service can be restored only when the health 
hazard no longer exists, or until the health hazard has been isolated from the 
public water system in accordance with §290.44(h) of this title (...)

Strength
Enforcement (continued)
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• Coordinated effort to spread out resources to identify contamination
oLarge number of sites that were to be assessed
oLarge variety of site types in need of review

• Backflow events are rarely just one issue
• Break one overwhelming task into multiple smaller ones

Strength
Getting Started 
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• Team of Customer Service Inspectors
o Included licensed CSIs from other 

nearby communities
oExpanded and optimized the number of 

CSIs conducted

Source: McAllenPublicUtility.com

Strength
Neighbors Helping Neighbors
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• 290.46(j) Customer service inspections. 
oA customer service inspection certificate shall be completed prior to providing 

continuous water service to new construction, on any existing service either 
when the water purveyor has reason to believe that cross-connections or other 
potential contaminant hazards exist, or after any material improvement, 
correction, or addition to the private water distribution facilities. (…)

Opportunity
CSI Reviews
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• Review CSIs before filing away
oFollow-ups if necessary were tracked

• Industry-wide challenge:
oA brief inspection from an unlicensed person does not replace a CSI
oA complete CSI includes other items, including lead testing

Opportunity
CSI Reviews (continued)
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TCEQ Cross-Connection Control Program

Texas Optimization Program and Response Team
Water Supply Division
512-239-1374
katherine.mcglaughlin@tceq.texas.gov
charles.middleton@tceq.texas.gov

Water Supply Division (General) - (512) 239-4691 
Occupational Licensing – (512) 239-6133

mailto:katherine.mcglaughlin@tceq.texas.gov
mailto:Charles.middleton@tceq.texas.gov
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