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City of Fife, Washington
Case Study


Kurt Hospenthal,
Public Works Superintendent 







Case Study


Day 2 
Considerations







City of Fife Statistics


• Heavy Industry
• Extremely Noisy RF Environment
• 2,350 TouchRead Meters
• 6 Square Miles of Service Area
• Bi‐Monthly Billing (Springbrook)
• 48 Working Hours To Read Meters


– Did not include the 20‐30 Re‐Reads Each Month







City of Fife Statistics
• Went out for an RFP


– Included Installation


– 5 Responses


• United Pipe & Supply was selected
– Cannon Construction (Sub‐Contractor)


• Key Factors
– Simple


– With the Port and metro area RP was a concern
• Primary Use Licensed Frequency System


– Hourly Read w/ Leak Detection


– Water Proof TouchCoupler Connection


– Fully Functional Dual Port Radio


– 20 Year Warranty


– Local Support







Tower Gateway 
Basestation ‐ TGB


• NEMA‐4 Rated – Highly Secure


• Heated and Air Conditioned


• 8 Hour Battery Backup standard


Outdoor TGB Indoor TGB







Sensus SmartPoint
•Single and Dual Port Endpoints


•No Compromise on Dual Port
•TouchCoupler Connection


•100% waterproof and modular
•Transmits 2 Watts up to 6 times per day
•Delivers 24 readings per day for 20 years


•Nationally Published Warranty







FNP – Repeater 
• Repeats meter reads from 
hard to read locations


• Battery backup supply 
included


• NEMA 4 Weather Enclosure







Regional Network Interface
• Software and servers


• Web interface


• Provides reading files, 
reports, queries System 
Diagnostics


• At least 13 months 
hourly reading data 
warehouse







Project Team
City of Fife 
(Art Gregg)


United Pipe & 
Supply (Ryan 
Carnathan)


Cannon 
Construction 


(Jason Bolechala)


Installation Crew 
#1


Installation Crew 
#2


Sensus 
(Erik Ongstad)


TGB/RNI 
Installation Crew


Sensus 
(Dave 


Burningham)


Utility Billing 
(Carla Mathies)







Process Overview
• 7 Steps of Project 
Deployment


10


Pre‐Deployment Planning


Network Deployment


Optimization & Acceptance


RNI Deployment


Installer Training


Endpoint Installation


Award Notification







Installation Timeline
• Kick‐Off Meeting (September 4, 2008)
• TGB/RNI Equipment Arrive (November 14th)


– Including SmartPoint Radios
• TGB Installed by Sensus Sub‐contractor (Nov. 18th)
• RNI Installed by Sensus Technicians (Nov. 18th)
• City sent notices with utility bill (November Billing)
• Cannon Construction and city staff receives 


installation training (Nov. 19th)
• Installation Completed in 27 Days (Jan. 23rd)
• Sensus Turns Over Ownership (Jan. 30th) Light tower at City 


owned park







RNI Deployment


• Install RNI in Fife’s IT Room
• Establish Network 
Communications to TGB’s


• Setup Remote Access Thru Firewall 
for Tech Support


• Setup User Accounts
• Setup Data Exchange with 
Springbrook
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Regional Network 
Interface (RNI)







Installer Training


• Train Installers on:  


– Handheld Operation


– Proper Endpoint Installation


– Proper Documentation of Work 


Orders


– Verification of Endpoint Activation


– Safety & Security 
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Sequencing of Installation
• Installation started after final billing cycle of the 
year was complete.


• Followed reading route from Fife billing software
• Started with commercial area of town


– This allowed for January billing to be quick for Fife 
meter reading crew, since installation was not 
complete.


• Reviewed installations weekly to verify 
performance







Activation
• Make All Connections


• Place Command Link on 
bottom of SmartPoint


• Activate







Dual Port  Benefits
• No loss in functionality 
(hourly reads) or battery 
life (20 year warranty)







Meter Reading During Deployment
• Bi‐Monthly Billing


– November, January, March


• January billing was the only cycle 
affected by timeline.


• Pulled all available readings from 
the FlexNet System


• Moved any non‐FlexNet meters 
to existing handheld system for 
city crews to go read.







Challenges
• Weather


– Sensus TGB/RNI production was 
impacted by Hurricane “Ike” in 
September


– Snow Storm (Dec. 20‐26th)
– Flooding in Fife (Jan. 7‐9th)


• Data Entry
– Installation was going faster than data 
entry







Budget Performance
• Original Quote: $490,061.51
• Total Project Cost: $506,588.23


– The City of Fife identified an additional 
107 services


• System is performing better than we 
expected!
– Budgeted 3 FNP Repeaters


• Only using 2 of them
• Considering turning them off


• Installation came in right on schedule







Utility Billing –
Easy drop down menus







Customer Service
• When a call comes in you will be able to view 
the history in a chart or tabular form easily. 















First Experience







Weekly







Daily


Saturday 
@ 4PM


Monday
@ 8AM







Real Benefits
• Read meters and import into billing in 2 minutes
• Relieves two (2) crew members for other tasks
• Monitor Irrigation Accounts


– Have lots of off season theft
• Crew can take vacation around holidays
• Solving all customer disputes from the office
• Monitor large revenue customers weekly/daily


– Praxair and Emerald Queen Casino







System Redundancy and Resiliency


7 Days Storage
2 Channels


History Reads
In Every Transmit


30 Days Storage
If Backhaul Lost


8 Hour Back‐up
If Power Lost


13 Months 
Hourly Data 
Storage


Redundant
Backhaul


Redundant RNIHighly Reliable TGBBest of Breed
Endpoint







Case Study


Day 2 options







Taking day-to-day business to the 
desktop…
• remote shutoff capabilities
• avoid unnecessary truck rolls


TO DO 
LIST


Cancel 
water


Cancel 
electric


Cancel
Cancel
Cancel 
Cancel 


cable  







Reading resolution


Currently reading 
100 cubic foot 
resolution, with the 
Sensus ICE 
register.


•We have the ability to 
read 1 cubic foot up to 
a 10 inch meter.







Informing customers and increasing 
efficiency…
• inform with hourly usage history
• reduce service center call volume
• provide guidance for conservation


Customer Web Portal created in house or 
third party































In‐Home Displays
• Continuous In Home Communications
• Flexible Time of Use Pricing Tiers
• Critical Peak Pricing
• Flexible Override Features 
• Boil Water Restrictions


RING LAWNS TODAY







Detecting leaks across 
distribution lines…
• increasing system integrity
• reducing response time
• curtailing damage and associated costs







The Science of Leak Sound


Sound Waves


0 psi


60 psi


Leak







SCADA Opportunities


SCADA-Xchange™
SCADA Interface to 
Telemetric Equipment


•PRIAMRY LICENSE







Reaching Future Endpoints
U-SNAP


(Utility Smart Network Access Port)


Energy
Gateways


Any HAN Radio 
Standard







Future Equipment
• Enough bandwidth to 
work with applications 
yet to be 
determined…..







Considerations
• Coverage is Guaranteed?
• Long Term Costs to Operate/Maintain the AMI 
System?


• Complexity, Reliability and Required Staff?
• Reading Frequency vs. Battery Warranty
• Network Supports Future Enhancements?
• Analytical Tools Available?
• References?
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Large Meter Testing
INCREASE REVENUE NOT RATES


Presented by Dan Sleeth







Considerations 
for a meter 
change out


Increased 
Operating 


Costs
Increase 


Revenue not 
Rates


Increase 
Meter 


Reading 
Efficiencies


Declining 
Government 


Funds


Reduce 
Unaccountable 


Water


Rising Water 
Demands


Decaying 
Facilities 


Infrastructure
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Size  Rule 2” 3” 4” 6” 8” 10”


AWWA  “A proper economic balance should be attained.” 
From p.39 of AWWA M6 Manual, Fourth printing copyright 1999 


Washington  480‐111‐
161 in 
1971 


from p53 
AWWA 
M6


4  2  2 2  2 2 


Oregon 
and Idaho 


No regulations for periodic testing have 
been adopted 


 


 







WAC 246-290-
496


Metering requirements
(3) Meters must be selected, installed, 


operated, calibrated, and maintained 
following generally accepted industry 
standards and information from the 
manufacturer.







from “WATER USE EFFICIENCY GUIDEBOOK” 
- Developing an effective water use 
efficiency (WUE) program can take a lot of 
time and effort… understanding the state’s 
new WUE requirements and will help 
municipal water suppliers and consultants 
implement the WUE rule [chapter 246-290 
Washington Administrative Code (WAC)].


Washington State Water Use Efficiency (WUE)
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How to Collect 
Data


“We suggest reading all meters (source, 
intertie, and service) every one to two 
months. This will help you detect 
significant changes in water usage and 
manage any potential major problems 
or leaks.”
“It is important to collect data from 
source and service meters at the same 
time, otherwise leakage calculations 
may not be accurate.”


Collecting Service 
Meter Data


Service meters are required on all 
direct service connections (see Chapter 
2). Within a water system plan [WAC 
246-290-100 (4)(b)(ii)] or small water 
system management program [WAC 
246-290-105 (4)(h)], you must report 
the following:
• Water consumed.
• Annual totals for each customer 
class (such as single-family residence 
or commercial use).
• Customer class seasonal variations.


Washington State Water Use 
Efficiency Rule
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Forecast future useWUE - Forecast


Historic Water 
Use Patterns


“Historic water use patterns are an 
important component for accurate 
demand forecasting. This figure is 
the basis for future projections. For 
some systems, understanding the 
usage patterns for different 
categories of customers and 
seasonal variations may be useful.”


WUE -
Leakage


“Distribution Leakage 
Standard – Municipal water 
suppliers are required to 
meet a distribution system 
leakage standard to minimize 
water loss from their 
distribution system.”
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WUE -
Education


Customer education


WUE -
Evaluate


In addition to the mandatory measures, 
there are also measures that you must 
evaluate.  These are:


• Evaluate rates that encourage water demand 
efficiency [WAC 246-290-100(4)(j)(iv) and 
246-290-105(4)(l)].


• For systems with 1,000 or more connections, 
evaluate reclamation opportunities [WAC 246-
290-100(4)(f)(vii)].


WUE -
MANDATORY


The following WUE measures are 
mandatory:


• Install production (source) meters – WAC 246-
290-496(1).


• Install consumption (service) meters – WAC 246-
290-496(2).


• Perform meter calibration – WAC 246-290-
496(3).


• Implement a water loss control action plan to 
control leakage – WAC 246-290-820(4).


• Educate customers about water use efficiency 
practices – WAC 246-290-810(4)(f).







How Is This Revenue Lost?
Meter Failures
Meter Inaccuracies
Misapplication
Sizing
Undetected Leaks
Theft







LARGE METERS PROVIDE BIG 
OPPORTUNITIES FOR IMPOVEMENT
◦ Utility Revenue Increase
◦ Utility Maintenance Reduction
◦ Immediate Positive Cash Flow
◦ Increased Accountability
◦ Quick Pay Back


Sensus Commercial/Industrial Water Meters







60% of UTILITY Revenue Is 
Generated By Only 10% of 
Total Meters 
Commercial/Industrial Large 
Meters!


Sensus Commercial/Industrial Water Meters
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Complying with WUE (Washington State)
Focusing on increasing revenue
Began testing







In house
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Picture of a  meter with a riser, ready for testing











PD/MJ
1 1/2 GPM 100 GPM


Turbo
3 GPM 120 GPM


Positive Displacement or Multijet
1 ½ to 100 gpm (Continuous 50)


Turbo
3 to 120 gpm at 150 psi


PD/MJ


2 GPM 120 GPM


Compound
1/4 GPM 160 GPM


2” Flow Comparison
Positive Displacement or Multijet
2 to 120 gpm (continuous 60)


Turbo
3 to 160 gpm


Compound
1/4 to 160 gpm


Turbo


3 GPM 160 GPM


OMNI C2 Meter 2”


1/4 GPM 200 GPM


C2 OMNI for 1 ½ and 2
1 ½ to 250 gpm at 200 psi 
(continuous 160) 







What do you use for 1 ½ and 2” services?


Turbo Meters


Positive Displacement or 
Multijet Meters


Compound
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Went with OMNI
Reasons
One moving part
NO LEAD Ductile Iron body
Extended flow ranges
Data logging
Electronic recalibration
Interchangeable parts
AMR/SCADA outputs standard
Simpler than traditional compound meters


No cross over loss
Less moving parts, no coordinator
No valves







Floating Ball Technology.  Only one 
moving part in the water system
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Double Tree Hotel 18800 Pac. Hwy
Test Results
Across 3 flow ranges 82% registration
Replacement 
4” Omni @ approx. $3300 plus Labor
Highline Water District 3 man Crew 2 hours labor







Max Flow Min Flow
Average 


Flow
Average 


Consumption Total Consumption


8.4331 0 0.01 69.2 50,662.60


Date Time Min Flow Max Flow Consumption


3/26/2008 3:00 PM 4.47 4.8 29,957.10


3/26/2008 4:00 PM 4.44 4.81 30,232.80


3/26/2008 5:00 PM 4.47 4.69 30,506.60


3/26/2008 6:00 PM 4.47 4.74 30,782.00


3/26/2008 7:00 PM 4.43 4.69 31,053.70


3/26/2008 8:00 PM 4.39 4.67 31,322.90


3/26/2008 9:00 PM 4.37 4.61 31,593.20


3/26/2008 10:00 PM 4.39 4.58 31,862.50


3/26/2008 11:00 PM 4.39 4.58 32,131.40


2" OMNI T2


31 Day History (March 26 2008 - April 26 2008)
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 Consumption  Min Flow  Max Flow


Average Flow Rate - 1.15 GPM
Minimum Flow Rate - 0.0 GPM
Maximum Flow Rate - 8.4331 GPM
Average Consumption - 69.7 GPH
Total Consumption- 50662.6 Gallons


2" OMNI T2


31 Day History (March 26 2008 - April 26 2008)
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 Consumption  Min Flow  Max Flow


Average Flow Rate - 1.15 GPM
Minimum Flow Rate - 0.0 GPM
Maximum Flow Rate - 8.4331 GPM
Average Consumption - 69.7 GPH
Total Consumption- 50662.6 Gallons
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Results
$15,000 per month billed before
Change out with 18% loss=$2,700
Per month.
Expected ROI
Less than 2 months
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Bow Lake Trailer Town 
3240 S. 182nd St.


Test Results 
Across 3 flow ranges total of 84% registration


Replacement
6” F2 Omni @ Approx $10,000 plus labor
Highline Water District 3 man Crew and Service Truck @ 4 
Hours labor.







UL/FM approval
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Max Flow Min Flow
Average 


Flow
Average 


Consumption Total Consumption


8.4331 0 0.01 69.2 50,662.60


Date Time Min Flow Max Flow Consumption


3/26/2008 3:00 PM 4.47 4.8 29,957.10


3/26/2008 4:00 PM 4.44 4.81 30,232.80


3/26/2008 5:00 PM 4.47 4.69 30,506.60


3/26/2008 6:00 PM 4.47 4.74 30,782.00


3/26/2008 7:00 PM 4.43 4.69 31,053.70


3/26/2008 8:00 PM 4.39 4.67 31,322.90


3/26/2008 9:00 PM 4.37 4.61 31,593.20


3/26/2008 10:00 PM 4.39 4.58 31,862.50


3/26/2008 11:00 PM 4.39 4.58 32,131.40


2" OMNI T2


31 Day History (March 26 2008 - April 26 2008)
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 Consumption  Min Flow  Max Flow


Average Flow Rate - 1.15 GPM
Minimum Flow Rate - 0.0 GPM
Maximum Flow Rate - 8.4331 GPM
Average Consumption - 69.7 GPH
Total Consumption- 50662.6 Gallons


2" OMNI T2


31 Day History (March 26 2008 - April 26 2008)
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Average Flow Rate - 1.15 GPM
Minimum Flow Rate - 0.0 GPM
Maximum Flow Rate - 8.4331 GPM
Average Consumption - 69.7 GPH
Total Consumption- 50662.6 Gallons
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Results 
Monthly Billable of $8,200 with a
Loss of 16% for a total of $1,312
Per month.
Expected ROI
A little over 9 months!







LARGE METERS PROVIDE LARGE REVENUE 
AND SHOULD BE TESTED!
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Summary


Have begun a three year upgrade 
of commercial meters.
Primary focus 1 ½ thru 6” meters
Good Initial Results
Quick Return on Investment
Excellent Reporting Capabilities
Leads to Improved Customer 
Service
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Thank you!
Dan Sleeth


Operations Lead
Highline Water District


dsleeth@highlinewater.org



mailto:dsleeth@highlinewater.org
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1. Did you know?


2. Leak Detection - Current Mindset/Current Terms.


3. Theory of Leak Detection.


4. What Warrants Leak Detection?


5. Two Methods of Leak Detection.


6. Pros and Cons.


7. Case Study.


8. Key Conclusions.


OBJECTIVES
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225,000 public water systems.
30% are community serving 90% of the 
population.
980,000 miles of pipe (2003 AWWA Est.).
$386 Billion replace cost (Distribution only).
.27 main breaks/mile.
264,000 main breaks/year.
4,500 miles of line replaced/year.
25% CI & ST in poor condition.
It takes 39,000 Gallons of H2o to make 1 
car!


DID YOU KNOW?
NATIONAL
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AWWA estimates NRW nationwide is 30%.


Of that, 50-75% can be recovered with leak 
detection.


California Dept. of Water Resources estimates 81 
billion gal/yr leaks in California alone.


Leakage can be controlled for approximately 
$150/million gallons.


A production cost of $.50/1000 would equate to 
$500/million gallons.


NATIONAL


DID YOU KNOW?
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GLOBAL
According to World Bank it is estimated that 33 Billion 
Cubic Meters (33 trillion gallons…yes, trillion) of treated   
water is lost annually at an estimated cost of 15 billion 
dollars per year.  Enough water to fill 43,629,729 average 
size swimming pools!


Actual percentages of loss in select utilities in developing    
countries can be as high as 70%.


DID YOU KNOW?







As recently as early 1990’s leak 
detection was considered a “luxury 
service”.
Drought in Southern US.
Changing Laws concerning Water 
Loss Management.
Several States have adapted IWA 
standards and have laws in place 
or in draft form.
Southern States like California & 
Texas are taking the lead due to 
extreme water shortages.
Utilities in Philadelphia, Orlando & 
Nashville and many more have 
active water loss programs in 
place.
AWWA activities and involvement 
increasing (see next slide).







AWWA Water Loss Control 
Committee Adopts IWA 
Methodology in Aug. 2003.
Committee issues a free Water 
Audit Software in 2005.  Updated 
in 2009 (Built on MS Excel).
M36 Manual of Best Practice to 
address new water loss control 
technologies issued in late 2008.
Committee actively promoting 
new methods at conferences and 
to state and federal regulators.
AWWA Research Foundation 
projects #2811 and #2928 
completed for utilities to assist 
them with water loss control.







DON’T US THE TERM “UNACCOUNTED FOR” 
ANYMORE!!!!
AWWA WATER LOSS COMMITTEE STUDY 
FOUND THERE WERE SIMPLY TOO MANY 
MEANINGS AND VARIATIONS. 
MOST IF NOT ALL WATER CAN BE 
“ACCOUNTED FOR”







Efficiency – Best use of resources to conserve water and recover revenue.
Active Leakage Control – Proactive approach to control unknown leaks includes 
regular surveys. 
Passive Leakage Control – Policy where no systematic attempt to locate and repair 
unknown leaks is made.  New technology allows for some forms of Passive Control.
Apparent Losses – Customer losses including metering, accounting, theft, etc.  Often 
called “paper losses”.
Real Losses – Physical losses from system (up to customer consumption point).  
Leakage (usually the largest component of real losses).
District Metered Area (DMA) – An “isolated” section of the water system which is 
closely monitored and analysis is used to differentiate usage and leakage (Real 
Losses) used for IWA Audit.
Economic Level of Leakage (ELL) – Found by determining the level of Real Losses 
where the sum of the cost of real loss reduction and the cost impact is at a minimum.  
Bottom Up Water Audit Approach – Detailed investigation into loss components to 
describe the nature of the occurrence of loss and accurately quantify the loss volume 
and cost impact.
Top Down Water Audit Approach – Compiling annual water balance from available 
data and records no matter how accurate and reliable they are.  
Water Balance – Summary of key water audit data showing management from 
source to customer.  The sum of all columns equal and thus balancing.
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No matter how good the equipment gets or what type of 
equipment is used, leak detection theory will always be the 
same…


Leak Detection is based on acoustics.


Water traveling through pipes does not make noise.


Only when disturbed does noise occur:


Pipe blockages, sudden changes in diameter, sudden change in 
direction, flow through pumps and meters, service draw, 
throttled valves, pipeline damage and leakage.


The sound generated is transmitted through the pipe wall and 
surrounding soil structure and minimally through the water.


LEAK DETECTION THEORY
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Sound transmission is based on these factors:


Type of Pipe Material: Metallic is best, asbestos 
cement is good and plastic of any type is poor.


Diameter of pipe: The larger diameter the pipe, the 
less distance the noise will travel and the leak will 
have a lower frequency component.


System pressure: Higher pressure creates more 
energetic leak noise.


Soil conditions: Sound travels best in rocky, sandy, 
volcanic condition, poorest in compact clay soils.


LEAK DETECTION THEORY
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Provide exact location of known leaks (water surfacing, 
etc.).


Unknown Leaks (telemetry indicates higher than normal 
usage).


Water Audit (audit indicates high non-revenue water loss).


Establish System Integrity especially on un-metered 
systems.


Preventative Maintenance Tool.


Increase Efficiency.  Conserve Water.


State and Federally Mandated!


WHAT WARRANTS LEAK 
DETECTION?







Active and Passive
- Active Leak Detection
- Proactive approach to control unknown leaks. 
- Typically using a crew with an assortment of electronic devices.
- Includes regular surveys. 
- Passive Leak Detection
- Policy where no systematic attempt to locate and repair unknown 


leaks is made.
- Leaks are addressed when they are known or reported.  No active 


search for them is conducted.  
- Latest Passive Leak Detection Method is accomplished using Leak 


Noise Loggers.  







The Active Method allows for the user to listen for 
themselves if a leak is present.


Requires good equipment and a trained technician.  


The majority of “in-house” Active Programs fail.


Many qualified firms that offer Active Surveys.


1. Multiple types of equipment.


2. Experienced “Ears”.  


3. Be careful of “mom and pop” companies!







Hydrant to Hydrant – 7-10 miles of line per day.


Standard/Comprehensive Survey – 4-8 miles per day.


Service to Service – 2-3 miles per day.


Correlator Survey – 1-2 miles per day.







Usually requires full time assistance of one utility 
employee with a consultant.


Usually requires significant investment in equipment 
for a proper in-house program.  


Service companies average .01 - .08/ft based on a 
number of variables.  
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Electronically-Amplified Leak Detectors
All have amplifier, sensor and headphones.
Much better sound quality and more sensitive.
Some have adjustable filters.
Vary greatly in performance and price.


ACTIVE LEAK DETECTION EQUIPMENT


Around $4,500.00 Around $1,350.00


Around $3,300.00
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Leak Noise Correlators
Most expensive technology.
Relatively few utilities have one.
Very accurate as long as pipe type, size   
and location are known. 
Both digital and analog models available.


ACTIVE LEAK DETECTION EQUIPMENT


Around $20,000.00 Around $35,000.00







I hate leaks…







Meanwhile outside somewhere in the system…..


…This method is often called…Managing Failure!







A new approach to Passive Surveys


Noise Acoustic Data Loggers.
Many types, based on similar technology.
“Dumb Loggers” and “Smart” Loggers.
Correlating Loggers (labor intensive).
AMR.
Used for permanent or “lift and shift”  deployment.  







AMR Compatible Systems hear leaks only in close 
proximity. Nearby service draw might be 
recognized as a leak.  
Correlating Loggers are labor intensive (lift and 
shift).  Not so Passive.  Programmed to run at 
night.  
Dumb Loggers only respond to noise.  Additional 
equipment needed to pinpoint.
Loggers allow for surveys as time permits, 
therefore the “passive” tag.  











Dedicated employees.  
Pipe type (plastic vs. metal).
Conditions of pipes (new vs. old).
Distance between valves (long vs. short)
Condition of valves (sediment, water, 
throttled, buried).
Security 
Theft
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Data Loggers
Leak/No leak loggers.
Correlating loggers.
Both require large investments.


PASSIVE EQUIPMENT USED


Around $10,000.00 
for a set of 6-10


Usually require 
additional equipment to 
pinpoint the leak Around $20,000.00 


for a set of 8


Usually requires “lift 
and shift”







Pros:
Fewer dry holes.
Easy Maintenance.
Can do with minimal 
equipment.
Cost outlay for utility is 
small when using a 
company.
Can break survey into 
yearly and rotate through 
the system.


Cons:
Survey can take longer.
Requires dedication (if in-
house program is done).
Tying up personnel to 
assist or do in-house.
Equipment can be 
expensive for in-house 
programs. 
Turn over for in-house 
programs (update training 
for new users).







Pros:
Minimal amount of labor to 
deploy.
Can cover same area as 
Active Method more 
quickly.  
Does not take extensive 
training to deploy.
Computer assisted. 
Alarm mode. 


Cons:
Can be very expensive 
particularly for whole 
system coverage or AMR 
system.
Limitations (valve 
distances, pipe type and 
false leak noises).
Maintenance (corrosion, 
battery failure and theft.
Transmission from valve 
boxes generally poor.  







The two methods can be used together and 
depending on what type of loggers (dumb 
loggers) must be.  
Unless used together, is one method better 
than the other?  You decide!







Albuquerque, NM 2006/2007
1. Study funded and managed by New Mexico Environmental 


Finance Center (as a 3rd party) for the Albuquerque Bernalillo 
County Water Authority.


2. Passive Field work completed by Fluid Conservation 
Systems (FCS).  Active Field work completed by Hughes 
Utility Services.


3. Objective was to compare Active vs. Passive in the same 
sections of the system.


4. 4 Grid Zones were tested.
5. Some control questions (hydrant leaks were inadvertently 


repaired by crews).
6. Active method produced 25 confirmed leaks.  
7. Passive methods produced 3 confirmed leaks.  







Source: Phase III Report Head to Head Evaluation Active versus Passive Leak Detection Methods
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Source: Phase III Report Head to Head Evaluation Active versus Passive Leak Detection Methods
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Source: Phase III Report Head to Head Evaluation Active versus Passive Leak Detection Methods







Source: Phase III Report Head to Head Evaluation Active versus Passive Leak Detection Methods







Source: Phase III Report Head to Head Evaluation Active versus Passive Leak Detection Methods







1. There is not one size fits all solutions to leak detection.
2. Active vs. Passive can have dramatic result differences 


and costs.  
3. Know your limitations based on system characteristics 


(pipe type, valve spacing, & access points. 
4. Have resources available to address suspected leaks 


(repair crews and materials).  
5. The benefits of leak detection (real loss reduction) are 


only realized if the leaks found can be repaired in a 
timely manner.  


6. All “leaks” are suspected leaks until they are excavated 
and verified.  











AWWA M36 – Water Audits and Loss Control Programs
Fluid Conservations Systems
Gutermann Leak Detection, LTD
Sewerin Leak Detection Technologies
SubSurface Leak Detection
Pollard Water
Hughes 
International Water Association
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Waterworks Fasteners







TRIPAC


THIS IS ASCREW
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THROUGH BOLT & CAPSCREW







Bolt Terms
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A Bolt is a Spring!
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Thread Loading


Thread Load Sum
1 34% 34%
2 23% 55%
3 16% 71%
4 11% 82%
5 9% 91%
6 7% 98%
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Grade 2
• ASTM 307A – Finished


– Mild Steel
– Minimum Tensile
– No Max Tensile


• ASTM 307B - Heavy
– AWWA General                               


Specification
– 1/8 larger across the flats 
– Requires 1 wrench size 


larger
– 100ksi Max Tensile
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Grade 5


• SAE J429 - Finished
• Structural Grade Bolt 


• ASTM A325 - Heavy
– Buildings
– Less Threads 
– Longer Shank
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A325 SHORT THREADS / GR 5 LONG THREADS
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Grade 8 / A354 BD


• Automotive
• Off Road / 


Suspension
• Large Diameter 


Connections
• 72” & Above
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Break-away Bolts


• Wet or Dry?
• LADWP 100% Silicon 


Filled
• Proper orientation
• 6 hole - 5/8”
• 8 hole - 3/4”
• Bolt up or down?
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Red Brass (silicon bronze)
• For meters - no galvanic corrosion
• Soft
• Fully Threaded
• Alternate is SS w/ blue nut
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T-304 Stainless Steel


• ASTM F593 / F594 –
Finished Hex
– T-304
– No Molybdenum


• ASTM A193 / A194 –
Heavy Hex
– B8 – Heavy hex 


version of 304
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T-316 Stainless Steel


• ASTM F593 / F594 –
Finished Hex
– T-316
– More MD & NI -


Higher yield


• ASTM A193 / A194 –
Heavy Hex
– B8M – Heavy hex 


version of 316
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Stainless Benefits / Issues


• Galling -
Anti-seize 


• Anti-seize 
not required 
with Blue 
nut


• “Burning”


• Stretching –
re-torque


• Corrosion 
Protection
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Stainless and Blue Nut


• No Anti-Seize
• Higher Tension Without Over Stressing 


The Bolt
• Rarely a Need for Re-tightening
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Torque & Lubrication


• Cad             25%
• Zinc             15%
• Oiled           15%
• Xylan           50-70%
• Common Practice is Oiled
• Who provides Torque Values
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T-Head Bolts


• Available in low alloy, Corten & 
Stainless Steel
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Coatings


• Cadmium
• Zinc
• Hot-dip Galvanized
• TRIPAC 2000
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Salt Spray


1000 Hours
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Galvanic Scale
• ANODIC / LESS NOBLE / CORRODED END


– Zinc                                            


– Aluminum


– Galvanized Steel


– Cadmium


– Mild Steel, Wrought Iron


– Cast Iron


– Lead


– Brass, Bronze


– Copper


– Stainless T-304 F593 C or D


– Stainless T-316 F593 G or H
– CATHODIC / MORE NOBLE / PROTECTED END







TRIPAC


Corrosion Costs
• U.S. Federal Highway Admin - Mandated by 


Congress
– in conjunction with NACE


• Direct Annual Cost $276 B
– Utilities $47.9 B
– Drinking Water & Sewer - $36 B
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TWO YEAR STUDY BY NACE FOR THE US 
GOVERNMENT: 36 BILLION DOLLARS ANNUAL 
CORROSION COSTS


• UNFORTUNATELY, THERE IS A LACK OF 
COMPLETE AND UP TO DATE INFORMATION 
ON ALL WATER SYSTEMS, WITH LIMITED 
COMMUNICATION AMONG WATER 
UTILITIES, AND THUS, LIMITED 
AWARENESS AND IMPLEMENTATION OF 
AVAILABLE CORROSION CONTROL 
TECHNOLOGIES
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Questions
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Bolts and Nuts for Flanged Connections
Bolts and nuts shall be as indicated below (select the appropriate specification and finish):
Specification: (select one)


307 A
Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 


Grade A. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on 
the head of the bolt shall be A 307 A.  


307 B
Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile strength conforming to ASTM A307, 


Grade B. Bolts shall be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and 
be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall be heavy hexagonal for 
greater bearing area. Identification on the head of the bolt shall be A 307 B.


Grade 5 Carbon Steel Bolts
Bolts shall be carbon steel with a minimum 105,000 PSI tensile strength conforming to SAE J429. Bolts shall 
be standard ANSI B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be standard ANSI 
B1.1, Class 2A coarse threads. All bolt heads and nuts shall be hexagonal. Identification on the head of the 
bolt shall be three slash marks.


T-316 Stainless Steel (Finished Pattern)
Bolts and nuts shall be stainless steel conforming to ASTM F593 for bolts and ASTM F594 for nuts. Bolts 
shall be threaded to conform to ANSI B 18.2.1, page C-1 for finished hex bolts. Nuts shall conform to ANSI B 
18.2.2, page D-1. Nuts shall be finished with TRIPAC 2000 coating system to minimize galling and ensure 
proper torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads and nuts shall be 
hexagonal. Identification on the head of the bolt shall be T-316, 316, F593G or F593H.







B8M T-316 Stainless Steel (Heavy Pattern)
Bolts and nuts shall be stainless steel conforming to ASTM A193 Grade B8M for bolts 
and ASTM A194 Grade 8M for nuts. Bolts shall be threaded to conform to ANSI B 
1.1, Class 2A coarse threads. Nuts shall conform to ASTM A194. Nuts shall be 
finished with TRIPAC 2000 coating system to minimize galling and ensure proper 
torque. Anti-seize compound shall not be utilized with the blue nuts. All bolt heads 
and nuts shall be heavy hexagonal. Identification on the head of the bolt shall be 
B8M.
Finish: (select one)
Bolts and nuts shall be plain finish.
Bolts and nuts shall be Zinc plated to reduce the effects of corrosion.
Bolts and nuts shall be provided with a hot dipped or mechanically galvanized finish 
to reduce the effects of corrosion. “Overtapped” nuts and holes may be required 
when hot dipped bolts are specified.
Bolts and nuts shall be finished with the TRIPAC 2000 coating system to significantly 
reduce the effects of corrosion. A multi-step process shall be utilized to chemically 
clean, abrasive blast and prime with zinc/nickel phosphate primer prior to application 
of the Xylan fluoropolymer. Wear resistance (K-Factor) shall be in the range of 6 to 8 
(excellent) and minimal effects should be seen after a 3000 hour Salt Spray test 
conforming to ASTM B-117. 


Mechanical Joint T-Head Bolts
A242 Steel Bolts


Bolts shall be ASTM A242 weathering steel with minimum yield strength of 45,000 
PSI.  All T-Bolts & nuts shall be threaded in accordance with ANSI/ASME B1.1, Class 
2A fit, with coarse-thread series.  Heavy hex nuts shall be used.  Bolt heads shall be 
in accordance with the dimensions of ANSI/AWWA C111 / A21.11-95. 







Hydrant Break-Off Bolts
307A Break-Off Bolts


Bolts and nuts shall be carbon steel with a minimum 60,000 PSI tensile 
strength conforming to ASTM A307, Grade A. Bolts shall be standard ANSI 
B1.1, Class 2A coarse threads. Nuts shall conform to ASTM A563 and be 
standard ANSI B1.1, Class 2A coarse threads. All bolt heads and nuts shall 
be hexagonal. Identification on the head of the bolt shall be A 307 A. 5/8” 
diameter break-off bolts shall have an 11/32” hole drilled in the shank 2 3/8” 
deep. ¾”diameter break-off bolts shall have a 13/32” hole drilled in the 
shank 2 3/8” deep. The bored out holes shall be 100% filled with silicon to 
prevent moisture from corroding the bolt internally.


Meter Bolts
Silicon Bronze Bolts


Bolts and nuts shall be silicon bronze conforming to ASTM F 468. Material 
shall meet UNS Alloy number C65100, Alloy 651, low silicon bronze B. Bolts 
shall be standard ANSI B1.1, Class 2A coarse threads. All bolt heads and 
nuts shall be hexagonal. Washers shall be of the same material as the bolts 
and nuts. Identification on the head of the bolt shall be 651, SB or 
unmarked.
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Remote SCADA Management of 
Water Systems







Howard Woodward P.E.


Senior Process Controls Engineer


Glen Barcus


Senior SCADA System Designer  







Introduction


Tools and options to improve remote 
management of water utility systems


• System architecture


• Configuration improvements


• Live demonstration







Central Control Location Field


PLC
Auto-
Dialer







Auto‐Dialers


• No additional hardware or software


• Quantity of alarms limited by hardware


• Initial Setup can be difficult 


• Dial‐out only (no dial‐in)


• Cost per alarm point is high


• No additional process data


• No call‐out list management


• Less popular for new installations







Central Control Location Field


Computer


PLC


Local 
Wi-Fi Firewall


iPadiTouch







Main Computer


• Standard desktop PC


• Can be a server for larger 
systems


• Contains 
– Visualization software


– Alarm software


– Historian & information 
display software


– Remote reading software







Firewall Essentials


• Highly secure, high quality firewall is key


• Coordination with remote devices increases 
security


• Limits outgoing internet access


• Consider Internet connection that is separate 
from business LAN/IT system


• Multiple simultaneous user access is important 







Rugged Laptop


• Hardware designed for 
extreme environments
– Daylight screen


– Metal case 


– Waterproof keyboard


– High vibration and drop/shock 
resistance


• Used by police departments 
and military







Rugged Laptop


• Higher cost – higher durability


• Internet access
– Cellular phone network


– WiMax (Clearwire) Internet access


– Wifi (stationary)


• Terminal Services or Web Browser remote 
access reduces maintenance effort 







Handheld Devices


• Ultimate in mobile 
monitoring: in meetings or on 
the go


• Alarms delivery: text 
messages or email



http://www.google.com/imgres?imgurl=http://www.scadalink.com/products/img/text-phone-display.jpg&imgrefurl=http://www.scadalink.com/products/unicon.html&usg=__R9Qj-muhJ7dTWsGAf5MhRTf0gnU=&h=688&w=850&sz=53&hl=en&start=4&um=1&itbs=1&tbnid=e_NvKCA8C-o-DM:&tbnh=117&tbnw=145&prev=/images?q=scada+cell+phone&um=1&hl=en&rls=com.microsoft:en-us:IE-SearchBox&tbs=isch:1





Handheld Devices


• Full access through 
browser or application
– iTouch (Wifi only)


– iPhone/iPad (multitasking 
support scheduled for 
2010)


– Windows Mobile cellular 
phones







Configuration Option Improvements


• Advanced Alarm Management


• Screen and Trend Organization







Advanced Alarm Management 


• Direct focus to most urgent issue


• Reduce distraction and stress during 
emergencies


• Provide advisory if overall situation is degrading


• Reduce overtime effort and stress for operators







Advanced Alarms


• Management of alarms across multiple sites 


• Related alarms grouped and consolidated for 
notification as a unit 


• Automatic suppression for sites that are out‐of‐
service


• Alarm delivery schedules and multiple 
responders


• Alarm prioritization











Alarm Prioritization


• High priority: immediate on‐site response 
required, alarm selects responder


• Remote response: operational changes, no site 
visit required


• Low priority: response can be delayed until 
normal business hours


• Events: tracked and time‐stamped, but no 
operator alert







Alarm Improvement Examples


• Standby generator running
– Classify as event rather than an alarm


– Additional ATS contact and PLC input required to 
indicate running in normal mode


• Alarms associated with a specific pump or 
process train can be suppressed if stopped 
normally


• VFD failure alarm delivered to operator and 
electrician







Increased Installation Effort


• Operations: Development of detailed alarm 
and operations strategies


• Programming: Additional effort to configure 
alarms


• Equipment: Collect more information from 
equipment







Make Information Accessible


• Easy‐to‐read overview of your system with links 
to increasing detail


• Summary trend screens that indicate when 
further detailed analysis is helpful


• Overview alarm screens display alarms in 
priority order with selectable filters







Minimum Requirements  


• Programmable Logic Controller (PLC) – usually 
part of water system automation


• Computer with software for visualization, 
historical data, and alarm management


• Reports


• Troubleshooting cases







Additional of Benefits


• Systems with Remote access allow trusted 
outside support to “look over the shoulder” 
when assistance is needed


• Allows outside support and troubleshooting of 
PLC programs remotely







Live Demonstration


• The following slides are examples from the Live 
Demonstration  







Presently 
out of 


service



















Summary


• Select a system architecture to provide a path 
toward advanced features


• Advanced alarm management improves water 
system operations


• Organize information to streamline access to 
important data


• Remote access improves SCADA support and 
maintenance







Questions?


• Howard Woodward P.E.
hwoodward@parametrix.com


• Glen Barcus
gbarcus@parametrix.com


• Darold Woodward
darold@parametrix.com
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Fire Hydrant 
Operation and 
Maintenance


Presented by
American Flow Control


Charlie Sovacool







Agenda
• Hydrant History
• Dry Barrel Nomenclature


– Types of Dry Barrel Hydrants
• Wet Barrel Nomenclature
• Standards and Specifications
• Inspection and Installation
• Hydrant Security
• Maintenance
• Record Keeping







What is a Hydrant?


• Definition – a valving device connected to a 
water main.  Fire hoses can be attached to 
outlet nozzles which discharge water at a 
high rate, primarily for fire fighting.







History of Fire Hydrants


• Wooden Water Pipe
•As early as mid 1600’s
• Fire Plug


• Cast Iron Water Pipe
•Early 1800’s







History of Fire Hydrants 
(cont.)







History of Fire Hydrants 
(cont.)







History of Fire Hydrants 
(cont.)







Historical Hydrants







Dry Barrel Fire Hydrants


• Nomenclature
• Upper Barrel Components
• Lower Barrel Components 


• Types of Valve Closure and Component Names
• Compression closing with the pressure
• Compression closing against the pressure
• Toggle or Scissor
• Slide-Gate


•AWWA C502 







Nomenclature:
Upper Barrel
Components Operating Nut











Fire Hydrant Anatomy
Operating nut
• Five-sided nut is NST 1 ½”
• Different threads







Nomenclature:
Upper Barrel
Components Weather Shield











Nomenclature:
Upper Barrel
Components


Stem Nut







Nomenclature:
Upper Barrel
Components Stem











Nomenclature:
Upper Barrel
Components Stop Nut











Nomenclature:
Upper Barrel
Components Bonnet











Nomenclature:
Upper Barrel
Components


Nozzle Section
or Upper Barrel











Nomenclature:
Upper Barrel
Components Outlet Nozzle







Nomenclature:
Upper Barrel
Components Hose Outlet Nozzle







Nomenclature:
Upper Barrel
Components Pumper Outlet Nozzle











Nomenclature:
Upper Barrel
Components Outlet-Nozzle Cap







Fire Hydrant Anatomy
Barrel &Nozzles
• Variety of sizes and configurations
• Pumper nozzle – Varies 4 ½ - 5 1/4” ID
• Outlet nozzles – 2 ½” ID typical
• Barrel length depends on frost depth







Nomenclature:
Upper Barrel
Components Stem Coupling











Nomenclature:
Upper Barrel
Components Lower Barrel







Lower Barrel







Nomenclature:
Upper Barrel
Components Breakable Flange























Nomenclature:
Lower Barrel
Components


Main Valve







Main Valve







Nomenclature:
Lower Barrel
Components


Upper Valve Plate







Upper Valve Plate







Nomenclature:
Lower Barrel
Components


Lower Valve Plate







Lower Valve Plate







Nomenclature:
Lower Barrel
Components


Valve Seat 







Valve Seat 







Nomenclature:
Lower Barrel
Components


Drain-Ring 







Drain Ring 







Nomenclature:
Lower Barrel
Components


Base or Shoe











Nomenclature:
Lower Barrel
Components


Drain Valve











Nomenclature:
Lower Barrel
Components


Drain Outlet











Base Connection & 
Nozzle Options


• Bases available to fit all pipe connection 
styles







Base Connection & 
Nozzle Options


• Bases available to fit all pipe connection 
styles







Hydrant Operation
• All nozzle caps on tight
• Don’t stand in front of caps while 


operating
• Always use a hydrant wrench
• OPEN HYDRANT SLOWLY!!
• Open hydrant completely
• CLOSE HYDRANT SLOWLY!!


Counter 
clockwise to 
open







Hydrant Valve Operation
• Dry-barrel, Center Stem







Hydrant Valve Operation
• Dry-barrel, Center Stem











Modern Dry Barrel 
Hydrants


•AWWA C502


•Clow


•Darling


•Mueller


•Waterous


•M & H















Wet Barrel Fire 
Hydrants


• AWWA C503


• Nomenclature


• Geographic Areas Used


• Compression: Closes with Water Pressure







Wet Barrel Fire Hydrants







Wet Barrel Fire 
Hydrants











Hydrant Styles


Wet Barrel Hydrants
• Installed only in 


areas where there 
is no danger of 
freezing







James Jones







Common Hydrant Valve Types


• Compression closing with the pressure
• Compression closing against the pressure
• Toggle or Scissor
• Slide-Gate







Compression:                              
Closes with Water Pressure







Compression:                     
Closes Against Water 


Pressure







Eddy







Eddy







Toggle or Scissor Type







Iowa







Iowa







Sliding Gate Type







Terminal
City







Terminal
City







STANDARDS and 
SPECIFICATIONS







Introduction


• Standards? - Specifications?
• We will explain the difference between 


standards and specifications
• Standards bring stability to our industry 
• Specifications give consistency to your water 


district







Agenda


• AWWA
• UL/FM
• Fire Hydrants
• Gate Valves
• Indicator Posts
• Coatings







Overview


• Standards and Specifications are needed


• They affect many of the products in your 


system


• Know your system requirements







Vocabulary


• Standards -An acknowledged measure of 
comparison for quantitative or 
qualitative value.


Benchmark, Gauge, Measure, Yardstick


“A point of reference”







Vocabulary
• Specification -


Exact statement of particulars, 
especially a statement prescribing
materials, dimensions, and quality
of work for something to be built,
installed or manufactured.


To specify - To state explicitly or in
detail.







AWWA


• Dry Barrel Fire Hydrants
• IBBM Gate Valve
• Resilient Wedge Valve
• Reduced-Wall RWGV
• Coatings


C-502-94
C-500-02


C-509-01


C-550-01


C-515-01







UL/FM


• Underwriters Laboratories


• Factory Mutual Research Corporation







Underwriters Laboratories


• Fire Hydrant


• Valves


• Indicator Post


UL-246


UL-262


UL-789







Factory Mutual


• Fire Hydrant


• Valves


• Indicator Post


Class No. 1510


Class Nos. 1120 & 1130


Class No. 1110







Summary


• Standards are Benchmarks


• Specifications are Detailed Requirements


• Make your Specifications fit your system







Where to get more information


• AWWA Standards Manual


• Underwriters Laboratories


• Factory Mutual Research Corporation







Inspecting and Installation


• Pre-installation Inspection Procedures


• Installation Guidelines


• Testing Hydrant Operation







Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat















Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat







Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat











Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat







Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat







Pre-installation Inspection


• Check for damage


• Ensure built to specifications


• Ensure all components are present


• Tighten Bolts


• Cycle Hydrant-Check for ease of operation


• Observe the main valve moves away from its seat







Hydrant Installation Concerns
• Well drained soil
• Firm foundation 


support
• Base below frost line
• Inlet & main clean of 


foreign matter
• Clean hydrant
• Support hydrant
• Plumb hydrant
• Pipe restraints


• Check hydrant drain 
holes 


• Provide drain rock
• Cover drain rock 
• First backfill over pipe
• Open main valve
• Check for leaks
• Flush hydrant
• Close hydrant
• Backfill







Nomenclature:
Installation Terms


Auxiliary Valve or
Hydrant Gate







Installation Guidelines


• Connect to lines large enough to handle flows


• Locate according to local codes


• If no codes…two foot set back from curb or roadway


• Excavate trench so that as horizontal as possible


• Excavate a pit under hydrant and fill w/gravel


• Set hydrant as plumb as possible







Installation Guidelines


• Connect to lines large enough to handle flows


• Locate according to local codes


• If no codes…two foot set back from curb or roadway


• Excavate trench so that as horizontal as possible


• Excavate a pit under hydrant and fill w/gravel


• Set hydrant as plumb as possible







Typical Hydrant 
Installation































Nomenclature:
Installation Terms


Bury or Trench Depth







Nomenclature:
Installation Terms


Cover







Nomenclature:
Installation Terms


Ground Line







Nomenclature:
Installation Terms


Hydrant Lead















Fire Hydrant Security


• Why Hydrant Security
• Types


– Op-nut
– Cap
– Check valve


• EPA and Homeland Security







Operating Nut Security







Operating Nut Security







Operating Nut Security







Nozzle Cap Security







Nozzle Cap Security







Nozzle Cap Security







Nozzle Cap Security







Maintaining Hydrants
• Develop a checklist
• Inspect & operate annually – minimum
• Visually inspect for rust & wear
• Check nuts, bolts, couplers and nozzle 


caps
• Remove cap and check barrel for water.
• Remove valve seat & inspect
• Slowly open hydrant and check nozzle 


caps for leaks
• Check hydrant drain







Lubricate nozzles with grease 
Flush hydrant
Lubricate stem
Record date, status and repairs
If damaged and not immediately 
repairable, bag and notify fire district 
Remember to open and close 
hydrant slowly!!







Hydrant Servicing Order
• Start at the reservoir, tank or pump station 


and work downstream











Nozzle Replacement


• Leaded Nozzle


• Threaded Nozzles


• Mechanically Attached



























































Overhaul
• Follow detailed maintenance manual







Record Keeping


• Preventative maintenance ensures that the hydrant will work 


when needed


• Record keeping can provide a preventative maintenance


schedule and a record of maintenance and repairs performed


• ISO ratings are determined by the records kept















Troubleshooting


• PROBLEM - Operating nut turns freely but 
hydrant does not open.


• SOLUTION - Inspect rod coupling for 
breakage and insure rod pin is properly 
installed. Break coupling is likely broken.







Troubleshooting
• PROBLEM - Ground around hydrant is highly saturated.
• SOLUTION - Close hydrant and remove nozzle cap. Check 


with listening device to determine if water is passing by main 
valve. If it is determined that main valve is leaking try the 
following: a) Flush hydrant in fully open position (watch to see 
if rocks or other foreign objects flush out of barrel). b) After 
flushing for several minutes shut off hydrant. Watch for several 
minutes to see if flow stops. Place hand over open hose 
nozzle; suction should be felt indicating hydrant is no longer 
leaking and drains are working properly. c) If flushing does not 
solve problem it would indicate that something is trapped or 
has cut main valve rubber. Follow seat removing instructions 
to replace the valve. Check threads on bronze seat to be sure 
that it is not damaged. If threads appear worn or bent replace 
bronze seat. d) If replacing valve does not stop leakage, 
bolting at hydrant shoe may be loose or the base gasket is 
damaged. Hydrant must be excavated to make repair. 







Troubleshooting


• PROBLEM - External leakage is noticed 
around the operating nut.


• SOLUTION - This indicates that O-Rings 
are cut or missing. O-Rings can be 
replaced without shutting off water. See 
repair section of manual for proper 
replacement. 







Troubleshooting
• PROBLEM - Operating nut is extremely 


hard to turn.
• SOLUTION - Remove pipe plug in top of 


operating nut. Squirt one or two shots of 
food grade lubricating grease. If hydrant 
remains hard to operate replace thrust 
washers in hydrant head. If this does not 
solve problem inspect threads and make 
sure there is lubrication in lubrication 
chamber.







Troubleshooting
• PROBLEM - Water is dripping around 


nozzles.
• SOLUTION - Remove nozzle cap and 


replace cap gasket. Check nozzle to be 
sure that it is properly installed. Hydrants 
installed prior to 1980 used leaded-in 
nozzles. Nozzle may require re-caulking. If 
hydrant has a cast date of 1981 or later, it 
has an O-Ring behind nozzle. If leakage is 
coming from behind the nozzle, replace O-
Ring. 







Troubleshooting
• PROBLEM - Hydrant will not drain properly.
• SOLUTION - Check to be sure water table has 


not risen too high to allow for drainage. Flush 
hydrant to be sure drains are clear. Open 
hydrant slowly several turns while leaving caps 
firmly in place will insure hydrant drains are 
clear. Close hydrant and repeat this procedure. 
Do this slowly three or four times. If this does not 
solve problem, remove hydrant seat assembly 
and check rubber drain facings. If no problems 
are found, excavate hydrant to see if concrete or 
other materials have blocked drain holes. 







Darling







Waterous
Pacer







Fire Hydrant Operation 
and Maintenance


Charlie Sovacool
American Flow Control
csovacool@acipco.com


Questions?


Thanks for coming!



mailto:csovacool@acipco.com





Valve Types
• Non-Rising Stem - NRS







Resilient Wedge NRS











Valve Types
• Non-Rising Stem – NRS


• Outside Screw and Yoke - OS&Y







Resilient Wedge OS&Y











Valve Types
• Non-Rising Stem - NRS


• Outside Screw and Yoke - OS&Y


• Post Indicator Valve - PIV















End Connections


• Flanged


• Mechanical Joint


• Tyton


• PVC or IPS


• Threaded







125# Flanges







250# Flanged











Tapping Valve







Ductile Iron vs. Gray Iron


• Mechanical Properties - Microstructure


• Mechanical Tests


• Pressure Testing


• Beam Loads
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Ductile Iron vs. Gray Iron


• Mechanical Properties - Microstructure
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Ductile Iron vs. Gray Iron


• Mechanical Properties - Microstructure


• Mechanical Tests


• Pressure Testing


• Beam Loads











1.  Pressure Energized Seals


Resilient Seated Features







2. Fusion Bonded Epoxy coating


Resilient Seated Features































3. Oversized diameter waterway


Resilient Seated Features







4. Smooth waterway


Resilient Seated Features







5. Two upper o-ring seals


Resilient Seated Features







6. Lower o-ring seal


Resilient Seated Features







7. Two thrust washers


Resilient Seated Features







8. High strength bronze stem


Resilient Seated Features







9. Independent bronze stem nut


Resilient Seated Features







10. Rubber encapsulated wedge-EPDM


Resilient Seated Features
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