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What is backflow and how will SB166/SL 2024-49
Impact NC public water systems?

Talking Points

= What are cross connections? Backflow? What causes it?
»The risks cross connections introduce

= How do we prevent backflow events?

= How will SB166/SL 2024-49 impact NC public water systems?
= Solutions

"Q&A



What Are Cross Connections?

A cross connection is the physical link or
connection between drinking water (potable) and
non-drinking water (non-potable).

Common Cross Connections:

* Lawn Irrigation, Swimming pools

« Chemical Stations

« Fire sprinklers

« Boilers, Chiller, any other HVAC Equipment
* Pedicure bowls

« Lab, Kitchen, Dental Equipment




Types of Cross Connections

Indirect Cross Connection

Direct Cross Connection

When clean and dirty water are

directly connected without backflow

protection in between them \ﬁ
c { | DR

When there's a separation or gap
between the clean and dirty water, but
the possibility of them mixing may still
exist under certain conditions

X Potenifal Cross Connection



WhHERE
Backflow?

« Backflow: the reverse flow
of water or other substance
Into a public water system
from an unintended source.




What Causes Backflow?

Backflow events occur when water in a pipe flows in the opposite direction, which can
cause contaminated water to mix with clean drinking water. Backflow occurs for one
of two reasons:

1. Backsiphonage — water is siphoned backwards in the wrong direction.

2. Backpressure — water is pushed backwards in the wrong direction.



Backsiphonage

Backflow caused by a drop in pressure, resulting
in a vacuume-like effect which can pull
contaminants into the drinking water supply




What Is Backpressure?

Backpressure

Backflow caused when the customers plumbing .

side water pressure is HIGHER than the supply [ s |
: : ) e — <Ll )

side. This usually occurs because of pumps, ‘

thermal expansion, or even lawn sprinkler

systems on a sloped area. -

on a sloped area i

B Back pressure can

cause contammates
from fertlizer and
animal waste to
enter your annxing
supply due to the

elevated landscape




How Do We Prevent Backflow
Events?

A device or assembly to prevent water from flowing
backward and contaminating the clean potable water

supply.

Backflow preventers ensure that water only flows in one
direction—from the clean potable water supply system to
the outlets, such as faucets, irrigation systems, or other
water-using devices.

Mechanical equipment like backflow preventers need
regular maintenance and repair just like our vehicles to
ensure they are working properly.




What Is a Cross Connection Control
Program?

UNDER THE PROVISIONS OF THE SAFE DRINKING WATER ACT OF 1974, THE FEDERAL
GOVERNMENT HAS ESTABLISHED THROUGH THE EPA, NATIONAL STANDARDS FOR SAFE
DRINKING WATER. THE STATES ARE RESPONSIBLE FOR THE ENFORCEMENT OF THESE
STANDARDS. WATER PURVEYORS ARE HELD RESPONSIBLE FOR THIS COMPLIANCE.

GOALS: PROTECT, REDUCE, CONTROL, AND COMPLY WITH ALL STATE &
FEDERAL REQUIREMENTS

« Containment Program — this approach utilizes a minimum requirement and protects at the meter.
» This approach protects the Water Purveyor but not the customers internal plumbing

« Isolation Program — this approach protects the customers internal plumbing. This is mostly covered
by the NC Plumbing Code




What did NCAC Title 15A say?

DENR — ENVIRONMENTAL HEALTH APPENDIX B
NCAC TI tI e 15A \ Su b Ch apter 18C’ Sectl On S FIGURE 2 NORTH CAROLINA GUIDELINES CR(S}‘?’SSEEC;T;ECUONCONTROLIN WATER DISTRIBUTION
.0300 an d 0406’ an d Appen d IX B . F|q ure 2 These guidelines are supplemental to Section .0406(b). These guidelines are intended 4s # minimum requirement, Public water
ER suppliers may adopt more stringent requirements, Bach supplierof water shall conform to the minimum requirements estatiished in
these guidelines.
e KEY Verbiage, section .0709 “Prevention of L Degrecof Hazard:
B ac kf I ow an d B ac k- Sl p h on ag e,, A, ﬁ::;.;;emacxn:‘l;qmeitgs?;::;;c;::?:::;n that presents an imminent danger to the public

B. Moderate: One that presents foreseaable and significant potential for pollution, nuisance, aesthetically
objectioneble or other undesirable alterations of the drinking water supply.

e KEY Verbiage, “Public water suppliers may

Backflow Prevention Assembly Requirements:

adopt more stringent requirements.” This is Deges ofad Al Gap
because water purveyors are granted primacy in Moderute ]
* Reduced pressure zone
the Safe Drinking Water Act. eet Thisio ot nended 1 bean eximstiv st
) — ] Facilities that Require Installation of a Backflow Preventer**=:
e KEY Verbiage, under “Facilities that require the A Modeste harand - DOVA:

i n Stal Iatl on Of a b ac kfIOW p reve nte r’ M Ost ! Fire sprinklcr systems without booster pump facilitics or chemical additives.

Connection to tanks, lines and vessels that handle non-toxic substances.
Lawn sprinkler systems without chemical injection or booster pumps.

commercial establishments.” This is a Most commercial estabiishments.

Automatic service stations, bakeries and beauty shops with no health hazard and bottling
plants with no back pressure.

CONTAINMENT (at the meter) Program that 100% - e

Severe hazard - RPZ or zir gap:

of water purveyors do.

Lawn sprinkler systems with chemical injection or booster pump

Wastewater treatment plants

Connection to an unapproved water system or unapproved auxiliary water sapply
Connection to tanks, pumps, lines, steam boilers or vessels that handle sewage, lethal
substances, toxic or radioactive substances




What does NCAC Title 15A say now?

OfWIS4R{=\Il NCAC Title 15A, Subchapter 18C,
Sections .0300 and .0406, and Appendix B, (b} Cross-Connections. Mo person shall construct, maintain, or operate a physical arrangement whereby a
Fig ure 2 JATET Y5 ias a cross-connection without the use of proper backflow protection,

Mo person shall introduce any water into the distribution system of a public water supply throu

any means other than from a source of supply duly approved by the Department or its

o (Effective July 1, 2019) representatives or make any physical connection between an approved supply and unap
supply unless authorized in an emergency by the Department or its representative.
* [15A NCAC 18C.0406 (a)] states that no Service Connection Relation to Plumbing Code. No supplier of water shall provide a service
person shall create an unprotected cross connection to any plumbing system that does not comply with the North Carolina State Building

connection to the pubIIC water System. Code, Volume 11, and all applicable local plumbing codes. Where required, the supplier of water

shall install or require to be installed an approprate testable backflow prevention assembly prior to

« [15A NCAC 18C.0406 (a2)] “Where required,
the supplier of water shall install or require to
be installed an appropriate testable backflow
prevention assembly prior to making the
service connection.” NC Plumbing Code does
not define a containment backflow preventer.
Plumbing code doesn’t apply until 5 ft of the
foundation wall and internal plumbing.

making the service connection. Design of backflow prevention assemblies for service connections

shall not require Depariment review



https://www.deq.nc.gov/energy-mineral-and-land-resources/land-resources/publications/revised-18c-rules/download

How will SB166/SL 2024-49 impact NC Public
Water Systems?

The new Law makes Cross Connection

Programs REACTIVE instead of Preventative.

This law directly impacts the water purveyors ability to perform their responsibilities in
maintaining safe drinking water to each tap and undermines public health and safety. A water
purveyor can monitor its source and provide treatment to ensure safe drinking water is provided,
however we must also ensure that the water users do not affect water quality through

unprotected cross connections. Without Backflow preventers, there’s a heightened risk of
contamination, endangering the health of consumers.




Solution to §130A-330(a)

130A-330. Local authority to require backflow preventers: i
(a) No public water system owned or operated by a local covernment unit, as that term is
defined in G.5. 159G-20(13), shall require a customer to install a backflow preventer on an

existing nonresidential or residential connection, including multifamily dwellings, not otherwise
required by State or ftederal law except where the degree of hazard from the customer's
connection is determined to be high by the Department.

« EDIT [15A NCAC 18C.0406 (a2)] to “Where required, the supplier of water shall tastat-errequire to
be installed an appropriate testable backflow prevention assembly prior to making the service
connection.”

« EDIT [15A NCAC 18C] “Appendix B”, “High Hazard Service Connections” # 5 to "Fire sprinkler
systems with booster pump facilities -+ chemical additives

« ADD [15A NCAC 18C] “Appendix B”, “High Hazard Service Connections” list to include “All buildings
connected to City water excluding single-family dwellings with no additional hazards.”



Solution to §130A-330(d)

The Department shall determine whether the degree of hazard for a service connection
is high when the installation of a backflow preventer is not otherwise required by State or federal

law. The Department shall provide notice of such determinations on its website.

« EDIT 15ANCAC 18C.0406 to include a new subsection to say “All water suppliers/water purveyors
shall at a minimum follow the AWWA M-14 Backflow Prevention and Cross Connection Control.”

« EDIT 15A NCAC 18C.0406 to include a new subsection to say “All water suppliers/water purveyors
shall at a minimum maintain a Containment Program as defined by the AWWA M-14""
» |t currently says “where required”

« ADD [15A NCAC 18C] “Appendix B”, “High Hazard Service Connections” to include “All buildings
connected to City water excluding single-family dwellings with no additional hazards.”



[§3] No public water system owned or operated by a local government unit shall require
periodic testing more frequently than once Everv®vearﬁ“ for backflow preventers on
residential irrigation systems that do not apply or dispose chemical feeds.

608.1 General A potable water supply system shall be designed, installed and maintained in “such a manner so as to
PREVENT contamination from nonpotable liquids, solids or gases being introduced into the potable water supply through cross
connections or any other piping connections to the system.”

608.16.5 Connections to Lawn Irrigation Systems The potable water supply to lawn irrigation systems shall be protected

against backflow by an AVB, a PVB or RP type backflow prevention assembly. Where chemicals are introduced into the
system, the potable water supply shall be protected against backflow by a RP_backflow prevention assembly.

**SIDE NOTE: AVB, PVB, and RP type backflows are designated to HIGH hazard **

301.7 Conflicts Where conflicts between this code and the conditions of the listing or the manufacturer's installation
instructions occur, the provisions of this code apply.

Exception: Where a code provision is less restrictive than the conditions of the listing of the eguipment or
appliance or the manufacturer's installation instructions, the conditions of the listing and manufacturer's installation instructions
shall apply.



https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/2/definitions
https://up.codes/viewer/north_carolina/ipc-2015/chapter/3/general-regulations

EPA & Manufacturer's installation
what do they say?

X. Periodic Testing Application Designed for installation on water lines to protect
against both backsiphonage and backpressure of contaminated
tested and inspected ar least semi-annually, water into the potable water supply. Assembly shall provide

B. Periodi testing shall be performed by the Department’s prOteCtiOn where a pOtentiaI health hazard exists.
certified tester or his delegared representative. This testing will be
done at the owner's expense, Jh WARNING

C. The testing shall be conducted during the Department’s

A Reduced pressure principle backflow devices shall be

Meed for Periodic Inspection/Maintenance: Thiz product
|'|‘|u:1 ] rr-'l.'irﬁn;:;l DIEN ...;I Ca '.' In |:':;"|'|[:;I|E1|" CE '-.'.-11"| II'_u:'j 5. but
4 arit.

regular business hours. Exceprions to this, when at the request of
the owner, may require additional charges to cover the increasec

-=|IJ

intarnal and external
proper product funct



http://www.epa.gov/sites/default/files/2015-09/documents/epa816r03002_0.pdf
http://www.epa.gov/sites/default/files/2015-09/documents/epa816r03002_0.pdf

Solution to §130A-330(f)

[§i] No public water system owned or operated by a local government unit shall require

eriodic testing more frequently than once everv three vears for backflow preventers on
residential irrigation systems that do not applv or dispose chemical feeds.

« EDIT 15ANCAC 18C.0406 to include a new subsection to say “All water suppliers/water purveyors
shall at a minimum maintain an annual testing of backflow preventer assemblies in accordance with

AWWA M-14."

« EDIT [15A NCAC 18C] “Appendix B”, “High Hazard Service Connections” to say “All Lawn sprinkler
systems with chemical injection or booster pump.



Real Life Examples

Code official is called in because an
existing dental office is complaining of
pink water in their restrooms. The
Code official finds that the vacuum
system was installed after the
certificate of occupancy was granted
and the spittoons on the dental chairs
are being recirculated through their
internal plumbing and coming out in the
sink in the restrooms. A backflow is
required to isolate the dental spittoons
from the drinking water in the suite.

SB 166/SL 2024-49 would prohibit
the water purveyor from making that
water customer install a

backflow. Legally, the water
purveyor cannot perform the work
because this is on private property.




Code official is called in to an existing
pizza restaurant because they have
purple soapy bubble water coming out
of the drink dispensers. The Code
official determines that after the
certificate of occupancy was granted a
janitorial company came in and hooked
up their soap and degreaser unit to the
internal water line causing the soap to
backflow and ultimately coming out
from the drink dispensers.

SB 166/SL 2024-49 would prohibit
the water purveyor from making that
water customer install a

backflow. Legally, the water
purveyor cannot perform the work
because this is on private property.




Real Life Examples

Code official is called to a
manufacturing plant because they have
sweet water in the coffee maker. The
Code official determines that after the
certificate of occupancy was granted,
years later they replaced an existing
cooling system. The issue was that
they replaced the old cooling system
using internal employees who are not
licensed to perform the work to save
money. The employees tied in to the
closest water line they could find. That
water line was on the other side of the
wall from the break room where the
coffee maker was connected. This
allowed antifreeze to enter the coffee
maker. Antifreeze is odorless, toxic,
and can affect the central nervous
system.




Financial Impact of Backflow Events

NO ONE THINKS TWICE ABOUT THE HEALTH HAZARD OF DRINKING TAP
WATER. BUT WHEN WATER IS CONTAMINATED, NO ONE 15 SAFE. OVER
THE PAST 31 YEARS, DIRTY DRINKING WATER HAS BEEN BLAMED FOR
MORE THAN 12,000 CASES OF ILLNESS. FEW, IF ANY, INSURERS HAVE
_ POLICIES COVERING CONTAMINATED TAF WATER. OVER THE PAST FEW
LU RO SISl PSRN SO CICHN -, o |sURERS HAVE PAID MORE THAN $20 MILLION TO SETTLE WITH
an incident VICTIMS SICKENED BY BACKFLOW. BY KRISTINE SORENSEN GRIFFIN

« Millions and millions of dollars payouts
from lawsuits

S. What amount of money, if any, do you award to Roxanne Cattaneo on her

claim of negligent infliction of emotional distress for “non-economic

injuries, 9mngen or losses™? l—/(o g 000 - 00 ?

DuwrorS’ P07 7S /@aa\"/z’o/

\.’ll COMMUNITY WATER SYSTEMS MAY BE COMPROMISED |
WARNING ABOUT CROSS CONTAMINATION SENT TO CUSTOMERS |




CREATION OF A FULL-TIME CROSS CONNECTION MANAGER
POSITION WITHIN NCDEQ

This new NCDEQ position would oversee backflow prevention efforts, managing a State-wide
Testers certification, and training programs, setting qualifications for instructors, and developing
course curriculum to ensure compliance and safety across the State. | have drafted an outline
for such requirements, please email for a DRAFT copy.

This position would be like the one in South Carolina under the . This would
serve as a state-mandated program designed to protect public health and would maintain that
all ORC'’s follow the same set of rules, requirements, etc.


mailto:jeffrey.talbott@deq.nc.gov
https://des.sc.gov/programs/bureau-water/drinking-water/cross-connection-control-backflow-prevention

RYERMR T OQuestions?
G )EST‘!O .sh

h

Email:



mailto:Nissa.Pauley@durhamnc.gov
mailto:Kathy.Riley@charlottenc.gov
https://unknowncystic.com/2012/05/
https://creativecommons.org/licenses/by-nc/3.0/

Supplemental Information

i 1wben of Fum

Connecting With Building Watér
System Operators and Managers

Public water systems have s 10 an abundance of pr al cxperti

1 technical resou . Sharing this information with customers who

building water ides numerous benelid

ARY A. BURLINGAME, TIMOTHY A. BARTRAND, CHRESTOPH LOHR, AND 10HN 4. MULLEN

lhesi

niten

Flgure 1. The Public Water System-Bullding Water System
Connection

A drinking water detribution syetem s, = m the mama ar sim|lar |
that & bllding Water

rplrHEe
i

LR
'



http://www.epa.gov/sites/default/files/2015-09/documents/epa816r03002_0.pdf
http://www.epa.gov/sites/default/files/2015-09/documents/epa816r03002_0.pdf
https://www.epa.gov/system/files/documents/2021-12/ds-toolbox-fact-sheets_ccc.pdf
https://www.epa.gov/system/files/documents/2021-12/ds-toolbox-fact-sheets_ccc.pdf
https://www.epa.gov/system/files/documents/2021-12/ds-toolbox-fact-sheets_ccc.pdf

(d)

The Department shall determine whether the degree of hazard for a service connection

is high when the installation of a backflow preventer is not otherwise required by State or federal

law. The Department shall provide notice of such determinations on its website.

Federal Law State Law

SDWA of 1974 and the SDWA Amendments of 1986
states, individual states are responsible for enforcing
the regulations and supervising public water systems
(PWS). The water purveyor has the primary
responsibility for preventing the introduction of
pollutants or contaminants into the public drinking
water distribution system, as outlined in the SDWA
(United States Environmental Protection Agency [U.S.
EPA] 816-F-04-030). To accomplish this, water
purveyors must establish and implement a CCC
program.

The SDWA enables states to apply for and receive
primacy for the enforcement and management of
CCC. The State of North Carolina (NC) has applied
for and received primacy based on the condition that
the NC standards are at least as stringent as the
SDWA and that these standards are enforced.

NCDEQ documents, Rules Governing Public Water
Systems, which is comprised of the NCAC sections
that are applicable to the management of PWSs.

The sections of the NCAC that apply to CCC are
provided in Title 15A, Subchapter 18C, Sections .0300
and .0406, and Appendix B, Figure 2 of the Rules
Governing Public Water Systems provides CCC
minimum requirements and guidance.

The NCAC requires water purveyors to establish a
CCC policy (T15A:18C.0307.c.5.A) and implement an
operations and maintenance plan for backflow
preventers (T15A:18C.0307.d.3)




Recent Backflow Incidents

Texas - September 2024

= « “Foaming agent” found in water supply was a
’ result of a fire being put out” in Grand Prairie.

* Approx. 60,000 people were impacted




Recent Backflow Incidents

Louisiana - August 2024

Walnut Bayou Water
Assoclation (LA1065004)|

Legend

* The Louisiana Department of Health issued a
'‘do not use' water advisory for Madison Parish
residents

 The advisory was prompted by backflow of
herbicide “Paraquat” into the water supply
while a farmer was filling a tank. This is a toxic
chemical that is widely used.




Backflow Incidents

North Carolina — September 1997

A chemical leak contaminated the drinking water
in Mecklenburg County, North Carolina

NATION,5R

Che (Bhalntt (Dhmr

o WEONESORY, SEPTOERR 3. 007 Charlotte/Douglas International Airport, where a
Dow has truck accidentally flushed a chemical into the

e T e+ o
i best day Chemlcal leak talllts Wa.ter | water system

since *91, | Up to 29 schools may not open today

The incident occurred during a firefighting drill at

METRO EDITION

écga%%?gl’i o SR “”“d: “mm :;T, = o « 29 schools in the affected area faced closures
B ey ST ; due to the contamination. Residents were
:f”:”‘“‘“;“"“ mi%é‘gm%ﬁ%ﬂi mfmwm“w e Yiw advised to avoid drinking the water until further
zin ever, up though t fre hose  Please see CHEMICAL poge 138 s £ notlce

ple of weels, but the
oiflonk is incradihiv ennd Teall

Over $10 million dollars spent to fix the
contamination

**

**For additional backflow incidents, please go to


https://www.durhamnc.gov/3089/Helpful-Links
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