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CHAPTER 1

RESPONSIBILITY AND AUTHORITY

INTRODUCTION

There are two primary objectives for the Operation and Maintenance Manual for a water
system.  The first is to provide documentation of satisfactory water system management
operations in accordance with WAC 246-290-100 and 246-290-415.  The second
objective is to furnish a stand-alone document that clearly describes the day-to-day
operations that keep the water system running properly.  Information regarding the
individual water system components, winter and summer operation procedures, routine
maintenance, safety, emergency response, and cross-connection control is provided.  This
document can be used in conjunction with the City’s Employee Handbook as an
overview of the operation of the water system for new employees or other interested
persons.

ORGANIZATION

The City of Kalama (the City) owns and operates a municipal water system that serves
the incorporated City of Kalama, as well as a portion of unincorporated Cowlitz County.
The City of Kalama is governed by a Mayor and a five member City Council.  The
current Mayor and City Council members are listed as follows:

Mayor: Pete Poulsen
Council Members: Mike Truesdell

Dominic Ciancibelli
Mike Langham
Rosemary Brinson Siipola
Mary Putka

Kelly Rasmussen is the current Kalama Public Works Superintendent and Water System
Manager.  Mr. Rasmussen is certified by the Washington State Department of Health
(DOH) as a Water Distribution Manager II, and he is the responsible official in direct
charge of the Kalama Water System.  A listing of water system personnel and their
current levels of water certifications follows.  Figure 1-1 is an organization chart.

CERTIFICATION REQUIREMENTS

Water Works Operator Certification, required under WAC 246-292-060, mandates large
Washington State public water systems retain in their employment individuals who are
certified, by examination, as competent in water supply operation and management.  The
Washington State Department of Health (DOH) determines the required level and



Gray & Osborne, Inc., Consulting Engineers

1-2 City of Kalama
April 2017 Water System Operation and Maintenance Manual

number of certified positions based on the population and complexity of the water
system.  The public water system classification provided in WAC 246-292-040 is listed
in Table 1-1.

TABLE 1-1

Water System Classification

Classification Population Served
Group 1 less than 1,500
Group 2 1,501 – 15,000
Group 3 15,001 – 50,000
Group 4 greater than 50,000

The City of Kalama is classified as a Group 2 system, which corresponds to a required
level of certification.  The various certification levels and their minimum education and
experience requirements are summarized in Table 1-2.

TABLE 1-2

Minimum Education and Experience Requirements for Water Works Operator
Certifications

Water Works Operator
Classification

Certification Level
Operator in

Training Level One Level Two Level Three Level Four
Water Distribution
Manager (WDM)

Education
Experience

12 years
3 months

12 years
1 year

12 years
3 years

14 years
4 years

16 years
4 years

Water Treatment Plant
Operator (WTPO)

Education
Experience

12 years
3 months

12 years
1 year

12 years
3 years

14 years
4 years

16 years
4 years

Water Distribution
Specialist (WDS)

Education
Experience

12 years
3 months

12 years
1 year

12 years
3 years

NA NA

Cross Connection Control
Specialist (CCS)

Education
Experience

NA 12 years
3 months

12 years
3 years

NA NA

Backflow Assembly
Tester (BAT)

NA NA NA NA NA

Basic Treatment Operator
(BTO)

NA NA NA NA NA
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Under the current certification requirements, the two mandatory certified positions the
City must have on staff is a Water Distribution Manager (WDM) Level 2 and a Water
Treatment Plant Operator (WTPO) Level 2.  It is also required that personnel with
supporting certifications be available as back-up for the mandatory certified position.
The supporting certifications may be one grade lower than the required Level 2.

Table 1-3 provides the name and water system certifications of City Public Works
personnel.  The City must notify the Water Works Certification Board in the event of any
changes in the mandatory or supporting certification personnel.  The City makes a
priority of assuring that all certified operators remain current with regard to CEUs.

TABLE 1-3

Water System Personnel Certifications

Public Works Personnel Water System Certifications
Kelly Rasmussen WDM 2, WDS 1, WTPO 2, CCS
Chad Moon WDS 1, WTPO 1, WDM 2
Travis VanSkike WDS 1, WTPO 1
Gary Griggs WTPO 1
Daniel Woolford WTPO 1

PROFESSIONAL GROWTH

In order to promote and maintain expertise for the various grades of operator
certification, Washington State requires that all certified operators meet professional
growth requirements by completing no less than three CEUs within each 3-year period.
Programs sponsored by both Washington Environmental Training Resources Center
(WETRC) and the American Water Works Association (AWWA) Pacific Northwest
Subsection are the most popular source of CEUs for certified operators in Washington
State.  The professional growth requirement may also be met by advancement by
examination or certification by examination in a different classification.  The City’s
Public Works personnel have traditionally been quite active in operator training
programs.  The City’s 2016 training budget is $3,500 annually.
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CHAPTER 2

WATER SYSTEM OPERATION AND CONTROL

INTRODUCTION

It is important for water utilities to have a program in place to ensure satisfactory
operation of the water system and continuous reliability of critical system components.
This chapter details the City’s program for operation, monitoring, and control of its
various water system facilities.  These facilities include 11 reservoirs, 10 booster stations,
18 pressure reducing stations, and approximately 2,500 service meters.  The City’s
telemetry system, which allows for monitoring of important water system functions is
also described.  The related operational activities performed by operations staff are
identified, and the schedule under which these tasks are performed is presented.

MAINTENANCE AND CUSTOMER COMPLAINT RECORD
SYSTEM

The City of Kalama has a work order form which is used to document maintenance and
repair work.  This form must be approved by the Public Works Superintendent prior to
beginning work.  This allows the Public Works Superintendent to track maintenance
work and adjust budgets accordingly.  A copy of this form is included in Appendix A.

The Public Works Department documents customer complaints.  An example of a form,
which can be used to track complaints, is included in Appendix A.  This form can be used
electronically in spreadsheet form to allow the Public Works Department to efficiently
store and manage the information as necessary.

NORMAL SYSTEM OPERATION

Effective operation and control is an essential component of managing a water system.
The operational capability of the City’s water system must be flexible to allow for control
of the system during unanticipated conditions or events.  The following sections describe
the typical day to day operation and control of the various water system components and
the intrinsic capability of the existing control structure to meet unexpected events or
changes in the water system conditions.

Operation and control of the City’s water system is overseen by the Public Works
Superintendent, Mr. Kelly Rasmussen, and is performed by the City’s Public Works
personnel.  The Public Works Department is headquartered at the City Shop, located at
6315 Old Pacific Highway South.  The City’s telemetry system provides the Public
Works staff alarm indications for low water level in each of the City’s reservoirs.  A
schematic drawing of the City’s water system is provided as Figure 2-1.
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TELEMETRY SYSTEM

The City’s telemetry system is operated through Kalama Telephone Company toll lines.
An alarm board is located at the Public Works Superintendent’s office at the City Shop.
During non-business hours, the alarm board is monitored by the Kalama Police
Department.  This alarm board identifies low water level alarms, which may occur at any
of the City’s reservoirs.  City staff are able to monitor reservoir level alarms and Drinking
Water Treatment Facility status at the Public Works Shop or at the Drinking Water
Treatment Facility (DWTF).  A SCADA system relays alarms to personnel during
non-working hours.

An additional telemetry system conveys reservoir level signals between the 2.0 MG
reservoir and the DWTF to start and stop the lag pump.  This system coordinates
operation of the Ranney Well Pump Station with the treatment equipment and finished
water pumps.  A description of this system is included in the Drinking Water Treatment
Facility Operations and Maintenance Manual.

SOURCE OPERATION AND CONTROL

Existing Ranney Well

The City’s sole source of supply is the Ranney Well collector, which withdraws water
adjacent to the Kalama River.  The Ranney Well facility supplies raw river water to the
DWTF for treatment.

Drinking Water Treatment Facility

A detailed Operation and Maintenance Manual for the new water treatment facility is
available as a separate document.  A simple description of the facility is provided below.

The Drinking Water Treatment Facility consists of a Diatomaceous Earth (DE) filtration
system with two filter units and room for a third expansion unit, a sodium hypochlorite
feed system, and a sodium fluoride feed system.

The Diatomaceous Earth filtration equipment is comprised of vacuum leaf filters with
monofilament septa.  The septum surfaces are spaced 6 inches apart to prevent bridging
of diatomaceous earth and to facilitate spent cake removal.  Two filter basins are
provided for redundancy and reliability.  The basins are constructed of stainless steel for
corrosion resistance.  The design loading rate for the filtration equipment is 1.0 gallon per
minute per square foot (gpm/sf).  The minimum filter run time is 7 days, assuming
continuous filtration.  The diatomaceous earth used is either Celite Grade 535 or
Eagle-Picher grade SW-50, depending on availability.
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Each filter is provided with a filtered water pump to draw the vacuum through the filter.
The filter pumps are end-suction centrifugal pumps driven by variable speed motors to
allow the same pumps to be used for filter and recycle modes.  The filters are designed to
operate at a constant flow rate.  During periods of low water demand, the filters will
automatically enter a recycle mode to maintain the filter cake on the septa.

STORAGE OPERATION AND CONTROL

Kingwood Reservoirs

The 1.0 MG and 2.0 MG reservoirs (Kingwood 1 and 3) have pump control floats, and
the 2.0 MG reservoir has a pressure transducer for monitoring of water level.
Information from this transducer is transmitted the DWTF SCADA.  The 2.0 MG
reservoir has separate inlet, outlet and drain pipes.  The 1.0 MG reservoir has not been in
service since 1999 due to noticeable cracks in the concrete.  If necessary, the 1.0 MG
reservoir could be brought back into service and would have the same overflow as the
2.0 MG reservoir.

Small Pressure Zone Reservoirs

Telemetry for all of the smaller reservoirs generally consists of two floats in each
reservoir.  One float serves as an on/off control for the booster station serving that
reservoir.  The second float serves as a low-level reservoir alarm float.  This is hardwired
to the nearest telephone pedestal that transmits the signal over telephone lines to the City
Shop.  Appendix D includes figures that show the site piping for many of the City’s small
reservoirs.  As shown, not all reservoirs have a separate inlet and outlet, and some do not
have overflow pipes or drain lines.

BOOSTER STATION OPERATION AND CONTROL

Information including the make, model, serial number, and installation date of each of the
booster stations, as available, is shown in Table 2-1.
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TABLE 2-1

Booster Station Information

Pump Station Type Make Model # Serial # Output

Date of
Pump

Installation
Fifth Street/
Taylor

Vertical
Multi-stage

Grundfos CR-45-41 NA(1) 230 at 374′
(30 hp)

2005

Vivian Vertical In
Line

Grundfos CR4-120 C41000072P
19616P19638

22 gpm at
430′ (5 hp)

1996

Cemetery Vertical In
Line

Paco 6-12705-
700161-153

95B5992 30 gpm at
100′

1986

Simmons Vertical In
Line

Grundfos CR11-12 TD89B02011 9.7 gpm at
264′ (1.5 hp)

2014

Lower Gore Submersible Grundfos 8P9625 NA(1) - 1966
Upper Gore Submersible Jacuzzi NS-650-10 92622590 - 1990
Jaeger Submersible Grundfos 85S 150-11 NA(1) - 1990
Agate
Mountain

Submersible NA(1) NA(1) NA(1) - 1981

Lower Green
Mountain

Submersible NA(1) NA(1) NA(1) - 1970

Confer Vertical
Multi-stage

Grundfos CR20-08 NA(1) - 2005

(1) Information not available.

Each of the small booster stations are operated based on reservoir levels in the reservoir
serving that pressure zone.  A float in the reservoir(s) is hardwired down to the booster
station to call the booster station on or off according to the reservoir level.  Currently,
there is no provision to monitor the status of all reservoirs and booster station status from
a central location.  Booster station on/off set points are generally set as follows:

· Pump On—3 feet below the overflow
· Pump Off—1.5 feet below the overflow
· Low Alarm—4 feet below the overflow

The typical booster station operating conditions are listed in Table 2-2.
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TABLE 2-2

Typical Booster Station Operating Conditions

Booster Station Pump On Pressure (psi) Pump Off Pressure(psi)
Fifth Street/Taylor N/A(1) N/A
Vivian N/A 180
Cemetery N/A 62
Simmons N/A 108
Lower Gore 185 145
Upper Gore N/A N/A
Jaeger 240 220
Agate Mountain 240 210
Lower Green Mountain N/A N/A
Confer N/A N/A

(1) N/A = Information not available.

Auxiliary Power

Lower Green Mountain, Upper Gore, and Lower Gore Booster Pump Stations are
equipped with transfer switches.  The City owns a portable emergency generator, and
therefore would like to move towards equipping all the booster stations with transfer
switches to allow provision of auxiliary power.

DISTRIBUTION SYSTEM OPERATION AND CONTROL

The distribution system components include water mains, water main valves, pressure
reducing valves (PRVs), fire hydrants, bridge crossings, and other related appurtenances.
All pressure reducing valves, with the exception of the Vivian and Cemetery PRVs close
automatically if the upstream pressure is below the PRV set point.  All other components
are operated manually.  Table 2-4 provides a list of the City’s PRVs and their estimated
outlet pressure settings.

Table 2-5 provides a list of the total lengths of pipe in the City’s water system organized
by pipe diameter.
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TABLE 2-3

Pressure Reducing Valves

PRV Station
Location

Elevation
(ft) Pressure Zones Size

Downstream
Pressure

(psi)
Fir & N. 2nd Street 105 430 Zone to 285 Zone 2″ 95
Elm & 1st Street 37 430 Zone to 285 Zone 8″ & 4″ 110
Elm & 2nd Street 70 430 Zone to 285 Zone 6″ 93
Ashland 75 430 Zone to 285 Zone 6″ 100
Vincent Road (1) 215 430 Zone to 285 Zone 6″ 30
Kilkelly Road (1) 220 430 Zone to 285 Zone 2″ 60
Spencer Creek Road 40 430 Zone to 330 Zone 4″ & 1.5″ 60
Vivian Road(2) 240 595 Zone to 430 Zone(1) 4″ 32
Cemetery Road(2) 440 584 Zone to 430 Zone 2.5″ 45
Gwynne 650 830 Zone to 705 Zone 6″ 58
Modrow Road 30 430 Zone to 285 Zone 6″ & 12″ 115
Waters Watch 450 830 Zone to 430 Zone 4″ & 2″ 75
N. 5th Street 450 595 Zone to 430 Zone 6″ & 2″ 55
Dave’s View 2 307 701 Zone to 430 Zone 6″ & 2″ 60
Confer Road 459 834 to 701 Zone 6″ & 2″ 75
Stone Forest 170 430 to 285 Zone 6″ & 2″ 75
Paradise Acres 560 703 Zone 1.5″ 60
Hidden Springs 560 703 Zone 1.5″ 60

(1) The Vincent Road PRV station currently only serves homes on Vincent Road.  A valve located
downstream of this PRV is closed which prevents water from flowing to the 285 Zone.

(2) The PRVs located at the Vivian Booster Station and on Cemetery road are normally closed and
opened manually on an as needed basis.

TABLE 2-4

Pipe Lengths by Diameter(1)

Pipe Diameter Pipe Length (LF)
3 inch or less 45,400

4 inch 14,700
6 inch 48,400
8 inch 129,800
10 inch 7,700
12 inch 58,700
16 inch 6,700
Total 311,400

(1) Pipe lengths are taken from the City of Kalama water system model (2015).
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SAFETY PROCEDURES

An important consideration of any successful operation and maintenance program is the
safety of the employees.  The City’s safety program is in compliance with the
Occupational Safety and Health Administration (OSHA) and the Washington State
Department of Labor and Industries (L&I).  The safety program addresses the situations
that employees may encounter during the performance of operation and maintenance
tasks.

CITY SAFETY PROGRAM

The City has four safety manuals, which include the Water System Emergency Plan,
City of Kalama Accident Prevention Program, Safety and Health Procedures, and a
Bloodborne Pathogen Exposure Plan.  The Water System Emergency Plan outlines safety
guidelines with respect to the following.

· Standard excavation safety procedures
· Standard operating procedures for working in street right-of-ways
· Excavation, trenching, and shoring
· Head protection
· Foot protection
· Flagger clothing, equipment, signals, rules of conduct
· Sign placement
· Channelizing devices

Excerpts from the Water System Emergency Plan are included in Appendix B.

The City has safety meetings on the first Thursday of each month.  Crew members take
turns presenting information and training on various safety issues.  All employees have
training in CPR, First Aid, and Confined Space Entry.
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CHAPTER 3

ROUTINE AND PREVENTIVE MAINTENANCE

INTRODUCTION

A significant responsibility of the Public Works staff is performing routine maintenance
for various water system components.  This chapter discusses the City’s preventative
maintenance program for various system components, presents a review of recent
maintenance activities, and summarizes the City’s materials inventory.  Finally,
suggestions and recommendations are presented for the City’s existing operation and
maintenance program.

ROUTINE AND PREVENTIVE MAINTENANCE PROGRAM

The purpose of maintenance in any business endeavor is to preserve the value of the
physical infrastructure and ensure that the City can continue to provide a safe and reliable
water supply.  The most cost effective method for maintaining a water system is to
provide a planned preventive maintenance (PM) program.  Through a planned PM
program, the optimum level of maintenance activities can be provided for the least total
maintenance cost.

SOURCE

The Ranney Well is monitored on a weekly basis by Public Works personnel.  Flow and
pump run time is recorded daily at the Drinking Water Treatment Facility (DWTF)
constructed in 2002.

The City performs on-going maintenance of the pumps and motors at the Ranney Well
site.

Significant maintenance was completed on the Ranney Well itself in August 2014.
Ranney Well collector laterals were cleaned, disinfected and inspected in order to
maximize the capacity of the well.  A high pressure rotating water jet was slowly inserted
into the full length of the collector laterals.  Encrustive deposits within the laterals and in
the adjacent aquifer materials were loosened by the jet and removed by vacuum suction.
The laterals and the interior walls of the caisson were then disinfected with a chlorine
solution.  Following the underwater maintenance work, the capacity of the Ranney Well
increased by approximately 36 percent.

It is recommended by the Ranney Division and Layne Geosciences, who completed the
maintenance on the Ranney Well, that the Ranney Well be inspected every 5 years and
that the well is cleaned every 10 years.  Monthly monitoring (including collector
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pumping level, pumping rate, discharge temperature, river level and river temperature)
and annual evaluation of the monitoring data by a hydrogeologist experienced with
Ranney Wells is also recommended to help determine well performance and to project
future maintenance requirements.

In 2014, the Ranney Well was flow tested (in addition to cleaned and videoed).  This
testing concluded that the Ranney Well has a capacity of approximately 2,400 gpm.  If a
new filter is added at the DWTF to increase the treatment capacity to 2,700 gpm, the
Ranney Well will need to be rehabilitated to provide increased capacity.

DRINKING WATER TREATMENT FACILITY

A Drinking Water Treatment Facility Operations and Maintenance Manual was produced
under a separate cover in 2002.  For a detailed description of the facility and all
appurtenances, refer to the DWTF Operations and Maintenance Manual.

STORAGE FACILITIES

Improperly maintained reservoirs can cause contamination in public water systems.  This
is a result of contaminants entering the reservoir through cracks or openings at the vent,
overflow or drain.  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.  A reporting form is included in Appendix A.

The City’s Public Works maintenance crews visit and inspect each reservoir site monthly.
The floats of the reservoirs are tested at this time to ensure proper operation.

BOOSTER STATIONS

The City’s booster stations are inspected on a monthly basis.  Pumps are lubricated and
repaired as needed.

DISTRIBUTION SYSTEM FACILITIES

Various distribution system facilities, including pressure reducing valves (PRVs),
distribution system valves, hydrants, water mains, and water meters require on going
maintenance to prevent malfunction and water quality problems.

Pressure Reducing Valve Maintenance

PRVs are inspected monthly and repairs are made on an as needed basis.
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Distribution System Valve and Hydrant Maintenance

Valves that do not close tight should be removed, repaired or replaced.  An important
aspect of distribution system valve maintenance is to ensure distribution valves are
completely open.  A partially closed valve can seriously reduce peak day operation and
fire flow supply.  The City is in the process of developing a program for distribution
valve and hydrant exercising.  A suggested valve and hydrant maintenance program is
shown in Table 3-3.  Example maintenance reporting forms are included in Appendix A.

Dead-End Waterlines

Dead-end waterlines are susceptible to water quality problems and should be flushed at
least quarterly or more frequently to remove stagnant water and sediment which may
have been deposited.  Flushing of all dead end mains should be accomplished twice each
year or more often if water quality complaints should occur.  The City currently flushes
dead end mains to maintain water quality at certain locations once a month and other
locations based on customer complaints.  Appendix C includes a list of locations where
the City currently regularly flushes dead end mains.

Meters

Accurate water metering is an essential financial and conservation oriented component of
water system infrastructure.  A substantial amount of revenue may be lost through
inaccurate metering of residential, commercial, and industrial accounts.  Without accurate
master or source meter readings, the water utility cannot determine lost and unaccounted
for water volumes.  Service meters, including all residential and commercial customer
meters, should be calibrated and/or replaced according to the following schedule:

1. 3/4-inch and 1-inch meters should be tested every 10 years and replaced, if
necessary.  Replacement is recommended if it is cheaper to replace meters
than to test and if necessary, repair meters.

2. 2-inch through 4-inch meters should be tested and calibrated every 3 to
5 years.

3. 4-inch and larger meters should be tested and calibrated every 1 to 3 years.

Inspections and replacement or repair of water meters are completed by Public Works
personnel in response to customer requests or when other evidence suggests a meter has
become inoperative.  Public Works has recently implemented a process of replacing all of
its older water meters.
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EQUIPMENT AND SUPPLIES

The City maintains a stock of equipment and supplies necessary for maintenance of the
water system.

PREVENTIVE MAINTENANCE SCHEDULE SUMMARY AND
RECOMMENDATIONS

Tables 3-1 through 3-3 summarize the daily, weekly, and monthly maintenance schedule
recommended for each component of the City’s water system.

TABLE 3-1

Recommended Daily Maintenance Schedule

Facility Daily Maintenance Activity
Ranney Well · Site visit

· Evaluate site security
· Check pumps for proper operation
· Observe piping for visible leaks

Water Treatment
Facility (DWTF)

· Site visit
· Evaluate site security
· Record turbidity, chlorine residual, and fluoride residual
· Run daily monitoring test
· Check pumps for proper operation
· Observe piping for visible leaks
· Adjust chlorine and fluoride levels, as needed

TABLE 3-2

Recommended Weekly Maintenance Schedule

Facility Weekly Maintenance Activity
Reservoirs · Site visit

· Evaluate site security
· Check reservoir level

Booster Stations · Site visit
· Evaluate site security
· Check pumps for proper operation
· Observe piping for visible leaks

Distribution System · Check distribution system for leaks
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TABLE 3-3

Recommended Monthly Maintenance Schedule

Facility Monthly Maintenance Activity
PRVs · Check upstream and downstream pressures
Distribution System · Collect coliform samples for testing

· Read service meters
· Check reservoir telemetry operation
· Replace, repair, calibrate approximately 12 service

meters
· Exercise approximately 10 valves and hydrants
· Flush dead end mains

In addition to the recommended daily and monthly maintenance activities, the City
should plan for and schedule regular thorough maintenance on the Ranney Well and
storage facilities.  Table 3-4 provides a list of recommended maintenance activities and a
proposed schedule.

TABLE 3-4

Recommended Maintenance Schedule

Maintenance Activity Schedule
Ranney Well thorough inspection Every 5 years
Ranney Well cleaning Every 10 years
2 MG Reservoir draining and cleaning-
including checking hatches, screens,
ladders, roof, steel integrity and
repairing/replacing as necessary

Every 5 years

Small Reservoirs draining and cleaning-
including checking hatches, screens,
ladders, roof, concrete/steel integrity and
repairing/replacing as necessary

Two reservoirs annually

2 MG Reservoir Repainting Every 15-20 years

WATER QUALITY MONITORING SCHEDULE

Table 3-5 outlines the City’s water quality monitoring schedule.
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TABLE 3-5

City of Kalama Water Quality Monitoring Requirements

Parameter Sample Location Frequency Notes
Consequence of

Exceeding Standard

Routine Coliform Distribution System Sample 6-7 times per month.
See Coliform Monitoring
Plan in Appendix F for

location map.

Follow-up and Repeat
Sampling

Inorganic Chemicals Source Once every 9 years (1)(2) Possible Treatment
Modifications

Nitrates Source Annually (1) Possible Treatment
Modifications

VOCs Source Once every 6 years, (2) Possible Treatment
Modifications

SOCs Source Once every 9 years (2) Possible Treatment
Modifications

Lead and Copper Distribution System Once every 3 years. 20 samples are required Additional Treatment
Modifications

Disinfection
Byproducts Distribution System

Two samples each for THMs
and HAA5s.

Sample location at extreme
end of distribution system

during warmest month.

Possible Treatment
Modifications

Radionuclides Source Once every 6 years Possible Treatment
Modifications

(1) Nitrate analysis is included as a part of inorganic chemical analysis.  This test should not be duplicated in years when inorganic chemicals are
tested.

(2) Confirm establishment of monitoring waiver with DOH for every monitoring period.
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CHAPTER 4

EMERGENCY RESPONSE

INTRODUCTION

The operation of the water system under emergency conditions is an important
responsibility of City Public Works personnel.  Emergency response procedures should
be rehearsed and reviewed by personnel.  The City has developed an Emergency
Response Manual.  The purpose of this Manual is to provide Public Works personnel
responding to an emergency situation with enough information to begin assessing the
situation, making decisions, and taking action to control the situation.  A copy of the
Emergency Response Manual is provided in Appendix D.

NOTIFICATION PROCEDURES

A procedure for quickly notifying all City staff, customers, other utilities, and if
necessary, the local health department and DOH, of a water system related emergency is
a necessary component of an Emergency Response Program.

EMERGENCY PHONE NUMBERS

An updated emergency phone list is shown in Table 4-1.  This list should be kept on file
and visible at City Hall, the Public Works Shop, and the Fire and Police Departments for
use in the event of an emergency.

TABLE 4-1

Emergency Phone List

Agency/Group Contact Phone Number
Fire/Police -- 911
Public Works Superintendent Kelly Rasmussen 360-353-3545(H)

360-430-2675(C)
Public Works Technician Daniel Woolford 360-703-8219
Public Works Technician Chad Moon 360-673-5275 (H)

360-353-8282(C)
Public Works Technician Travis VanSkike 360-673-3701 (H)

360-353-8282(C)
Public Works Technician Gary Griggs 360-673-4627(H)

360-560-1678(C)
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TABLE 4-1 – (continued)

Emergency Phone List

Agency/Group Contact Phone Number
Fire Department Victor Leatzow 360-673-2222 (W)
Police Department -- 360-673-2165 (W)
Public Works Shop -- 360-673-3706
Cowlitz County Public Works Kent Cash, PE 360-673-2175

360-577-3030
County Road Department -- 360-673-2175
Pipe/Fitting Suppliers Ferguson 360-425-5330
Pipe/Fitting Suppliers United Pipe 800-288-6271
Pipe/Fitting Suppliers Consolidated Supply 800-929-5810
Testing Lab Columbia Analytical 360-577-7222
Testing Lab Coffey Lab 503-254-1794
WSDOT SW Regional Office 360-905-2222
WSDOH SW Regional Office 360-236-3030
Ecology Spill Response -- 360-407-6300
Comcast -- 888-824-8264
Cowlitz County PUD On Call Personnel 360-423-2210
Waste Control Inc -- 360-425-4302
Kalama Telephone Company -- 360-673-3322
Cascade Natural Gas -- 888-522-1130
NW Natural Gas -- 360-571-5465
Williams Northwest Pipeline -- 800-972-7733
Cowlitz-Wahkiakum Public Health 360-414-5578
State Wide One-Call Utility Locates 800-424-5555
Gray & Osborne, Inc. Seattle Number

Olympia Number
206-284-0860
360-292-7481

County Emergency Management -- 360-577-3130

PUBLIC NOTIFICATION

There may be instances in which the general public must be informed of a water system
related emergency.  A violation of a maximum contaminant level would be the most
likely situation in which public notification would be required.

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.  Any public water systems may occasionally detect positive coliform
samples, mainly as a result of minor contamination in distribution mains or sample taps,
or improper bacteriological sampling procedures.  However, the persistent detection of
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coliforms in the water supply, particularly E. coli or fecal bacteria, may require issuing a
public boil water notice to ensure the health and safety of the water customers.

WAC 246-290-320 requires water utilities to follow specific procedures in the event
coliform bacteria are detected in the water system.  There are two kinds of coliform MCL
violations, acute and non-acute.  DOH has standard verbiage to be included in notices for
each kind of violation, which include language mandated by the EPA.  In each case, the
current form for the appropriate type of violation must be used.  The forms are available
on-line or from the DOH Office of Drinking Water.  Emergencies such as floods,
earthquakes, and other disasters can affect water quality as a result of damage to water
system facilities, thereby warranting an acute MCL notice also referred to as a boil water
notice, in advance of supply.  Non-acute MCL violations do not warrant such a notice.
Example forms (notices) for both acute and non-acute MCL violation are included in
Appendix D.  The City is advised to contact the area representative at DOH in the event
of coliform bacteria detection.

VOC/SOC Detection Procedures

Organic chemical VOC and SOC samples are routinely taken from water supply sources.
VOC and SOC tests include numerous different chemicals.  VOCs and SOCs are
generally not detected in water supply sources.  Therefore, any detection of VOCs or
SOCs may warrant follow-up investigation even if it does not exceed an MCL.  If routine
VOC or SOC samples detect one or more chemicals, additional samples may be taken
specifically for that chemical or possibly for a surrogate such as Total Organic Carbon if
it reduces follow-up chemical testing costs.  Follow-up procedures in the event of VOC
or SOC detection are specified in WAC 246-290-320 (6).  Follow-up actions may vary
depending upon the specific chemical detected and the level at which it is detected.  The
DOH area representative should be contacted to coordinate follow-up sampling and
appropriate responses.

Inorganic Chemical Detection Procedures

Inorganic chemical/physical characteristics (IOC) samples are routinely collected from
water supply sources.  IOC tests include numerous different chemicals.  If routine IOC
samples detect one or more samples in excess of an MCL, additional samples may be
collected specifically for that sample if it reduces follow-up chemical testing costs.
Follow-up procedures in the event of an inorganic chemical/physical characteristics MCL
violation are specified in WAC 246-290-320 (3).  Follow-up actions may vary depending
on the specific chemical detected and the level at which it is detected.  The DOH area
representative should be contacted to coordinate follow-up sampling and appropriate
responses.



Gray & Osborne, Inc., Consulting Engineers

4-4 City of Kalama
April 2017 Water System Operation and Maintenance Manual

EMERGENCY RESPONSE PROCEDURES

The City’s Emergency Response Manual provides guidelines for the general assessment
of an emergency situation.  The first order of business is to assess whether or not an
Emergency Operations Center (EOC) should be established.  An EOC is probably not
necessary under the following conditions.

· A single event has occurred
· A small number of similar events have occurred
· The event has already peaked or ended

Establishing an EOC should be considered under the following conditions.

· Multiple events have occurred
· Several system outages
· Severity or length of event is increasing
· Communications are down or failing
· Event is regional

Once a general assessment of the situation has been completed, the Manual outlines
procedures for emergency situations such as distribution line breaks and low water levels
in reservoirs.

VULNERABILITY ANALYSIS

It is important to estimate the degree to which system facilities may be vulnerable to
various types of emergency situations in order to identify system weaknesses.  The
following sections provide information regarding which facilities would be vulnerable to
various types of emergency situations and recommended actions that Public Works
personnel could take to mitigate the problem.  Vulnerability assessment forms which
have been filled out for various water system facilities are included in Appendix D.

Power Failure

Various types of weather can cause loss of power.  In order to alleviate the effects of a
power outage, the City owns a portable emergency generator.  However, many of the
booster stations are not equipped with transfer switches.  Table 4-2 presents the potential
effects of a lengthy power failure on the water system components.
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TABLE 4-2

Emergency Response Procedures for a Power Failure

Water System Component Potential Effects Recommended Actions
Ranney Well Pumps and DWTF

equipment will be
inoperable without auxiliary

power

Auxiliary generator onsite
will provide power to

Ranney Well pumps and
DWTF.

Drinking Water Treatment
Plant (DWTF)

Storage Facilities Telemetry may be
inoperable.

Manually check reservoir
levels.

Booster Stations Booster stations will be
inoperable without auxiliary

power

Monitor reservoir levels.
Equip booster stations with
transfer switches in order to
utilize portable emergency

generator.
Transmission and
Distribution System

No effect. No Action.

Earthquake

A severe earthquake may have a substantial impact on the City’s water system.  An
earthquake could cause damage to the distribution system and water system facilities.  In
addition, communication and transportation systems may be interrupted.  Table 4-3
presents potential effects of a severe earthquake on water system components.

TABLE 4-3

Emergency Response Procedures for an Earthquake

Water System
Component Potential Effects Recommended Actions

Ranney Well Structural damage may
have occurred to the DWTF

or Ranney Well building,
lateral collection pipes,
caisson, or mechanical

damage to pumps may have
occurred.

Check Ranney Well and
shut down pumps as

required.  Check DWTF
and shut down pumps as

required.Drinking Water Treatment
Facility (DWTF)

Storage Facilities Reservoirs may be leaking
or structurally damaged.

Check each reservoir for
structural damage or cracks
and leaks and seal or drain

as required.



Gray & Osborne, Inc., Consulting Engineers

4-6 City of Kalama
April 2017 Water System Operation and Maintenance Manual

TABLE 4-3 (continued)

Emergency Response Procedures for an Earthquake

Water System
Component Potential Effects Recommended Actions

Booster Stations Booster stations may be
structurally damaged or
mechanical damage to

pumps or piping may have
occurred.

Check booster stations and
shut down pumps as

required.

Transmission and
Distribution System

Transmission and
distribution system mains
may be broken and Public
Works staff transportation
for monitoring system and

making repairs may be
limited.

Isolate broken sections as
they are located and repair.

Severe Snowstorm

A severe snowstorm will limit motor vehicle transportation, including the transportation
of Public Works personnel.  Table 4-4 provides the emergency response procedures for a
severe snowstorm.

TABLE 4-4

Emergency Response Procedures for a Severe Snowstorm

Water System
Component Potential Effects Recommended Actions

Ranney Well No immediate effect.
Snow may prevent access.

Clear snow from access roads.
Drinking Water Treatment
Facility (DWTF)
Storage Facilities No immediate effect.

Snow may prevent access.
Clear snow from access roads.

Booster Stations No immediate effect.
Snow may prevent access.

Clear snow from access roads.

Transmission and
Distribution System

Public works staff
transportation for

monitoring system and
making repairs will be

limited.

Contact county or state highway
department to expedite plowing of

problem areas.  Keep chains or other
snow gear for maintenance equipment

on hand and keep valve locations
current and available for maintenance.
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Flooding and Landslides

Heavy snow melt and/or rains have the potential to cause flooding and landslides in the
City.  Table 4-5 presents the emergency response procedures for flooding.

TABLE 4-5

Emergency Response Procedures for Flooding and Landslides

Water System Component Potential Effects Recommended Actions
Ranney Well The Ranney Well and DWTF

should not be affected by
flooding or landslides.

No Action.  The DWTF will
be shut down for high raw

water turbidity.Drinking Water Treatment
Facility (DWTF)
Storage Facilities Many storage facilities could

be damaged by landslides.
Check all storage facilities
following heavy rainfall.

Booster Stations Some booster stations could
be damaged by landslides.

Check all booster stations
following heavy rainfall.

Transmission and Distribution
System

Transmission and distribution
mains could be affected by

landslides or high water levels
and Public Works

transportation for monitoring
system and making repairs

may be limited.

Take more frequent
bacteriological tests to assure

water quality and observe
conditions at bridges and

prepare to close off washed
out pipes if necessary.

Fire

An extensive fire may result in low distribution system pressures and drawing down of
City reservoirs.  Table 4-6 presents the emergency response procedures for a fire.

TABLE 4-6

Emergency Response Procedures for a Fire

Water System Component Potential Effects Recommended Actions
Ranney Well Additional filters and

pumps may be called on to
keep up with demand.

Monitor pumping and water
levels in the collector.Drinking Water Treatment

Facility (DWTF)
Storage Facilities Draw down will occur with

increased demand.
Monitor reservoir levels.

Booster Stations Pumps may be called on
due to drop in reservoir

levels.

No action.
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TABLE 4-6 (continued)

Emergency Response Procedures for a Fire

Water System Component Potential Effects Recommended Actions
Transmission and
Distribution System

Low pressure may result in
the extremities of the
distribution system

depending on the extent of
the fire demand.

No action.

Contamination of Water Supply

Contamination of the water supply may occur due to main breaks or pollution from an
isolated source.  Table 4-7 presents the emergency response procedures for contamination
of the water supply.

TABLE 4-7

Emergency Response Procedures for Contamination of the Water Supply

Water System Component Recommended Actions
Ranney Well Identify source of contamination.  Turn off pumps at

Ranney Well and DWTF.  Isolate the contamination from
system if it is located at Ranney Well source.

Drinking Water Treatment
Facility (DWTF)
Storage Facilities Isolate contaminated reservoir from the distribution system

and decide on method of disinfection.  Consider draining,
cleaning, and disinfecting reservoir if water is determined
to be unsuitable for consumption.  Disinfect reservoir with
chlorine in accordance with AWWA standards.  Take
bacteriological samples and return to service when test
results are in compliance.

Booster Stations Close valves as required to isolate source of contamination.
Repair and/or otherwise remove source of pollution.  Flush
previously contaminated section and test until free of
contamination prior to resumption of use.

Transmission and
Distribution System

Close valves as required to isolate the source of
contamination.  Repair and/or otherwise remove source of
contamination.  Flush previously contaminated section and
test until free of contamination prior to resumption of use.
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Water Main Breaks

Water main breaks may occur in the distribution system.  Water main breaks can provide
a source of contamination in the water system.  Water mains should be disinfected during
water main repairs to prevent bacteriological contamination.  AWWA C651 provides
guidance for disinfection of water mains.  When repairing a water main break, the
following guidelines can be used to reduce the potential for contamination:

1. Close valves to isolate the section of water main to be repaired.

2. Excavate to provide at least 18 inches of clearance around the pipe.

3. Keep water pumped out of the trench to prevent dirty water from entering
the pipe.

4. Once the pipe is cut, inspect and remove any debris from the pipe by
flushing.

5. Disinfect the pipe and any new pipe and fittings by swabbing with
concentrated hypochlorite solution.

6. Following completion of the repair, flush the main to remove high
concentrations of hypochlorite.

7. Open valves to bring the section of water main back on-line.

CONTINGENCY OPERATIONAL PLAN

A contingency operational plan is necessary for operation of the system when normal
operating procedures are not appropriate.  The following sections provide information
regarding alternate modes of operation of the system facilities.

SOURCE OF SUPPLY

Because the City has no alternate source of water supply, in the event of a significant
interruption or reduction in water supply from the Ranney Well the City of Kalama is
prepared to implement the following water conservation measures:

· Limit outdoor water use for lawn sprinkling to alternating days
· Eliminate all lawn sprinkling
· Eliminate outdoor water use
· Restrict all water use by imposing mandatory water use reduction with a

maximum water use per equivalent residential unit
· Restrict water use by commercial/industrial water customers
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The City will notify the local radio stations and/or notify customers door to door and will
mail a postcard type notice of water use restrictions to each water user.

STORAGE FACILITIES

Should the City’s 2.0 MG reservoir need to be taken off line, the 1.0 MG reservoir could
supply the system.  If for some reason both the reservoirs need to be taken offline, the
Drinking Water Treatment Facility can supply the system by bypassing the reservoirs.

If any small reservoir needed to be taken off line, the booster stations supplying those
areas could be used to supply water to customers.  Public Works personnel would need to
manually control pumps, however, as the reservoir float control system would be
inoperable.

BOOSTER STATIONS

Failure of pumps at any small booster station would require that customers in that
pressure zone be supplied by the corresponding reservoir.  Many of the small booster
stations do not have pump redundancy, so failure of one pump could render the booster
station inoperable.  Water can be trucked to refill reservoirs as required should the
booster station remain operable for an extended period of time.

TRANSMISSION FACILITIES

In the event of a transmission main failure along Spencer Creek Road, supply to many
pressure zones would be cut off.  The City’s 2.0 MG and 1.0 MG reservoirs would need
to supply the 430 Zone (and the small pressure zones) until repairs could be made to the
Spencer Creek Road transmission main.  Depending on the location of the failure, the
Spencer Creek pressure zone may or may not be able to be supplied with water.  The
City’s 285 Zone could still be supplied from the Kalama River Road transmission main.

A transmission main failure along Kalama River Road would have less impact on the
system as a whole.  The 285 Zone could continue to be supplied water via PRV stations
in the downtown area.
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CHAPTER 5 

 

CROSS-CONNECTION CONTROL PROGRAM 

 

INTRODUCTION 

 
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 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: 

 

• Adoption of the appropriate ordinance, code, or rule-of-service for the 

purveyor to establish local authority to implement the cross-connection 

control program. 

 

• Written procedures for implementing the cross-connection control 

program. 

 

• Identification of staff positions delegated the responsibility for the 

organization and implementation of the cross-connection control program. 

 

• Establishment of the qualifications necessary for the personnel working in 

the cross-connection control program.  Detailed procedures for conducting 

surveys of new and existing facilities to identify all existing and potential 

cross connections that could result in contamination of the distribution 

system. 

 

• Requirements that only approved backflow assemblies shall be installed at 

locations where cross connection protection is required. 

 

• A procedure or system for testing all backflow prevention assemblies upon 

installation. 

 

• An adequate record keeping system. 

 

• Customer information and public education regarding the 

cross-connection control program. 
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CITY OF KALAMA CROSS-CONNECTION CONTROL PROGRAM 

 

In May 1987, the City passed Ordinance No. 738 in order to protect the water supply 

from contamination by prohibiting cross connections, requiring backflow prevention 

devices, declaring prohibited cross connections to be unlawful, and adopting State 

Standards for cross-connection control regulation. 

 

The City currently employs one person certified as cross-connection control specialists.  

The City keeps a database of cross-connection control devices and inspections on file in 

their computer network.  The following records are included in these files: 

 

• Date of inspection 

• Results of inspection 

• Recommended protection 

• List of approved assemblies 

• Test and maintenance reports 

• List of certified testers 

• Customer account number, billing address, service address, phone 

numbers, device history, and maintenance records 

 

The City’s cross-connection control program was implemented by identifying a priority 

list of services considered potentially hazardous to the water system in the event of 

backsiphonage within the distribution system.  An inspection of the premises was 

conducted by City personnel to evaluate the existing hazard.  The inspection established 

the level of potential hazard and the protection required.  Recommendations were then 

prepared by the City as to what type of cross-connection control devices, if any, were 

required.  A copy of the letter, together with a time frame for compliance, was sent to the 

customer.  A City staff member resurveyed premises at the end of the scheduled time 

frame to verify compliance. 

 

New and existing cross-connection control devices are catalogued and checked initially 

by City personnel or a representative of the City.  An identification tag is attached to the 

device.  It is the responsibility of the customer to ensure proper testing of the devices 

annually thereafter.  Annual testing for the devices are performed by several Contractors 

and the results are recorded and included in the City’s database.  A condition for new 

service includes an evaluation by the Public Works staff of the need for a backflow 

device.   

 

A copy of the City’s cross-connection control program and Ordinance No. 738 is 

provided as Appendix E.



APPENDIX A  

 

MAINTENANCE REPORTING FORMS 



























APPENDIX B 

 

EXCERPTS FROM CITY SAFETY PROGRAM 



































APPENDIX C 

 

DEAD END WATER MAIN FLUSHING LOCATIONS 





APPENDIX D 

 

CROSS-CONNECTION CONTROL ORDINANCE AND 

PROGRAM 











APPENDIX E 

 

EMERGENCY RESPONSE PLAN, VULNERABILITY 

ASSESSMENT, SAMPLE BOIL WATER NOTICE 



































































































APPENDIX F 

 

COLIFORM MONITORING PLAN 
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