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CHAPTER 6 
 

OPERATIONS AND MAINTENANCE PROGRAM 
 
OBJECTIVE 
 
The objective of this chapter is to present the City of Bingen’s operation and maintenance 
(O&M) program to assure satisfactory management of the water system operations in 
accordance with WAC 246-290. 
 
The O&M Program includes the following elements: 
 

• Water System Management and Personnel 
• Operator Certification 
• System Operation and Control 
• Preventive Maintenance Program 
• Emergency Response Program 
• Cross-Connection Control Program 
• Record Keeping and Reporting 
• O&M Improvements 

 
WATER SYSTEM MANAGEMENT AND PERSONNEL 
 
The water system is maintained by the City of Bingen.   
 
OPERATOR CERTIFICATION 
 
Department of Health (DOH) requires all Group A water systems to have at least one 
certified Water Distribution Manager (WDM) under WAC 246-292-050.  The WDM 
must further be certified at a level equal to or higher than the water system’s 
classification rating as described in Table 6-1 and in accordance with WAC 246-292-040.   
 

TABLE 6-1 
 

Water System Group Classification 
 

Classification Population Served
Class S Less than 251 
Class 1 251 to 1,500 
Class 2 1,501 to 15,000 
Class 3 15,001 to 50,000 
Class 4 More than 50,000 
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The City serves less than 1,500 people so it is required to have a WDM with Level 1 
certification.  Additionally, they are required to develop a Cross-Connection Control 
(CCC) Program and must ensure that a Cross-Connection Specialist (CCS) is employed 
on staff to ensure correct development of the program and proper protection to the 
potable water supply.  A Backflow Assembly Tester (BAT) is responsible for the annual 
inspection and testing of backflow prevention assemblies in accordance with WAC 246-
290-490.  The City currently contracts out backflow assembly testing services.  Table 6-2 
provides a list of the City’s water system maintenance personnel, positions, and 
certifications. 

 
TABLE 6-2 

 
Operations and Maintenance Personnel City of Bingen 

 
Staff Position Certification 

David Spratt Public Works Superintendent WDM 2 
CCS 

Jay Hicks Public Works Maintenance Worker WDM 1 

 
PROFESSIONAL GROWTH REQUIREMENTS 
 
In order to promote and maintain expertise for the various grades of operator 
certification, Washington State requires that all certified operators complete not less than 
three Continuing Education Units (CEU) within each 3-year period.  Programs sponsored 
by both Washington Environmental Training Resources Center (WETRC) and the 
American Waterworks Association (AWWA) Pacific Northwest Subsection are the most 
popular source of CEUs for certified operators in Washington State.  A professional 
growth requirement may also be met by advancement by examination or certification in a 
different classification. 
 
In addition to providing CEUs, operator training is an important component in 
maintaining a safe and reliable water system.  At a minimum, all personnel performing 
water system related duties should be trained in the following areas. 
 

• Confined space 
• Trenching and shoring 
• Traffic Flagging 
• Asbestos cement pipe safety 
• Cross-connection Control 
• Chemical Handling 
• First Aid and CPR 
• Self Contained Breathing Apparatus use 
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It is the responsibility of the City of Bingen to assure that the Public Works staff receives 
the training required to remain certified. 
 
SYSTEM OPERATION AND CONTROL 
 
The City’s staff is responsible for the daily operation of its wells, storage facilities and 
distribution system.  In addition to daily operation they also perform preventative 
maintenance on the system. 
 
IDENTIFICATION OF MAJOR SYSTEM COMPONENTS 
 
It is important for water utilities to have in place a program that ensures the proper 
operation of the water system and the continuous reliability of critical system 
components.  This section details the City of Bingen’s ability to operate, monitor and 
control its various water system facilities.  These facilities include wellheads, pressure 
reducing valves, interties, reservoirs, disinfection systems, distribution systems, valves 
and master meters.  The related operational activities performed by operations staff are 
identified, and the schedule under which these tasks are performed is presented.  The 
normal operation of the water system was described in Chapter 1 and the locations of 
major water system components are shown in detail in Figure 1-2. 
 
PREVENTIVE MAINTENANCE 
 
The most cost effective method for maintaining a water system is to provide a planned 
preventative maintenance program.  Through a planned preventive maintenance program, 
the optimal level of maintenance activities can be provided for the least total maintenance 
cost.  Preventative maintenance programs involve defining the task to be performed, 
determining the frequency for each task, and then providing necessary staff to perform 
the task.  A summary of the preventative maintenance performed by the City is provided 
in Table 6-3.  Examples of maintenance records for these facilities are provided in 
Appendix O. 
 

TABLE 6-3 
 

Summary of Preventative Maintenance Activities 
 

Facility Type of Maintenance Maintenance Schedule 

Hydrants 
 

• Flush 
• Exercise 
• Measure flow 

Annually  
(By Fire Department) 

• Paint Every 5 years 

Treatment • Replace Chlorine  As Needed 
• Replace Booster Pump As Needed 
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TABLE 6-3 – (continued) 
 

Summary of Preventative Maintenance Activities 
 

Facility Type of Maintenance Maintenance Schedule 

Distribution 
System 

 

• Monitor Residual 
Concentration 

Daily 

• Calibrate source meters Every 3 years 
• Water samples See Chapter 3 
• Identify and repair leaking 

water mains 
As Needed 

• Flush water lines Twice per year 
Backflow 
Devices 

• Inspect and test backflow 
prevention devices 

Annually 

Production 
Wells 

• Read source meter Daily (except weekends 
and holidays) 

Interties and 
PRV 

• Read meters Daily (except weekends 
and holidays) 

• Inspect and repair Annually 
 
Sources of Supply 
 
The City supplies most of its water from a system of wells and supplements that with 
water from interties with the City of White Salmon.  Water from these wells is pumped 
directly to storage in the Old Reservoir.  There are three wells currently used for 
production.  Based on instantaneous water rights, the Reservoir Well has a pumping 
capacity of 50 gpm and is referred to as Source No. 3; the Park Well has a capacity of 
260 gpm and is referred to as Source No. 5; the Dry Creek Well has a pumping capacity 
of 140 gpm and is referred to as Source No. 6.  In addition there is Maple Street Well, 
known as Source No. 2, which is not in current use and has not been used for at least the 
past 15 years.  Currently none of the City’s wells are provided with backup power 
capability.   
 
In addition to well sources, the City maintains three interties with the City of White 
Salmon.  They are called the Old Line intertie, the SR 141 PRV intertie and the SR 14 
intertie.  The SR 141 PRV intertie is owned and maintained by the City of Bingen while 
the other interties are owned and maintained by the City of White Salmon.  Each intertie 
consists of a meter and a PRV.  
 
Source capacity can degrade over time due to several possible causes.  These include loss 
of pump capacity, increased head loss in piping, leakage in pump riser pipes, and reduced 
intake screen capacity.  Changes in pump capacity can indicate pump problems.  Changes 
in pump power demands may indicate changes in pump conditions or problems with the 
pump motor or motor control equipment. 
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In 2005, the City rehabilitated the Park and Dry Creek wells.  The rehabilitation consisted 
of removing sediment, brushing the casing and borehole and high pressure jetting (Park 
Well only).  The City should consider the need to repeat this type of maintenance if well 
yields decrease significantly over time.   
 
Treatment 
 
Treatment with chlorine occurs just before water from the three wells enters the Old 
Reservoir.  The treatment system uses liquid sodium hypochlorite at a concentration of 
12.5 percent.  The system was installed in 2013 to replace the gas chlorination system 
that was previously in place.  The hypochlorite is supplied by six 53-gallon storage 
containers and includes a feed pump and a backup feed pump.  
 
The amount of hypochlorite injected into the side stream varies from 1.92 gpd to 
3.67 gpd, depending on the amount of water coming from the City’s wells, and is 
adjusted manually.  The chlorine residual is maintained within a range of 0.20 to 
1.80 mg/L.  If the chlorine residual is above or below 1.5 mg/L at the sample tap from the 
distribution line after the reservoir, the appropriate adjustments will be made to bring the 
chlorine residual back to that level. 
 
Storage 
 
Reservoirs can be vulnerable to contamination in public water systems.  Contaminants 
can enter the reservoir through cracks or openings at the vent, overflow or drain screens.  
Deteriorating hatch covers and vandalism can also compromise reservoir water quality.  
Poorly designed and maintained reservoirs can hamper the emergency operation of a 
water system.  If reservoir drains are not functioning properly, it may be difficult to purge 
a contaminant from the system.  Written documentation of reservoir maintenance must be 
completed with each inspection and repair, and a copy of the report retained on file. 
 
Steel reservoirs need to be painted every 20 to 25 years.  The Old Reservoir was 
constructed in 1949.  The interior and exterior of the Old Reservoir have not been painted 
since it was constructed.  Much of the Old Reservoir interior is badly rusted, including 
structural elements and the outlet.  The Old Reservoir exterior is less rusted than the 
interior, but it is badly discolored throughout.  The Sand Pit reservoir was constructed in 
2001 with a factory finish on the interior and exterior that remains in excellent condition. 
 
Both reservoirs were inspected in June 2006 by Liquivision to asses their condition.  The 
Old Reservoir was found to be in poor to fair condition and the Sand Pit Reservoir was 
found to be in good to excellent condition.  The Old Reservoir exterior could benefit from 
repainting, but the interior is so badly rusted that the metal has pitted and proper surface 
preparation could be difficult.  Some of the structural elements may need to be replaced 
prior to recoating and a thorough structural evaluation is required prior to making a 
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determination of whether it is appropriate to recoat the reservoir interior.  It is 
recommended that the Old Reservoir be replaced rather than repaired. 
 
DISTRIBUTION SYSTEM 
 
Maintaining records of water main conditions and repair work can play a significant role 
in preventing water main breaks and emergency shutdowns.  By documenting leaks and 
maintenance work on each pipe section, trends and patterns can be established, and 
severe problems can often be averted.  Currently the City does keep written records of 
reported leaks, breaks, main repairs, or water quality complaints. 
 
Dead-end water lines are susceptible to water quality problems and should be flushed to 
remove stagnant water and any sediment that may have been deposited.  The City 
currently flushes dead end water mains as needed.   
 
Valves are necessary for water system control during emergencies, scheduled repairs and 
maintenance, and water main extensions.  Quite often, contractors and other maintenance 
personnel who operate distribution system valves during construction activities may 
inadvertently leave valves closed or partially open at the conclusion of their project.  A 
routine valve exercise program, performed at least yearly, will ensure that normally open 
valves are fully open, thus providing full flow in the event of a fire or other large system 
demand.  Exercising valves also aids in finding damaged or broken valves that could fail 
when they are operated for shutdowns.  It is the responsibility of the City to know the 
location, type, and size of all valves within the system.   
 
Fire hydrants are equally important water system components, and, like valves, require 
routine inspection and maintenance.  Both valve and hydrant maintenance is sometimes 
overlooked, most often as a result of constraints on available staff.  Currently, the City 
does inspect and flush its hydrants.  This is done annually by the Fire Department.  It is 
recommended that this is done twice a year, usually in the early winter before it freezes, 
and consideration should be given to providing a similar type of maintenance program for 
the valves in the system.  Although the distribution system is relatively small, records 
should also be kept documenting valve and hydrant inspection and any work that has 
been done on them.  
 
METERS 
 
Accurate and well-maintained water meters are an essential tool in the efficient 
management of a water utility.  In addition to their economic importance, water meters 
provide the utility a means to estimate DSL, measure the success of conservation 
programs, and determine compliance with water rights. 
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Existing Meter Reading System 
  
The City’s distribution system is fully metered.  Source meters at the City’s wells are 
read daily, Monday through Friday.  The source meters from the three White Salmon 
interties are read monthly.  The majority of the current meter reading system is done by 
radio (approximately 80 percent).  The City is in the process of installing radio meters at 
all connections.  Commercial users, industrial users, large residential units currently have 
their meters read monthly throughout the year.  Residential units with wireless meters 
record continuously and are read monthly.  Manual residential meters are read monthly, 
year round.   
 
Automated Meter Reading System 
 
The City of Bingen is in the process of implementing an automatic meter reading (AMR) 
system for its water utility.  This system will reduce labor costs and improve accuracy.  
As of August 2014, 293 of the City’s 352 residential service meters have been replaced 
with new radio read meters.  The City expects to have all residential meters replaced by 
the end of 2015.      
 
The type of AMR system being installed by the City is a mobile radio system.  This type 
of system uses meters that transmit a radio signal that can be picked up by a receiver in a 
vehicle.  The vehicle drives a route that passes by the meters and the reads are 
automatically taken.  The system reads and stores the meter readings digitally, reducing 
the chance for wrong or lost reads.  In order to implement this system distribution meters 
must be either retrofitted or replaced to make them compatible.  The City is currently in 
the process of replacing all of its residential service meters with radio read capable 
meters.   
 
Manual Reading System 
 
The City still has 59 residential meters that have not be replaced and must be read 
manually as of August 2014.  City crew enters manual reads into a hand-held meter 
reading system when the system in the truck cannot read a radio read meter or for 
services not yet upgraded to radio read meters. The hand-held system is then downloaded 
into the city’s billing system. The meter reading software provides an alert report for both 
the radio reads and the manually entered information when a meter shows that water has 
been running through the meter for a 24-hour period at the time the meter is read. City 
crew rereads meters that have unusually high usage or have experienced an error in the 
automated system. City crew is required to manually verify meter reads when a reread is 
required. 
 
INVENTORY OF MATERIALS 
 
The City of Bingen maintains supplies required to make emergency repairs to their water 
system and to install new services.  At a minimum, the supplies include the supplies 
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necessary to repair leaks for every size and type of pipe in the distribution system.  This 
includes PVC piping, dresser couplings and valves for pipe sizes ranging from 1 inch to 
10 inch. 
 
EMERGENCY RESPONSE PROGRAM 
 
Water utilities have the responsibility to provide an adequate quantity and quality of 
water in a reliable manner at all times.  To do this, utilities must reduce or eliminate the 
effects of natural disasters, accidents and intentional acts.  Most utilities routinely deal 
with small scale emergency situations.  Large scale emergency situations occur far less 
frequently, but may manifest themselves in the same way as the routine emergencies.  If a 
utility is well prepared to handle routine emergencies, then they will also be better 
prepared to handle more disastrous ones as well. 
 
VULNERABILITY ANALYSIS AND EMERGENCY PROCEDURES 
 
Although it is not possible to anticipate all potential disasters affecting the City’s water 
system, formulating procedures to manage and remedy several common emergencies is 
appropriate.  Common types of emergency situations include contamination of the water 
supply, power failure, a severe earthquake, and fire. 
 
Contamination of the Water Supply 
 
The most common problem for small water system is the detection of coliform bacteria.  
In many instances, bacteria contamination can be quickly resolved by chlorine 
disinfection.  Instructions that the City should follow in the event that coliform bacteria 
are detected in the system are listed below in Table 6-4. 
 
If contamination of the water supply does occur, there are procedures that must be 
followed in order to comply with Department of Health requirements.  Procedures for 
various types of contamination are discussed in the following sections. 
 
Bacteriological Presence Detection Procedure 
 
Notification procedures for notifying system customers, the local health department, and 
DOH of water quality emergencies are an important component of an emergency 
response program.  All public water systems will occasionally experience detection of 
bacteriological contaminants.  Such detections are typically the result of sample tap 
contamination or improper bacteriological sample collection procedures.  However, the 
persistent detection of coliform bacteria in the water supply, particularly E. Coli or fecal 
coliform, may require the issuance of a public boil water notice to ensure that the health 
and safety of water customers is not compromised.  Emergencies such as floods, 
earthquakes, and other disasters can result in damage to the water system infrastructure, 
which may also warrant a boil water notice as a precautionary measure.  A suggested boil 
water notice is provided in Appendix P.  WAC 246-290-320 requires water utilities to 
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follow specific procedures in the event coliform bacteria are detected in the water system.  
Refer to the DOH publication 331-187 Follow-up to an Unsatisfactory Routine Coliform 
Sample in Appendix Q for procedures to follow in the event of an unsatisfactory coliform 
test.   
 

TABLE 6-4 
 

Bacteriological Contamination Response Procedures 
 
Contamination 

Site Response Procedures 
Reservoir 1. Collect repeat sample to confirm contamination. 

2. Close valves to isolate reservoir from system and redirect wells 
to supply distribution system directly. 

3. Inspect vents, screens, hatches, and piping to identify 
contamination source. 

4. Drain, clean, and disinfect reservoir if water is unsuitable for 
consumption due to stagnation or contamination. 

5. Disinfect reservoir with chlorine as required in AWWA 
Standards.  Collect repeat samples and return reservoir to 
service when results are satisfactory. 

Distribution 
System 

1. Close valves where possible to isolate contamination source. 
2. Flush lines to end of distribution system until chlorine residual 

is detected. 
3. Allow 24 hours or chlorine contact time in distribution system. 
4. Collect repeat samples and return system to service when 

results are satisfactory. 
 
IOC, VOC, and SOC Detection Procedures 
 
In the event that volatile organic chemicals (VOC’s) or synthetic organic chemicals 
(SOC’s) are detected in the City’s drinking water sources, contact DOH to develop 
notification procedures and a follow-up testing plan.  
 
Power Failure 
 
Various types of weather can cause loss of power, such as wind storms, lightning, floods, 
and snow storms.  Power for the City of Bingen is provided by Klickitat PUD.  Table 6-5 
lists the facilities which may be affected by a lengthy power outage and actions that may 
be taken to reduce the impact on the water system.  A flood of Dry Creek could have 
several implications on the Park Well and Dry Creek Well, the most probable being 
electrical damage.  The addition of an emergency power system is discussed in Chapter 8 
of this Plan. 
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TABLE 6-5 
 

Power Outage Response Procedures 
 

Facility Affected Response Procedures 
Wells 1. Contact the Klickitat PUD to determine the length 

of the power outage. 
Reservoir 1. Check the reservoir level. 

2. Notify customers to curtail water use if reservoir 
level continues to drop. 

Distribution System 1. Continue to monitor reservoir 
2. Request additional water use curtailment. 

Chlorination Facility 1. Run chlorinated water booster pump using 
portable generator. 

 
Severe Earthquake 
 
Although severe earthquakes are rare, the City of Bingen may be vulnerable if facilities 
are damaged.  Table 6-6 lists facilities that may be affected by a severe earthquake and 
the actions that may be taken to reduce the impact on the water system. 
 

TABLE 6-6 
 

Earthquake Response Procedures 
 

Facility Affected Response Procedures 
Wells 1. Check all wells and shut down pumps if necessary. 
Reservoirs 1. Check reservoirs for structural damage. 

2. Drain reservoirs if there is a danger of bursting, or seal 
cracks and leaks as required. 

Distribution System 1. Isolate damaged sections and repair. 
 
Fire 
 
A large fire in the City will most likely result in a reduction in distribution system 
pressures and drawing down of the reservoirs.  The wells should be checked to ensure all 
wells are operating properly to provide additional water.  The water level in the reservoir 
should also be checked to see how much storage is available for system demands and fire 
fighting. 
 
EMERGENCY CONTACT INFORMATION 
 
Appendix R provides a list of Emergency Contacts for the City’s water utility, including 
regulatory officials, equipment and material vendors and contractors.   
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MITIGATION RECOMMENDATIONS 
 
Water system reliability is an important responsibility of a water purveyor.  WAC 
246-290-400 Reliability, requires that water purveyors ensure adequate water service in 
the event of failure of a key system component. 
 
The City of Bingen, like any other water system, is vulnerable to a number of situations 
which may disrupt service, as described in the previous section.  Depending on the 
emergency, disruption to water service could last a few hours, or several days, as would 
be the case in a long term power outage.  The well pumps currently do not have 
provisions for backup power and they would be unavailable as a water supply during 
power outages. 
 
CROSS-CONNECTION CONTROL PROGRAM 
 
As required by WAC 246-290-490, Cross-Connection Control, utilities have the 
responsibility to protect customers from water contamination due to cross-connections.  
A cross-connection control program is required to be included in the Water System 
Comprehensive Plan under WAC 246-290-100. 
 
A cross-connection is any physical arrangement where the potable water supply is 
connected, directly or indirectly, to any liquid of unknown or unsafe quality that may 
contaminate the public water supply through backflow.  The regulation also requires 
utilities to develop and implement a comprehensive program to control cross-connections 
within the system.  An acceptable cross-connection control program must address the 
following elements: 
 

• Establishment of legal authority and program policies; 
• Evaluation of premises for cross-connection hazards; 
• Elimination and/or control of cross-connections; 
• Provision of qualified personnel; 
• Inspection and testing of backflow prevention assemblies; 
• Quality control of testing process; 
• Response to backflow incidents; 
• Public education for consumers; 
• Record keeping for CCC program. 

 
In addition, other CCC program requirements are: 
 

• Coordination with the Local Administrative Authority (LAA), which is the 
county building or plumbing official regarding CCC activities; 

• Prohibition of the return of used water into the public water system (PWS) 
distribution system; and 
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• Inclusion of a written CCC program into the Bingen Water System Plan 
(WSP). 

 
The adopted Cross-Connection Control Program and Resolution for the City of Bingen is 
based on WAC 246-290-490.  Bingen Municipal Code 13.40.17, CROSS-
CONNECTIONS defines the cross-connection program.  To improve community 
involvement a brochure is being developed by the City in order to educate customers 
about cross-connections.  A copy of the Cross-Connection Control Program and 
Resolution is included in Appendix S. 
 
NEW AND EXISTING CROSS-CONNECTION DEVICES 
 
The City allows only DOH approved backflow prevention assemblies. 
 
RECORD KEEPING AND REPORTING 
 
Records of the various operational and maintenance parameters of the system are 
maintained by the City. 
 
COLIFORM MONITORING PLAN 
 
As required by the DOH the city has a regular coliform monitoring plan in place to check 
for bacterial contamination of the distribution system.  Samples are taken monthly at one 
of four locations.  The locations rotate throughout the year.  A map of coliform sampling 
locations is provided in Appendix T. 
 


	Chapter 6 - Operations and Maintenance Program   



