
COUNCIL BILL NO. 99- 007 

ORDINANCE NO. 1694 

AN ORDINANCE REPEALING ORDINANCE NO. 783 AND ADOPTING 
A NEW BACKFLOW PREVENTION AND CONTROL ORDINANCE 

FOR THE MUNICIPAL WATER SUPPLY SYSTEM 

The City Council of the City of Las Cruces is informed that: 

WHEREAS, in 1986, the City Council adopted Ordinance No. 783 codified in the 
1998 Municipal Code as LCNM Section 31-1 through 31-4 in order to protect the safety of 
the municipal water supply; 

WHEREAS, the 1986 Ordinance sought to prevent the backflow or back siphonage 
when a cross connection exists between the municipal water supply and another source of 
non-potable liquids without backflow protection. Such backflow can allow contaminated 
or polluted liquids to flow into the municipal water supply system; 

WHEREAS, with twelve (12) years of experience implementing Ordinance No. 783, 
City staff recommends that the 1986 Ordinance be substantially revised although the basic 
requirements are not being changed; 

WHEREAS, the proposed Ordinance clarifies the responsibilities of City staff and 
the City water customer; simplifies the certification and re-certification of certified backflow 
testers; eliminates technical specifications which will be separately set forth in a program 
manual to be reviewed and approved by a separate City Council resolution; separately 
addresses fire protection systems; and authorizes inspection of water customer premises to 
ensure compliance; 

WHEREAS, the City Council will consider adopting by separate City Council 
resolution an accompanying Backflow Prevention and Control Manual which contains 
detailed technical regulations concerning backflow prevention devices; 

WHEREAS, the Ordinance will not affect private residential water customers, which 
residences are addressed in the Uniform Plumbing Code previously adopted by the City 
Council. 

NOW, THEREFORE, be it ordained by the governing body of the City of Las 
Cruces: 

104 



(I) 

THAT Ordinance No. 783 is hereby repealed and in its place, this Ordinance, as set 
forth on Exhibit "A" attached hereto, is hereby adopted. 

(II) 

THAT City staff is hereby authorized to do all deeds necessary to accomplish the 
intent of this Ordinance. 

DONE AND APPROVED this 3rd day of August, 1998. 

Mayor 
ATTEST: 

Mayor Ruben A. Smith: 
Councillor Frietze: 
Councillor Gustafson: 
Councillor Valencia: 
Councillor Stevens: 
Councillor Tomlin: 
Councillor Haltom: 

Moved by: Valencia 

Haltom 
Seconded by: ____ _ 

APPROVED: 

1it5 

Aye 
Aye 
Aye 

Aye 
Absent 
Aye 

Aye 
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AN ORDINANCE PROVIDING BACKFLOW PREVENTION AND CONTROL 

FOR THE MUNICIPAL WATER SUPPLY SYSTEM 

SECTION I -- PURPOSE 

1. The City as owner and operator of a regulated water supply system has 
responsibility under the Federal Safe Drinking Water Act and amendments to provide 
drinking water which is free from contaminants in excess of maximum contaminant 
levels as specified by state and federal regulations. 

2. The drinking water regulations adopted by the New Mexico Environment 
Department and amendments prohibit physical connections between a water supply 
system and any unregulated water source that is not protected from backflow. 

3. This Ordinance adopts new backflow prevention controls and repeals the 
previous backflow Ordinance No. 783, enacted 18th August 1986, and supersedes any 
conflicting cross-connection control standards in the currently approved Uniform 
Plumbing Code. 

4. This Ordinance prohibits and controls connections to the water supply system 
owned and operated by the City through which a backward flow of gases, liquids, or 
solids could occur and contaminate the municipal water supply system. 

5. This Ordinance establishes a continuing program for backflow prevention and 
control which will systematically and effectively protect the municipal water supply 
system. Practical information, measures, and specifications shall be contained in the 
Backflow Prevention and Control Manual (Manual), which is available from the City's 
Director of Water Resources. 

SECTION II -- APPLICABILITY 

This Ordinance applies to all commercial, industrial and institutional water supply 
systems. Compliance with this ordinance is a precondition to receiving water service 
from the City. 
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SECTION III -- DEFINITIONS 

Approved- The term approved refers to a specific size, model and make of backflow 
prevention assembly that is currently listed by the University of Southern California 
Foundation for Cross-Connection Control and Hydraulic Research. 

Backflow- The reversal of the normal flow of water caused by a drop in pressure within 
the water supply system (backsiphonage ), or by greater pressure outside the water supply 
system (backpressure ). 

Backflow Prevention and Control by Containment- The installation of an approved 
backflow prevention device at the service connection, or on the downstream side of the 
water meter before the first diversion of water within the customer's piping system. This 
approach prevents backflow by separating the municipal water supply system from the 
customer's piping system and from all use(s)/application(s) at the premises. 

Backflow Prevention and Control by Isolation- The installation of an approved 
backflow prevention device within the customer's premise. 

Backflow Prevention Device- An approved assembly designed to prevent a backward or 
reversal of the normal flow of water. A list of approved backflow prevention devices is 
available from the Director of Water Resources. 

Certified Backflow Tester - A person deemed knowledgeable and competent in the 
installation, testing, maintenance, and repair of backflow prevention devices as 
determined by successful completion of written and practical examinations that the 
Director of Utilities through the Director of Water Resources has approved or established 
for the purpose of training, certification, and periodic re-certification. 

Contaminant/Contamination- Any unregulated gas, liquid, or solid substance which 
the City does not or cannot control at the point of entry to the municipal water supply 
system. 

Customer- The person who is assessed charges for water service from the municipal 
water system by the City. 

Maximum Contaminant Levels- The maximum amount of a listed hazardous substance 
which is permitted to be in water provided by a regulated water supply system as 
specified by the Safe Drinking Water Act and NM Drinking Water Regulations. 

Plumbing Code- Uniform Plumbing Code adopted by the City. 

Service Connection- The service connection is the terminal end of the municipal water 
supply system where the customer's water piping system is connected. The service 
connection for metered water services is attached at the customer's (downstream) side of 
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the water meter. The service connection for the use of a fire hydrant and all other 
temporary or emergency water services is located at the point of entry to the municipal 
water supply system. 

SECTION IV -- RESPONSIBILITY 

It is the general duty of both water provider and water user to prevent and control 
contamination of the water supply system. Prevention and control of backflow to the 
municipal water supply system and within the customer's premises requires cooperation 
between the City and the customer. The City's responsibility extends from the source of 
water through its treatment and delivery to its terminus at the customer's service 
connection. The customer's responsibility extends from the service connection to within 
and from his/her premises. 

1. The Director of Utilities shall act on behalf of the City, and be responsible for 
protecting the municipal water supply system from contamination caused by backflow. 
To this end, and through the Director of Water Resources and designated agents, he/she 
shall develop, implement, and direct a systematic and effective program. All practical 
information, measures, and specifications of the program shall be published in the 
Manual, which will be updated periodically under his/her authority. 

2. The Director of Water Resources and designated agents shall act on behalf of 
the Director of Utilities and be responsible for implementing the Backflow Prevention 
and Control Program. Responsibilities include, but are not limited to survey of system 
customers, customer notification, approval of installation design plans where appropriate, 
preliminary and detailed premise inspections, premises re-inspection, preparation of 
inspection reports, noncompliance evaluation, water shut-off notifications, maintain 
backflow prevention assembly records, and maintain lists of approved backflow 
prevention assemblies and certified testers. 

3. The Codes Enforcement Division, acting in accordance with the Ordinance, 
program, and related laws, shall enforce measures recommended and referred to them by 
the Director of Water Resources or his/her staff. 

4. The Planning Department is responsible for reviewing and approving plans, 
issuing plumbing permits, and conducting and enforcing inspections of backflow 
prevention assembly installations for new and remodeled structures in accordance with 
the Ordinance, Program, and plumbing codes. 

5. The Customer shall be responsible for preventing contaminants from entering 
the municipal water supply system from customer's water system. Customers shall 
provide backflow prevention assembly(s) or air-gap(s) as required by plumbing codes, 
Ordinance, Manual, and comply with laws, rules, and regulations pertaining to backflow 
prevention. This responsibility starts at the point of delivery from the municipal water 
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supply system (the customer's service connection) and includes any and all water piping 
within or extending from the premises. The customer, at his or her own expense and in 
accordance with this Ordinance and Manual, shall install, operate, have tested, and 
maintain approved backflow prevention device(s). Accurate records of inspections, tests, 
repairs, and replacements of backflow prevention devices(s) or air-gap(s) shall be 
maintained by the customer for a period of at least three years. 

6. The Certified Backflow Tester shall inspect, repair and test backflow 
prevention devices in accordance with the Manual, and approved methods and 
procedures. The tester must not change the design, or material and operational 
characteristics of an approved backflow device during installation, maintenance, or repair. 
The tester must report to the customer and to the Director of Water Resources any 
irregularities discovered in an existing backflow prevention device or its installation, and 
submit test reports in a timely matter as specified in the Manual. To acquire and maintain 
certification testers must demonstrate knowledge and competence as specified in this 
ordinance, Section VII- Certification and Re-certification. The Director of Water 
Resources shall maintain a current list of Certified Backflow Testers. 

SECTION V -- REQUIREMENTS 

1. Backflow prevention must be provided where a potential of contamination of 
the municipal water supply system could occur as determined by the Director of Water 
Resources or his/her staff, the Manual, or plumbing code. Protection may be achieved 
through isolation or containment by using an approved backflow prevention device of 
appropriate type and size, or by an appropriate air gap as approved by the Director of 
Water Resources or his/her staff. 

2. Determination of the requirements for a backflow prevention device(s) shall be 
as specified by the Director of Water Resources or his/her staff, the Manual, or plumbing 
code. Notifications requiring customers to install and maintain a backflow prevention 
device( s) shall be issued by the Director of Water Resources or his/her staff based on the 
findings of their inspection(s), requirements of the Manual, and plumbing code. 

3. The following premises present sufficient or potential threat for backflow 
contamination to require mandatory backflow prevention and control by containment as 
specified by the Director of Water Resources or his/her staff, Manual, or plumbing code: 

hospitals and clinics, nursing and convalescent homes, dental offices, laboratories, 
mortuaries and cemeteries, sewage and storm water pumping and treatment plants, 
radiator shops, car and truck washes, commercial laundries, photographic film 
processing facilities, metal plating industries, veterinary and animal grooming clinics, 
taxidermists, food and beverage processing plants, premises where inspections are 
restricted, ready-mix concrete, sand and gravel plants, schools and colleges with 
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laboratories, water services dedicated for landscape irrigation systems and fire 
protection systems, greenhouses, premises with auxiliary water supplies, water tank 
trucks or water tanks filled from fire hydrants and buildings with a height greater than 
thirty feet. The type and size of backflow prevention device required for containment 
shall be determined by the Director of Water Resources or his/her staff based on 
inspections, the situation, and conditions at the premises. 

SECTION VI - FIRE PROTECTION SYSTEMS 

'\New constru~on including fire sprinkler systems require the installation of an approved 
It educed, Pres&ure Principle.DetectorAssembly (~~''device. Existing fire sprinkler 
system will be approvedif a UL (Underwriters Laboratories) listed alarm check i-s 
properly instaHed and maintaiqe~~· 

SECTION VII - TESTER CERTIFICATION & RE-CERTIFICATION 

1. Individuals shall complete and pass a 40 hour backflow prevention tester 
course approved by the Director of Water Resources in order to be recognized as a 
Certified Backflow Tester. Proof of successful completion must be submitted to the 
Director of Water Resources. Certifications will be recognized for a period of three years 
from completion date of course. 

2. Certified Backflow Testers shall maintain certification by completing and 
passing an 8-16 hour re-certification course approved by the Director of Water Resources 
every three years. Proof of successful completion must be submitted to the Director of 
Water Resources. 

3. Certifications may be revoked by the Director of Water Resources for failure to 
follow provisions of this Ordinance and/or the Manual. 

SECTION VIII - INSPECTION I TERMINATION OF SERVICE 

1. The Director of Water Resources or his/her designated agent is authorized to 
conduct inspections or surveys of premises, or portions thereof, to determine compliance 
with the provisions of this Ordinance and the Program. 

2. Entry to premises to perform an inspection may occur at any reasonable time 
with reasonable notice. The Director of Water Resources or his/her designated agent 
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shall present proper identification when requesting entry. If entry is refused, the matter 
may be referred to Codes Enforcement. 

3. In order to protect the municipal water supply system from probable 
contamination, the Director of Water Resources or his/her designated agent is authorized 
to terminate water service to the premises. 

SECTION IX -- APPROVED BACKFLOW PREVENTION DEVICES 

1. Backflow prevention devices required by this Ordinance and the Program shall 
be a model and size approved by the Director of Water Resources. Approved backflow 
prevention devices must conform to manufacturing specifications and laboratory and field 
performance standards established by the University of Southern California 
Foundation for Cross Connection Control and Hydraulic Research: List of 
Approved Backflow Prevention Assemblies. 

2. The Director of Water Resources and his/her staff shall keep a current list of 
approved backflow prevention devices. The list shall be available at the Department of 
Water Resources. 

3. Existing backflow prevention assembly(s) shall be accepted for continued use 
unless a higher degree of protection is required, as may be the case when there is a 
change in occupancy or water use. Although no longer on the current list of approved 
devices, continued use of existing backflow prevention devices will be allowed if the 
device can be properly tested and maintained (e.g. repair parts available from the 
manufacturer). 
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AWWARF 
Study 

Released 

A fter more than four years, the much-discussed 
study sponsored by the American Water Works 

Association Research Foundation (AWWARF) titled, 
The Impact of Wet-Pipe Fire Sprinkler Systems on Drinking 
Water Quality has been released. The study recommends 
back.flow prevention protection for new installations 
and no additional back.flow prevention on specific exist
ing systems. 

There have been many debates over the last decade 
about the degree of backflow protection on Class 1 and 
Class 2 wet-pipe fire sprinkler systems connected to 
potable distribution mains. Most of the controversy cen-
ters on the water quality in a · 

and Jacquline V. Foster, P.E., of Boyle Engineering, and 
Jack Poole, P.E., Poole Fire Protection. 

This project was specifically designed to detennine the 
quality of water within Class 1 and Class 2 wet-pipe fire 
sprinkler systems. Class 1 and Class 2 are defined in accor
dance with AWWA M14 lv!anual, Recommended Practice for 
Backfiow Prevention and Cross-Connection Control. 

Class 1 - Direct connections from public water mains 
only; no pumps, tanks, or reservoirs, no physical con
nection from other water suppliers; no antifreeze or 
other additives of any kind; all sprinkler drains dis
charge to atmosphere, dry wells, or other safe outlets. 

Class 2 - Same as Class 1 
wet-pipe fire sprinkler sys
tem, and if it poses a poten
tial health hazard if back
flow were to occur. The fire 
protection industry has ex
pressed concern with instal
ling a backflow preventer 
because of the possible 
hydraulic problems associat
ed with retrofitting existing 
Class 1 and Class 2 wet-pipe 
fire sprinkler systems. 

The study recommends 
backflow prevention protec

tion for new installations 
and no additional backflow 

except that booster pumps 
may be installed in the con
nections from the street 
mains (booster pumps do 
not affect the potability of 
the system). It is necessary, 
however, to avoid drawing 
so much water that pressure 
in the water mains is re-

To address this issue, 
AWWARF funded this study 

prevention on specific 
exising systems. 

duced below 10 psi. 
The study notes that typical 
industry practice is not to 
reduce the pressure in the 
milins to less than 20 psi, 
which is illso referenced in to "evaluate the water quali-

ty in Class 1 and Class 2 wet-pipe fire sprinkler systems, 
to determine if a public health hazard exists, and to 
identify methods to effectively safeguard the public in 
such a case. This report represents the results of an 18-
month study that was performed with the participation 
of twenty-six (26) U.S. and four (4) Cmadian water pur
veyors." 

The study was prepared by Steven J. Duranceau, P.E., 

the AWWA M31 Manual - Distribution Sy~tern 

Req11irm1t'11ts for Fire Protl'ctiu11. 
There were six ( 6) key objectives of the study: 

1) E\"1luate current information av,1ilabk in the litera
ture reliltive to the impact of wet-pipe tire sprinkler 
systems on drinking water quality 

2) De\'L•lop ,1 w,1ter utility ilnd fire dep,utment ques
tionnaire ,rnd perform a survey nf ,1 significant num-
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pumps, meters and 
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~eWaterWiz 
Professional Backflow Software 

© . © Synchro & W1zPro64 
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bl'r ut p;t.'ugr,1phic,1llv distributl'd w,1tL-r utilities 
.1cross thl' North Am~rican continent to assess the 
current level of knowledge ,rnd understanding i 

rcg.1rding the imp.Kts of wet-pipe fire sprinkler sys- ' 
terns on drinking w.1ter quality . 

J) Determine the potential degree, type, and sources of 
potable water contamin.ition as a result of wet-pipe 
fire sprinkler systems backtlowing into the distribu
tion system and determine if alternative materials or 
modifications could mitigate the severity of a poten
tial hazard. 

4) Evaluate the relationship between chemical and 
microbiological water quality, health effects informa
tion, and regulatory standards in order to determine 
the potential exposure and compliance with the pro
visions of the Safe Drinking Water Act (SOWA). 

5) Conduct limited backflow simulations of Class 1 and 
Class 2 wet-pipe fire sprinkler systems under actual 
"in-field" conditions to monitor flow patterns and 
determine backflow discharge water volumes. 

6) Provide guidance recommendations to mitigate 
potential negative impacts of wet-pipe fire sprinkler 
system connections to the drinking water distribu
tion systems. 

The project included an information gathering phase, 
field and laboratory testing, and limited conceptual risk 
assessment. The information-gathering phase included 
a literature review and collection of utility and fire 
authority internal documents. The utility information 
was collected by surveys, on-site interviews, and by 
sampling the water quality. Water samples were taken 
from wet-pipe fire sprinkler systems by the utilities that 
agreed to participate in the research project. 

STUDY CONCLUSIONS 
The majority of the wet-pipe fire sprinkler systems 

that were sampled for water quality in this investigation 
were constructed of black-steel piping and were sup
plied from combination (domestic/fire) water distribu
tion systems. None of the wet-pipe fire sprinkler sys
tems sampled were constructed of copper and plastic 
piping; however, some were constructed of galvanized 
black-steel pipe. 

Conclusions formulated include the following: 
• Water quality within existing wet-pipe fire sprinkler 

systems exceeds the [US EPA] primary standard for 
lead and cadmium and secondary standards for iron, 
manganese, total dissolved solids, sulfate, color, and 
odor. Soluble lead appeared to be originating from 
check valves that had lead-weighted clappers, lead
ed fittings, machined leaded brass valve bodies, and 
other accessories. 

• Metal (lead) and total organic carbon concentrations 
were found to be highest in the proximity of the fire 
sprinkler check valve on the high-pressure side of the 
valve and tended to decrease with horizontal pipe 
distance within fire sprinkler pipe. 

• Total coliform (an indication of pathogens, that is, 
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disL',bL' c.1using llrg.rnisms) w,1s predomin,1ntlv 
.1b-.;ent in WL't-pipe tire -.;prinkler systems, huweve~, 
heterotrophic pl.1k' count b.iLteri.i were detected in .i 
m.1jority lit the tire sprinkler systl'ms s.impled. Of the 
L'tghty-tour (84) \Vet-pipe fire sprinkler svsterns e\'al
u.1ted, tot<~I rnliform was found to be pr~sent in 4.8% 
percent ot the sprinkler systems and was ,1ttributed 
to construction activities recently performed on the 
sprinkler systems. 

• Wet-pipe fire sprinkler systems contain water that 
can be aerobic and anaerobic. Dissolved oxygen con
centrations were observed to decrease with horizon
tal pipe distance, with the highest concentrations in 
the proximity of the sprinkler valve and the lowest 
concentrations in the proximity of the remote portion 
of the sprinkler system. 

• The predominant cause for backflow of water within 
a dedicated wet-pipe fire sprinkler system is related 
to the failure of check valves that have failed in the 
open or partially open position. Based upon conver
sations with participating utilities and fire sprinkler 
personnel and available data, the majority of the 
backflow incidents involving wet-pipe fire sprinkler 
systems utilized standard swing check valves and 
not UL [standard] 193 listed alarm check valves. 

• Cost-benefit and conceptual risk evaluations indicate 
that the retrofit installation of a backflow prevention 
a.ssembl!' on existing Class 1 and Class 2 wet-pipe 
fire sprinkler systems have functioning, non-lead 
containing alarm check valves is not recommended. 
The relative risk from dying in a fire in non-residen
tial structures is half the relative risk of becoming ill 
as a result of waterborne disease. However, the rela
tive risk of being injured in nonresidential fires is 
thirty-three (33) times greater than the increased risk 
of contracting a waterborne illness. 

• Limited simulated backflow evaluations indicate 
that approximately 100 gallons of water backflowed 
from a wet-pipe fire sprinkler system when the check 
valve failed in the open position during an average 3-
minute hydrant flow test. 

RECOMMENDATIONS 
The study makes six recommendations. 

I. Cross-connection control for Class I and Class 2 wet
pipe fire sprinkler systems using approved backflow 
prevention assemblies on new construction is recom
mended based on the following findings: 
a) water quality within the black steel Class 1 and 

Class 2 wet-pipe fire sprinkler system exceeds 
national primary and secondary drinking water 
standards; 

b) for new construction, the pressure loss related to 
the installation of a backflow prevention assem
bly can be engineered into the design of the new 
sprinkler system; and 

c) the cost of the backflow prevention assembly 
when included in new construction cost is low 
because the backflow preventer is a minor cost 

MODEL830 
BACKFI.OW PREVENTION 

ASSEMBLY TEST KIT 
Designed To Test The Following 
Backjlow Prevention Assemblies: 

.. ... 

:::> Reduced Pressure r------------~ 
Principle (R.P.l 

:::> Double-Check 
Valve (D.C.) 

:::> Pressure Vacuum 
Breaker (P.V.B.) 

:::> Reduced Pressure 
Principle 
Detector 
(R.P.DA.) 

:::> Double-Check Detector (D.C.DA.) 

:::> ± .2 P.S.l.D. ES. Accuracy (Descending) 

( .111 toll lrl'l' I BOO h Ill '.;7711 

M•d w t hlOOll11h11 llrl\ 1 

I • es · ..,,l'rli11glkigh"·'" '11111 l'"' 
I {ll)(l) .!I I (,)1111 

nstrument ""' (Htoi .!l! 1,,0 •1 

when compared to the cost of the non-residential 
structure within which the sprinkler is to be 
installed. For new sprinkler systems, approved 
backflow prevention assemblies must be installed 
to meet the requirements of the SOWA. The use of 
approved backflow prevention assemblies on wet
pipe fire sprinkler systems should be enforced. 

2. Lead containing valves should be prohibited from 
use in new construction of wet-pipe fire sprinkler 
systems, cross-connection control devices, and 
potable water connections with wet-pipe fire sprin
kler systems. Lead water quality could be monitored 
at the fire sprinkler control valve to ascertain if lead
ed components are present. 

3. It is acknowledged that an alarm check does not pro
vide the same level of protection as a double check 
backflow prevention assembly. However, due to the 
operation principles of the alarm check \·alve and the 
economical cost burden to retrofit backflow preven
tion assemblies, the following recommendations 
with respect to existing Class 1 .:ind Class 2 wet-pipe 
fire sprinkler systems are provided. 
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• If the wet-sprinkler svstem does not contain a 
check valve, a st<rndar~i swing check valve or an 
alarm check valve, the system should be provid
ed with a UL listed al.Hm check val\·e with the 
standard alarm pre<:>sure switch trim pack,1ge or 
with a backtluw prevention ,1ssembly. 
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Orange County Utilities chemist collects sample in Orlando, Florida. 

• All standard swing check valves that serve as the 
main method of preventing the reverse flow of 
water in the wet-pipe sprinkler rise should be 
replaced with a UL listed alarm check valve with 
the standard alarm pressure switch trim package. 

• If the sprinkler system consists of a lead-contain
ing alarm check valve, then the valve should be 
replaced with a UL listed alarm check valve with 
the standard alarm pressure switch trim package. 

• If the sprinkler system consists of a UL listed 
alarm check valve that is properly maintained in 
accordance with NFPA 25 (NFPA 1995b), the 
alarm check valve does not have to be replaced or 
a backflow prevention assembly does not have to 
be installed. 

• Should a water purveyor chose to install a back
flow preventer on an existing wet-pipe fire sprin
kler system, then a comprehensive hydraulic 
analysis and evaluation should be performed by 
a qualified professional engineer on a case-by
case basis prior to the addition of a backflow pre
venter in order to determine the level of hazard, 
the cost to retrofit the system, and the impact on 
system hydraulics and performance in order to 
meet the requirements of NFPA 13 (NFPA 1996a). 

4. Class 1 and Class 2 wet-pipe fire sprinkler alarm 
check valves should be required to be maintained in 
accordance with NFPA 25, Standard for the Inspection, 
Testing, and Maintenance of Water-Based Fire Protection 
Systems. It is further recommended that an annual 
leak confidence test be developed, similar to the test 
performed on a backflow preventer, to document 
that the main clapper will hold pressure. 

5. A full flow test shall be conducted during the annual 
maintenance of all backflow prevention assemblies 
to verify that the assembly will open properly and 
allow adequate flow to pass through the assembly. 

6. The fire industry, water utility community, and 
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bui Id ing Cl Ilk dL'Veillp1.·rs shllu Id work together in 
ordL'r to VL'rify that thL' codes ,rnd st,1ndMds from 
thesL' v Mious industries a re not contradictory ,md to 
crL',1tL' mtirL' constructive ,1venuL's of communication 
betwL'en the groups to resolve common problems. 

RESEARCH NEEDS 
After reviewing the information gathered during this 

research project, the authors formulated ideas regarding 
research needs. Recommended future research includes 
the following: 
l. Additional backflow simulations under field condi

tions should be performed. Based on the limited sim
ulations performed in this project, results indicated 
that independent of the backflow simulation method 
or event, a certain volume of water will backflow 
regardless of fire sprinkler system configuration. The 
total volume and backflow rate is primarily a func
tion of the differential pressure drop over a specific 
period of time and the fire sprinkler riser diameter. 

2. Although results of this investigation have shown 
the alarm check valves are reliable devices, further 
research directed at determining the number of 
alarm check valve failures and false alarms is recom
mended. 

3. Based on the research performed and interpretations 
made in this project, there exists a need for develop
ing and creating an alarm cross-connection assembly 
that can be specifically used for Class 1 and Class 2 
wet-pipe fire sprinkler systems. The features of this 
new and unique backflow prevention alarm assem
bly are based on the inventive ideas developed by 
the authors. These devices shall have similar operat
ing features to that of an alarm check valve and be 
equipped with an alarm feature that would indicate 
when the main clapper is in the open position. But 
the device shall be provided with test cocks for test
ing purposes, and the check valve in the bypass line 
shall be replaced with a rubber seated check valve. 
The tolerances of the main check should be similar to 
the tolerances of a check valve in a backflow preven
ter. This device will provide an acceptable level of 
safety against backflow, as well as meet the needs of 
the fire protection community. 

4. A standardized cross-connection control testing pro
tocol for wet-pipe fire sprinkler alarm check valves 
does not currently exist but is essential for monitor
ing the performance of alarm check valves and hence 
should be developed. This standard protocol should 
be similar to the testing protocol of a backflow pre
venter, except that it should involve the testing of a 
single check valve device and not a double ~heck 
valve device. Leak confidence testing could easily be 
accomplished by testing the fire sprinkler system 
control valve to confirm that single alarm check 
valve seats properly against system pressure. The 
leak confidence testing could then be used to supple
ment NFPA's test and inspection guidelines, and the 
information could be used by water purveyors to 
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w.1t1·1· qu.il1tv 111 wl'l-11i111· tin· '-prinkk-r ..,, -.,tl'111" 
h. l\L·-.ults Pt till' studv i11dic.1tl'd th,1t st,rnd.ird '-1\ inh 

chcck v,1Jves on wet-pipe fire sprinkler svstems .ire 
susceptible to failure in the open position, and hence 
cont,1minated water has on occasion entered an 
unknown number of distribution systems in the past. 
Taste, odllr, loss of disinfectant residu,1l, ,1nd F'•'11rer 
vv,1ter qu,1lity th<1t may be the result of some priur 
wet-pipe fire sprinkler backflow event m.1y 1wt be 
immediately recognizable. But only occur after the 
distribution svstem has been contaminated o\·er a 
period of time' in the zone of influence near the faulty 
wet-pipe fire sprinkler check valve. Consequently, 
further research is recommended to ascertain the sec
ondary impacts of wet-pipe fire sprinkler system 
backflow on the microbiological stability of drinking 
water in distribution systems. 

':.-;-, 

" 

SURVEY 
I I w I'· 11 I 11 1f1.1 I 111,L; , ii 11 ·" 1' "!'I· "· 111 ·, 11 1 ' ' · 1 · "1 .. 1·11 t 1· -

l'l.~111 (-;-,1'" .. ) fWl'11·11l 1•I l't'"j'1lfltl111.'~ 11til1i11", .111· 11·c.:11l,1kd 
J11 -.,[dil' 11'11-,-.,-l1,l1llt'1·i11lfl l.111--. 1'1'~.!l1l111c_: 1111· --.1:t'f'l'L'S
"illf1 -.\ -.tt-111'-. I 1hht1 -11111<' {.1'll",,) td 1111· 111111111 !i' 1i1ttL'S 
i't'f't•rkd h.11111,L; l1>1,1l 1·11>--.--.-1111111t'1 li1•111'1·1l111,11111·--. l'L'~U
J.1t111h tirL' -,prinkkr --.1 -,t1·11i--. l l1il1 t111·11 ,. 1 I~ .. 1 f'•·r(L'nt 
Pt luc,11 urdin,rnCL'" ·'f'f'il t11 c1,11111wr11.1I tin· --.urpres
siun systems com p.1 n:d with eihh tV-L'thh t I ,t..;S" "l f'l'rcent 
th,1t apply to both cPmrnerci.11 .111d rL·sidL·nti,1! ..;1:-terns. 

The jurisdictional b.KkflL1W pre\·entiPn l,1\1·..; .rnd reg
ul,1tions .1re reportl'dlv enfprct•d by .1 1·<Hil't1· ,,f local 
gL1\·ernnwnt ,1gencit.''i. St·1·t'ntv-ti1·L' (7:; '..1 F't'r(L·nt of 
qut•..;tiPnn,1irt' pMti(i~1,mts utilize the l11c,1l t1gl'i1(1es as 
their t•nfurct•mt•nt ,1uthPrit\·. In comp.uisun. t\,·ent:--fi\·e 
(25" .. ) percent repurted using ,1 st,1te agt.'11(\' as the 
enforcer. (See Figure l on next p,1ge.) 

One purpose of the questionnaire was to compile a 
database of any drinking water incidents that the utili
ties documented. It was found that eleven (ll 0 o) percent 
of the utilities were aware of some drinking water cont
amination incidents that were caused by unprotected 
fire sprinkler systems. In addition, eleven (1l~o) percent 
reported that they v\·ere aware of drinking water conta-
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Detector Assembly 
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Other 
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Cross-Connection Control & 
Hydraulic Research 
30°0 

FIGURE 1 

Reduced Pressure 
Backflow Preventer 
34% 

FIGURE 2 

Factory Mutual 
17% 

FIGURE3 
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min,1tiun incidents c.1used by " fire sprinkler 
syskm with ,, single check valve or .11.nm 
check v,1lve instalk•d. Of those utilities 
respunding to the survey, sixty-three (63"~.) 

1 

percent believe b<lckfluw prevention is ,1 high 
priority on wet-pipe fire sprinkler systems. 

Thirty-four (3-1:"10) percent of the utilities 1 

responding to the survey required a double 
check backflow prevention assembly for pro
tection1 and twenty-seven (27%) percent 
required a double check detector assembly. 
(See Figure 2.) Thirty (30%) percent of the util
ities required a University of Southern 
California (USC) Foundation for Cross
Connection Control and Hydraulic Research 
product approval. (See Figure 3.) 

The survey indicated that 93% percent of the 
responding utilities do not consider two 
approved check valves to be an effective 
means for backflow prevention on a fire sprin
kler system. With respect to dry-pipe fire 
sprinkler systems, only thirty (30%) percent of 
the utilities report having a high priority need 
for backflow prevention. With forty-two (42%) 
percent using a double check backflow pre
venter as their level of protection. 

SAMPLING 
The majority of wet-pipe systems sampled 

were constructed of black-steel piping and 
were supplied from a combination (domes
tic/ fire water) distribution system. None of 
the wet-pipe systems sampled were construct
ed of copper or plastic piping. However, some 
were constructed of galvanized steel piping. 
Eighty-five (85) wet-pipe sprinkler systems 
were sampled using established written and 
video protocols. Each participating utility was 
supplied with observation data forms. Sample 
collection and analysis covered three types of 
analytical samples: 1) metals, 2) general water 
quality parameters, and 3) microbiological 
parameters. 

The average lead concentration levels ranged 
from 0.52 mg/Lon the fire sprinkler side of the 
riser control valve to 0.007 mg/Lat the potable 
water main. The average copper concentration 
levels ranged from 0.287 mg/L at the fire 
sprinkler side of the backflow preventer to 
0.016 mg/L after the systems had drained for 
120 seconds. The survey also reported average 
levels of: zinc1 manganese, cadmium, chromi
um, iron, calcium, and sodium. The general 
water quality parameters included: pH, tem
perature, conductivity, oil, grease, total dis
solved solids, total suspended solids, turbidi
ty, sulfate, total organic carbon, and alkalinity. 
The only microbiological parameter was the 
heterotropic plate count (HPC). A maximum 
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"It c.111 be seen th,1t the manv locatil;ns werl' 
found on average to excee1_{ drinking water 
standards." 

American Backflow Specialties 

Another component of the sampling 
process included collection of the fire sprin
kler system hydraulic design information 
and dates of the last testing and flushin•• 

L 0' 

W,1ter dge ranged from 3,115 days to four(.!) 
d,1vs. 

Limited backflow simulations were per
formed for identifying accurate backflow 
volumes to determine impacts of dilution of 
the contaminant mass in the water main. 
This testing was intended to simulate fire sprinkler 
valve failure in the open position and a backflow event 
occurring. 

ECONOMIC BURDEN 
According to the survey, "there is significant cost 

associated with retrofitting a backflow prevention 
assembly on an existing wet-pipe sprinkler system. The 
actual up-front capital costs for the installation of the 
backflow prevention assembly is expected to be a 
greater burden than the annual testing and mainte
nance costs of the assembly." 

Opinion of estimated costs associated with retro
fitting wet-pipe fire sprinkler systems with BPs. [Note: 
These opinions represent the survey author's judg
ments as design professionals and are supplied for gen
eral guidance. These opinions are not intended to be 
guarantees as compared to actual costs.] 

Look No Further 
For 

Anything Backflow 

CALL 
1 -B00·66·BKFLO 

1 ·800·662-5356 

MASTER WHOLES.Al.2 DISTRIBUTOR 

A SPECIAL COMPANY 
FOR SPECIAL CUSTOMERS 

Immediate Shipping Anywhere 

The survey stated, "It should be noted that cost esti
mates are site specific. Some sites may require the 
installation of a fire booster pump and a pump enclo
sure, which may increase the cost approximately two to 
five times. Each wet-pipe system that is to be retrofitted 
with a backflow prevention assembly will involve dif
ferent cost factors. The cost factor of the installation 
should be considered and evaluated to determine if the 
risk is significant enough to require the installation of a 
backflow prevention assembly." 

The survey included information from two water 
districts on costs of retrofitting. Mesa Consolidated 
Water District, California, completed a backflow pre
vention assembly retrofit program on wet-pipe fire 
sprinkler systems having no backflow protection. Of a 
total number of 558 wet-pipe fire systems in the dis
trict, MCWD identified 237 wet-pipe fire sprinkler sys
tems that required retrofit because those systems were 
not protected with backflow prevention assemblies. 

119 

Based on a served population of 
103,823 persons, this would equate 
to retrofitting 0.0023 fire sprinkler 
systems per customer, or an equiv
alent of $23 per capita based on a 
$10,000 per unit cost. 

The city of El Torro, California 
provides water to approximately 
56,000 persons and retrofitted 93 of 
117 fire sprinkler systems, which 
equates to 0.0017 fire sprinkler sys
tems per customer, or $17 per capi
ta. This information for MCWD 
and the city of El Torro can be used 
to estimate total retrofit costs. 

According to the survey, the cost 
of retrofitting existing wet-pipe fire 
sprinkler systems for the thirty (30) 
utilities evaluated would range 
between $231 million and 5313 mil-
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A•don Code Omci1ls 
Are the anti-siphon/back pressure products 
in your code required to be Field Testable? 

In most cases your answer would be yes. 
What about the hose connections in your code? Probably not. 

Only A.S.S.E. 1052 approved products offer the user true double check protection against 
back-siphonage and back pressure and are always field testable. 

Isn't it time your code required standards that the public thinks they already have? 

Make sure your code requires A.S.S.E. 1052 approved hose connection.field testable 
products. The only real way to protect those you serve. 

Excellence Always 

u 
WOODFORD MANUFACTURING COMPANY 

2121 Waynoka Road• Colorado Springs, CO 80915 •Phone: 719-574-1101 •FAX: 719-574-7621 
A Division of WCM Industries 

CONCLUSIONS 
As stated above, the AWWARF research study 
made a number of recommendations and poten-

"~··--.... O./· ii.•• tial future research needs. The study recommends that the construction of new wet-pipe 
' fire sprinkler systems include the use of a back

flow prevention assembly. The three reasons 
are: 1) water quality within wet-pipe fire sprin-

A city of Kissimmee operator collecting a sample at a 
fire sprinkler riser in Kissimmee, Florida. 

lion. Based on this same approach, the cost to retrofit 
Class 1 and Class 2 wet-pipe fire sprinkler systems 
nationwide that do not currently have backflow preven
tion assemblies would approximate between $4.-1 billion 
and $6.0 billion, assuming an affected population of 260 
million persons. 
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kler systems exceeds recommended standards, 
2) for new construction, the pressure loss of 
including a backflow prevention assembly can 
be engineered into the design of the new fire 
sprinkler system, and 3) the cost when included 
in new construction is low. 
There are arguments against retrofitting: 
• the existing system reliability may be dimin
ished, 
• the original design may be compromised, 
• the specific pressure loss violates codes, 
• increase the change of fire loss, and 
• retrofitting will impose significant costs for 

owners and consumers. 
"If a utility is to install a backflow prevention assem

bly on an existing Class 1 or Class 2 wet-pipe fire sprin
kler system, careful and professional judgement must 
be exercised. The utility should coordinate with the fire 
marshal and require a site-by-site hydraulic evaluation 
be made on each system," according to the survey. 

The design and production of a cross-connection con-
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AGENDA ITEM TITLE: 

- - ----------~-·----

CITY OF LAS CRUCES 
COUNCIL ACTION FORM 

FOR MEETING OF JULY 6, 1998 

AN ORDINANCE REPEALING ORDINANCE NO. 783 AND ADOPTING 
A NEW BACKFLOW PREVENTION AND CONTROL ORDINANCE 

FOR THE MUNICIPAL WATER SUPPLY SYSTEM 

BACKGROUND, SUPPORT INFORMATION, AND COUNCIL OPTIONS (in order): 

The Federal Safe Drinking Water Act and State of New Mexico Drinking Water Regulations require that the 
operator of a public water supply system prevent the contamination of the drinking water and control cross
connections between the public water supply. As a result of the federal statute and state regulations, the 
City adopted Ordinance No. 783 to protect from contamination of the City's water system by seeking to 
prevent the backflow or back siphonage when a cross connection exists between the City's water supply 
and another source of non-potable liquid without a backflow preventer. Such backflow can allow 
contaminated or polluted liquids to flow into the City's water supply system. 

Based on twelve (12) years experience with implementing Ordinance No. 783, City staff recommends that 
Ordinance No. 783 be repealed and that a new Ordinance which substantially revises the old Ordinance be 
enacted even though the basic requirements are not being changed. City staff has worked on the proposed 
Ordinance and the accompanying Backflow Prevention and Control Manual for more than a year with input 
from the local plumbing and business community, as well as the Water Technology Program staff of the 
Dor'\a Ana Branch Community College and Viking 11, a private consulting firm in Albuquerque that certifies 
backflow inspectors. 

City Utilities Division staff conducted a well publicized public meeting on May 18, 1998. Some questions 
were raised at the meeting by fire sprinkler installers, who were concerned that backflow preventers could 
reduce water pressure thereby affecting fire sprinkler systems. City staff has subsequently received a report 
on the issue of backflow prevention on fire sprinkler systems. The research was sponsored by the American 
Water Works Association Research Foundations ("AWWARF") and was conducted by fire sprinkler systems 
and water supply system professionals. The study included issues of water system safety, fire system 
effectiveness, and costs. A copy of the findings of the study is included in the Council Action package. 

(CONTINUED) 

Name of Drafter: Department/Division: Phone: 

MARCIA 8. DRIGGERS LEGAL/ADMIN 541-2128 
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COUNCIL ACTION FORM 
JULY 6, 1998 
PAGE 2 

BACKGROUND, SUPPORT INFORMATION, AND COUNCIL OPTIONS (in order): (Continued) 

BACKGROUND: (Continued) 

The basic AWNARF recommendations are: 

1. Require approved backflow prevention assemblies on all new construction: 

2. Prohibit backflow valves containing lead. 

3. Grandfather existing fire sprinkler systems if they have an Underwriters Laboratory ("UL"} approved 
alarm check. 

More detailed information is listed in the attached June 1998, report. 

City staff will be submitting a separate Backflow Prevention and Control Manual which contains detailed 
technical regulations to implement the Ordinance. The proposed Ordinance will not affect private residential 
City water customers at this time. 

SUPPORT INFORMATION: 

1. Ordinance with Exhibit "A" attached; 

2. Ordinance No. 783 adopted in 1986 and codified as Municipal Code Section 31-1 through 31-4 
entitled "Cross Connection Control"; 

3. June 1998, AWNARF study. 

COUNCIL OPTIONS: 

1. Approve the ordinance as drafted; 

2. Modify the proposed Ordinance as Council deems necessary; 

3. Do not approve the proposed Ordinance thereby continuing Ordinance No. 783 in full force and effect. 
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PROOF OF PUBLICATION 

David E. Mccollum, being duly sworn, deposes 
and says that he is the Publisher of the Las 
Cruces Sun-News, a newspaper published daily 
in the county of Dona Ana, State of New Mexico; 
that the notice l-_J?..r~l__d_oja_'[_--:Q~ 
per clipping attached--~;;- published once a 
wee-It/day in regular and entire issue of said 
newspaper and not in any supplement thereof 
for _J__ eenseettti\·e days, the first 
publication

0 
X'as,. g in the issue dated 

publiC"atiOn-w:;-i..:-_1-x--q=-vg-- and the last 

Deponent further states this newspaper is 
qualified to publish legal notices 
advertisements within the meaning of 
Chapter 167, Laws of 1937. 

Signed_~_~_,._f4t_: ~--
Publisher 

Official Position 

STATE OF NEW MEXICO 
SS. 

County of Dona Ana 

Notary Public in and for 
Dona Ana County, NM 

duly 
or 

Sec. 

NOTICE OF ADOPTION 

The City Council of the City ' 
of Las Cruces, New Mexico 
hereby gives notice of the 
adoption of the following· 

! Ordi~ances at the regular 
i meeting ?f August 3, 1998: 

1 . Council Bill No 99-oos· 
Ordinance No 1692: An 
Ordinance Repealing Las 
Cruces Municipal Code 
Section 19·332 (Formerly 
Section 21-254) and 
Enacting a New Section 19-
334 Concerning the 
Presence of Minors in Liquor 
Establishments. 

2. Council Bill No. 99-008: 
(!)rdinance No 1693: An 
Ordinance Repealing Las 
Cruces Municipal C9de 
Section 19-332 (Formerly 
Section 21-252) · and 
Enacting a New Section 1 g. 
332 Concerning the Selling 
or Giving of Alcoholic 
Beverages to Minors, and 
Possession of Alcoholic 
Beverages by Minors. 

3. Council Bill No. 99-007· 
Ordinance No. 1694: An 
Ordinance Repealing 
Ordinance No. 783 and 
Adopting a New Backflow 
Prevention and Control 
Ordinance for the Municipal 
Water Supply System. 

4. Council Bill No 99-QQB· 
Ordinance No 1695" An 
Ordinance Establishing a 
High Load Factor General . 
Services Rate for the Initial · 
Bectrlc System. 

~ Council Bill No. 99-01 O· 
Ordinance No. 1697: An 
Ordinance Changing the 
Zoning from R-3 (High 

I
. Density Residential) to 0-1 c 

(Office Conditional) on 
I Approximately 4.5 Acres of 
1 

Property Located West of 
Temple Street and 

1 
Approximately 200 Feet · 
North of North Main Street. 
Submitted by the Las Cruces 
Home Builders Association 
(Case Z2391). 

Complete copies of the 
Ordinance are on file in the 
Office of the City Clerk and I 
are available for public I 
inspection during regular ) 
Office hours. · 

WITNESS my hand and 
seal of the City of Las 
Cruces on this 4th day of . 
August, 1998. 

ls/Carolyn J. Duran 
Deputy City Clerk 

Pub. No. 20128 
Publish: August 9, 1998 ' ' 



PROOF OF PUBLICATION 

David E. McCollum, being duly sworn, deposes 
and says that he is the Publisher of the Las 
Cruces Sun-News, a newspaper published daily 
in the county of Dona~Ana, State of New Me.xico; 
that the notice h ~-
per clipping attached as published once a·. 
week/day in regular and entire issue of said 
newspaper and not in any supplement thereof 
for __ l_ eeAseettti¥e days, the first 
publication was ogin the issue dated 

'1 - td.-:L_ and the last 
publication was - C(- (:S?Jr 
Deponent further states this newspaper is ·duly 
qualified to publish legal notices or 
advertisements within the meaning of Sec. 
Chapter 167, Laws of 1937. 

" . 

~fk:~ 
Publisher 

Official Position 

STATE OF NEW MEXICO 
SS. 

County of Oona Ana 

Notary Public in and for 
Dona Ana County, NM 

City of Las Cruces. 

NQDCE OF !tffENT -
TO ADOPT 

The City Council of the City 
of Las Cruces, New Mexico. 
Hereby Gives Notice of its 
Intent to Adopt the following 
Ordinances at the Regular 
City Council Meeting, august 
3, 1998: 

1. Coyncil Bm No. 99-006: 
Ordinance No 1692: An 
Ordinance Repealing Las 
Cruces Municipal Code 
Section 19-332 (formerly 
Section 21-254) and enact
ing a New Section 19-334 
Concerning the Presence of 
Minors in LiqUOf 
Establishments. 

2. Coyncil Bm No. 99=()()6: 
. Ordinance No. 16~3: An 
i Ordinance Repealing Las 
1 Cruces Municipal Code 

I Section 19-332 (Formerly 
Section 21·251) and 

', Enacting a New Section 19-
332 Concerning the Selling 
or Giving of Alcoholic 
Beverages to Minors, ~ 
Possession of Alcoholic 
Beverages by Minors. 

3. Coync!I Bill No 99-007: 
Ordinance No 1694: _An 
Ordinance Repealmg 
Ordinance. No. 783 and 
Adopting a New Back11ow 
Prevention and Control 
Ordinance for the Municipal 
Water Supply System. . 

4. Coyncil Biii No 99-008: 
Ordinance No 1695: An 
Ordinance Establishing a 
High Load Factor G~ 
Services Rate for the Initial 
Electric System. 

Complete Copies of the 
Ordinances Are on File in the 
Office of the City Clerk and 
Are Available for Public 
Inspection During Regular 
Office Hours. 

Witness my hand and seal 
this 7th day of July, 1998. 

Isl Shirley Clark, 
CMCIAAE 
City Clerk 
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