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APPENDIX C 
SUMMARY OF FEATURED CASE STUDY PROGRAMS 

 

INTRODUCTION 

A series of case studies have been developed following the Utility Survey/Questionnaire 
step. The case studies were designed to highlight “Featured Programs” for main break responses. 
These featured programs contain one or more of the best management practices of what could be 
considered a model utility main break response program. These best management practices 
address the following aspects of response to water main breaks: 

• Risk assessment 
• Main break notification 
• Main break/leak investigation and isolation 
• Pollution prevention 
• Responses to unauthorized discharge of potable water 
• Main break repair 
• Release-to-service criteria after main break, and 
• Boil water advisory 

The individual utilities across the U.S. and U.K. that responded to the questionnaire 
typically do not practice the entire range of best management practices for main break repair. 
However, when reviewed collectively, the participating utilities offer a wide spectrum of 
practices that can serve as models for others in the water supply industry. The following utilities 
were selected to serve as featured programs: 

 
1) City of Fort Worth, TX. The Fort Worth program includes complete descriptions for 

many responses to main breaks including emergency response, leak detection 
procedures, excavation pit procedures, responses tied to type of break, and a flow 
chart for Boil Water Advisory (BWA) actions. 

2) Los Angeles Department of Water and Power (LADWP), CA. The Los Angeles 
program offers complete procedures on pollution prevention, disinfection and 
dechlorination, training materials with quizzes, flushing protocols, and safety 
consideration.  

3) New Jersey American Water (NJAW), NJ. New Jersey American provides a 
comprehensive Boil Water Advisory (BWA) Guideline. 

4) City of Boulder, CO. Boulder’s program developed protocols for main break 
notification and communication. 

5) Charlotte-Mecklenburg Utility Department (CMUD), NC. The CMUD program 
includes comprehensive training materials and performance evaluation forms for their 
main break repair procedures. 

6) Denver Water (DW), CO. The Denver program centers on a flowchart for risk 
assessment that helps guide main break response activities. 
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The following featured program descriptions contain language taken directly from the 
specific program written materials or were paraphrased by the study team for brevity.  If the 
reader would like more information on any one of the programs described herein, the following 
contacts are suggested: 

 
I. Fort Worth, TX - Ray G. Moreno, Water Systems Superintendent;  

email: Ray.Moreno@fortworthtexas.gov  
II. LADWP, CA - Charles Sparks, Water-Education-Safety-Training;  

email: charles.sparks@ladwp.com 
III. NJAW, NJ - Scott Baxter-Green / Water Quality Manager;  

email: scott.baxter-green@amwater.com  
IV. Boulder, CO – Ken Clark, Regulatory Compliance Specialist;  

email: clarkke@bouldercolorado.gov  
V. CMUD, NC - Angela Lee, Field Operations Division Manager;  

email: alee@ci.charlotte.nc.us  
VI. Denver Water, CO - Stephen Lohman, Laboratory Director 

email: Steve.Lohman@denverwater.org 
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CITY OF FORT WORTH, TX 

Fort Worth experiences main breaks at random throughout the city with an annual 
average number of 1,146. The most common causes of water main breaks identified by the City 
include, but may not be limited to, shifting soils during extended periods of wet or dry weather, 
internal/external corrosion of the pipe wall, pipe age, water hammer effects, or damage caused 
by third parties (contractors, etc.). The City of Fort Worth has adopted three types of mitigation 
actions as a response to main break events. 

• Responses to Unauthorized Discharge of Potable and Hyper-chlorinated Water 
• Responses to Water Main Break Repair 
• Boil Water Advisory 

Responses to Unauthorized Discharge of Potable and Hyper-Chlorinated Water 

The City of Fort Worth’s potable water supply typically contains from 1 to 4 mg/L 
chlorine. Water main breaks can potentially result in the discharge of potable water to storm 
sewers and waterways. The EPA Water Quality Criteria 1-hour chlorine exposure guideline for 
prevention of impact to aquatic life is 0.019 mg/L total residual chlorine. To mitigate potential 
impacts, the City adopted a series of measures in response to unauthorized discharge of potable 
and hyper-chlorinated water and these are described as follows: 

 

Field Operations Division Response 

The City’s Field Operations Division is charged with the responsibility to respond to 
reported water main breaks in a timely manner to minimize water loss, damage to public and 
private property, disruption to water services, and impacts to the environment. The Division has 
staff, equipment, and materials to reduce or stop the discharge of potable water and initiate de-
chlorination, if required. 

Division Responsibilities 

In the ongoing effort to remain compliant with Texas Commission of Environmental 
Quality (TCEQ) reporting requirements, the Field Operations Division adopted the following 
criteria and procedures for notifying TCEQ within 24 hours of said discharges: 

• Upon verification that said discharges may impact the quality of receiving waters or 
aquatic life in receiving waters, formal notification shall be provided to TCEQ by 
calling the TCEQ Main Number at 1-800-832-8224 (after hours, weekends and 
holidays) with the following information: 

o Time water main break was reported to Dispatch. 
o Time that water supply was shut down. 
o Location of main break. 
o Diameter of pipe that has broken or ruptured. 
o Estimated volume of water that was discharged. 
o Name and location of receiving waters. 
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• The supervisor on duty at the time that said discharge or discharges occur will be 
responsible for initiating the TCEQ notification process.  

• In addition to providing notification to TCEQ via telephone, the form in Attachment 
1 shall be submitted to TCEQ within 5 days of each discharge. The TCEQ fax 
number is listed in the protocol.  

• In any event that impact to the environment or aquatic life is confirmed, additional 
internal contacts are listed including utility management and the public information 
office. 

First Responder Onsite Actions 

At the time that Dispatch provides notification of a reported water main break or leak, 
that notification is provided to an Investigator and that Investigator is dispatched to the reported 
location for the purpose of surveying the location and then reporting back to Dispatch, if in fact 
there is a water main break or leak.  

If a main break or leak is confirmed and potable water is being discharged to the storm 
sewer system, a watercourse, or a body of water; the Investigator will report that confirmation to 
Dispatch and also report that he/she is initiating the de-chlorination process at that time. 

All Investigators will carry the necessary equipment and chemicals to adequately execute 
the de-chlorination process, as required. The de-chlorination process will be maintained by the 
Investigator until the potable water being discharged by the broken water main is shut off or until 
the Investigator is relieved of that duty by Field Operations personnel who are first responders to 
that location.      

Onsite Main Break Repair and Mitigation 

Field Operations personnel who are first responders to water main breaks that may 
impact water quality or aquatic life will work to stop the flow of potable water to storm sewers 
and waterways as quickly as possible. In the event that it is necessary to allow the flow of water 
from the main break to continue, onsite de-chlorination will be maintained until the water main 
break or leak is repaired and the discharged water is shut off. The onsite de-chlorination process 
will include the following steps: 

• Evaluate chlorine residual with test kit in order to determine type and amount of de-
chlorination chemical to be used. 

• Set up de-chlorination devices (3’x 4’ Dechlor Mat or 6”x 36” Dechlor Strip or 
Fabricated Baskets). 

• As required, monitor chlorine levels and de-chlorination devices. 
• Once the flow of water from the main break is shut off, all control materials that were 

used will be appropriately cleaned and/or disposed of. 

At the same time that onsite activities are in progress, an offsite assessment will be 
executed to determine the watercourses and/or receiving waters that may have been impacted by 
the potable water being discharged or that was discharged. 

The offsite assessment will be executed by Field Operations personnel and will include 
the following steps: 
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• Identify the receiving waters. 
• Identify watercourse between the locations of the main break and the receiving water 

site. 
• Establish water sampling locations along the watercourse(s) and/or at the receiving 

water site. 
• Initiate sampling of waters in the watercourse(s) and/or at the receiving water site to 

measure chlorine levels and determine effectiveness of the ongoing de-chlorination 
process at the location of the main break. Sampling of waters in the watercourse(s) 
and the receiving waters shall occur every 2 hours until chlorine level(s) can no 
longer be detected.    

•  
• In addition to monitoring for chlorine levels, the receiving waters will also be 

periodically inspected to detect effects on aquatic life in those waters. The inspection 
process shall continue until it can be determined that aquatic life has or has not been 
affected. 

• In the event that aquatic life has been affected, the dead fish will then be accounted 
for by number, length, and species. Once collected, the fish will be disposed of by 
burial at the city owned landfill. 

• In the event that that responding Field Operations Division personnel are unable to 
execute assessment of watercourses or the receiving waters during any event, the 
appropriate supervisor on duty at that time will notify the Water Central Laboratory 
[Pager number provided] (24/7 basis) to request assistance in sampling, sample 
analysis, and environmental assessment(s) of the receiving waters, as necessary. 

• Following completion of the required repairs to the water main, the water to be 
flushed to return the water main to service will be de-chlorinated prior to that water 
entering the storm sewer or waterway. In the event that chlorine levels exceed 0.1 
mg/L in the flushed water, that water will be de-chlorinated to below 0.1 mg/L. Under 
no circumstances will flushed waters from repaired water mains be allowed to enter 
any waterway without de-chlorination and testing. 
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Responses to Water Main Break Repair 

The water main break repair will be executed by Field Operations personnel and will 
include the following steps: 

Locating Leaks/Breaks 

• After arriving on the scene of a break, secure the area in question with the proper 
traffic control devices. Then start the notification process (See section 1.2.4) for low 
pressure or water off.    

• Services located nearest to the suspected leak/break location should be “listened on” 
first, before any drilling is conducted. If leak/break sounds can be heard on several 
services, then the leak/break is usually on the main. If sound is heard on only one 
service, then the leak/break is usually on that service.  

• Measure distance from curb to valve and mark location in street or on ground. In the 
older parts of town, the mains usually lay 6' to 7' from the curb, usually in the north 
and east quadrants of the street. In newer parts of town, the mains will usually lay 
behind the curb or in the median. 

• Drill holes and use appropriate length test bar to locate pipe. Several holes may be 
needed before pipe is located. Valves can also be used to gauge main depths. 

• Fire hydrants or valves can be "tapped on" to create sound, while another individual 
is listening on test bar, to verify it is actually on the pipe. 

• Each main repair crew will carry a minimum of six (6) test bars, of various lengths. 
When the pipe is located, holes will be drilled both above and below the original hole, 
in an effort to locate the leak/break. Drill holes should be 2' to 3' apart. 

• If water is coming out of the street, then the leak/break is usually nearest the hole 
with the most water streaming out of it, and where the loudest sound is detected. 

• A minimum of fourteen test holes (on the pipe) will be drilled before the "Leak 
Detection" unit is called, to aid in locating the leak/break. 

• Normally "raised paving" will be the leak/break location (if working on a level road 
surface). Listening with test bars is the only sure way of knowing the exact location. 
This is accomplished by listening on the paving at and around the area of raised 
paving. If this is unsuccessful, then drilling may be the only means to accurately 
pinpoint the leak/break source. 

• All concrete streets should be drilled on. 
• It cannot be assumed that water mains always run in a straight line. 
• Lines < 2" should not be drilled on, the line must be dug up, to locate leak/breaks. (If 

the line is shallow, then listening on the paving may be utilized to pinpoint the 
leak/break source). 

• If trying to locate a leak/break on a line 16" - 24" cast iron pipe, crews should look 
for "J" marks on the curb before drilling for leaks/breaks. These marks indicate a joint 
location, which was left by a previous crew. Most leaks/breaks on large mains are 
found on the pipe joints. Larger lines usually have 12' joints. Drilling on large mains 
should be done at the corresponding joint locations. After repairs are affected, then 
additional "J's" should be inscribed on the curb to help crews in the future to locate 
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pipe joints. The position of the “J’s” usually indicates the direction that the face of the 
joint is pointing. 

• If there is more than one water main in the area of the leak/ break and the repair crews 
have to lower the pressure to identify which line the leak/break is on, investigations 
shall be started with the smallest line first. 

Pictures 

• Before starting the excavation, the repair crews need to take pictures of the utility 
locate markings and any visible existing damage. 

• Repair crews shall take pictures of the locates, existing damage, the repair before they 
wrap it in plastic, the street cut, and barricades. 

• Memory sticks (flash drives) will be turned in daily during the week. For weekend 
days, the repair crews will hold onto the data device until the Supervisor can provide 
another one.  
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Excavation 

• The side of the main opposite of any suspected water services should be excavated 
first. 

• If working a broken main, the initial clean-up can begin, if utilities are not located. 
• If more than two (2) hours have passed since the initial call to locate utilities, they 

need to be recalled. If a locator cannot respond in a reasonable time frame, the 
digging may begin with supervisory approval. In this situation, every caution should 
be taken to ensure that other utilities are not damaged. If the work is being done in an 
area where a known hazard, or marked fiber optic cable is nearby, then the crew must 
wait for a locator to arrive on site. 

• Any damaged sewer or water service should be fixed by the crew working on the 
main repair (all rubber sewer repair couplings need to be concreted in). Exceptions 
will need to be authorized by a Supervisor. If there is suspected introduction of 
sewerage or other liquid substances into the water line, your Supervisor should be 
immediately be notified. They will in turn notify the Water Lab and additional 
disinfection of the main may be needed. If disinfection is needed, the introduction of 
500 mg/l of HTH for 30 minutes or 50 mg/l for 24 hours will need to be administered. 

• Excavations should not be "over dug". Only enough trench should be opened that will 
allow for a safe and proper repair. 

• All excavations that exceed 4’ require atmospheric testing and a ladder extending 3’ 
out of the excavation, no more than 20’ from the work area. 

• Any excavation 5’ or greater will be shored or sloped to protect employees (as per in-
house and OSHA specifications). 

Shutting Water Off 

• Before any water is shut off in a residential area, repair crews must announce by 
public address 15 minutes prior to turning off any water.  In an area where businesses, 
schools, industries, hospitals, or dialysis centers are located, "in person" notification 
will be conducted. If a hospital, doctor’s office, or dialysis center is located in the 
shut out (shutdown) area, an “in person” notification is required and a Supervisor 
must be notified. In situations where up-front planning is possible, advance 
notification should take place, either in person, or by door notice. 

• Map books are to be utilized to identify the valves needed for the shut out. 
• When operating valves, the rounds should be counted to ensure the valve being 

operated is accurate. The industry standard for 4" - 12" valves, and 16" valves with a 
single operating nut, is three times the size plus two or three. Larger valves usually 
require more rounds, and are usually dependent on the ratio of the spur gear.  

• Dispatch should be notified when the shut out has been completed, and contacted 
again when the water is turned back on. 

• SCADA must be contacted before any line 16" or greater is valved down.  The 
Operator will grant approval to shut down the main. They must also be notified 
before the line is loaded. No exceptions. 

• The shut out should begin with the valves furthest from the excavation, and end with 
the valve closest to the hole. 

Draf
t 1

/17
/13



• If a successful shut out cannot be accomplished, the immediate Supervisor should be 
notified.  If he/she cannot make a shut out, then a valve crew may be called. 

• An air release should be identified during the shut down procedure.  The air release 
should be the highest point on the line. A fire hydrant is the best devise to use to 
release air, but water services can also be utilized.  Any time a service is used, caution 
should be taken to not introduce foreign material into the customer’s plumbing.  A 
plug will be used to isolate the plumbing from the air release. 

Water Main Repair 

The following need to be considered for any water main break repair: 

• When a repair takes more than 3 - 4 hours, a Supervisor should be consulted. 
• Crews should call in/out of service on all jobs. 
• All hard to operate, defective, or broken valves should be reported to a field 

supervisor. 
• Only one band, or other cut in, is to be in any one hole. If a leak/break is excavated 

and a band is found, pipe must be cut in. 
• Once the hole size is identified, the water loss calculation needs to be documented on 

paperwork. Water loss is documented in GPM (gallons per minute).  
• All repair parts used, bands, sleeves, pipe, tees, bends, etc. will need to be disinfected. 

Anything that is in contact with the pipe and/or water inside the pipe.  
• Utilizing a 1% solution of disinfectant will disinfect all pipe ends and fittings. The 

typical mixture is 1 gallon of water mixed with 3 cups (24 ounces) of household 
bleach. A fresh mixture of disinfectant should be prepared daily. 

Repairs (Bands). 

• The pipe needs to be clean of all loose material before attempting to install a stainless 
steel band. 

• A trash pump will be running during the entire repair. This will help to ensure that 
contaminated water is not introduced into the main. 

• The pipe should be marked to ensure that the band being utilized would cover the 
affected area.  A minimum overlap of 2” is required. 

• The band should be rotated around the pipe to ensure that the gasket is making proper 
 contact with the pipe surface. After rotating the band, the treaded ends should be 
facing up. 

• Bolts should be tightened from the middle, working out toward each side. After the 
initial tightening with an impact wrench, the bolts should be retightened by hand to 
ensure they are still snug. 

• All bands should be wrapped in plastic wrap. 
• Bands need to be installed according to manufacturer specifications. 
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Repairs (Cut-ins). 

• Ratchet cutters should be utilized when possible, especially on cast-iron lines 4" - 
12".  Larger lines may require the use of a pipe saw or other cutting device. Working 
in a trench with a gasoline pipe saw can be dangerous. There is an exposure to carbon 
monoxide and other hazards associated with working with a rotating blade in a 
confined space. Any time a gasoline saw is utilized, a ventilation blower will be in the 
trench, running continuously, and a gas monitor will be used to monitor oxygen, 
carbon monoxide, etc. 

• A leaking or blown bell joint may be cut out and replaced with a small piece of pipe 
encased in a long repair band. 

• Breaks/Leaks in front of driveways will require cutting in enough pipe so that the 
repair will equal the width of the driveway or approach (exceptions will have to be 
approved by Supervisor). 

• Solid sleeves are to be used whenever pipe is cut-in, unless the pipe is over-sized or 
other elements will not allow the use of a solid sleeve. You may then use a variable 
size repair coupling.  

• When using variable size repair couplings, a Tree Tape must be used to determine the 
pipe size. This will allow choosing the proper couplings and rubber seals based on the 
size variance.  

• All cut-ins will be braced or supported from the bottom of the trench.  This will 
ensure that the repair does not settle during the back-filling process. 

• Cut in repairs on lines 16" or greater will require the installation of a minimum one 
full joint of pipe.  Exceptions will have to be authorized by Supervisor. 

• Pipe ends need to be thoroughly cleaned, and any pits removed, by extending the cut 
in. 

• Bolts will be tightened by hand in a crisscross manner, just like a wheel on a car. 
• The area where the coupling is to be installed needs to be marked on the pipe, so the 

coverage is correct. 
• All cuts-in repairs should be equal in length to the length of the excavation from bank 

to bank.  
• All couplings should be wrapped in plastic wrap. 
• Couplings need to be installed according to manufacture specifications. 

Repair (Bell Joint Leak Clamp). 

• The lead joint needs to be caulked before attempting to install the clamp. The lead 
should be pushed back into the joint until the lead is smooth with the face of the bell.  
This does not include "leadite" joints, which cannot be caulked. 

• A joint clamp must be installed on any exposed joint on lines 16" or greater. 
• Joint clamps need to be installed as per manufacturer specifications. 

Repair (AC/asbestos cement). 

• When working on AC (asbestos cement) pipe, a Supervisor will need to be notified. 
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• Can be repaired the same as cast iron pipe, but AC has a thicker wall thickness, and 
sleeves may be needed to affect repairs. 

• No power equipment should be used to cut AC pipe.  Power tools disturb the fibers in 
the  asbestos, and studies have shown this can be hazardous to humans.  Mask or 
respirators should be worn when working with this pipe material. 

• AC pipe should be cut with a hand saw with water poured on the blade during the cut. 

Loading Line. 

• Before loading the line, the repair crews need to flush out any debris that may have 
entered the pipe during the break or repair process. 

• This will be done by opening a fire hydrant at the bottom of the hill (below the repair) 
and flushed from a valve above the repair, until the water is clear or free of any 
debris.  

• Proper air releases are needed until water clears up, all the air is out of the line, and a 
field test kit verifies chlorine residual is a minimum of 1.5.  Milky water is usually an 
indication of air in the line, (which may require additional flushing to clear out).  
Discolored water usually is an indication of turbidity (suspended material) in the 
water, which may also require additional flushing.  

• Lines should be loaded slowly, usually by opening the downhill valve two to three 
rounds. 

• Copper tubing used as an air release should be pointed toward the street, and facing 
down when possible. 

• All remaining valves should be opened after flushing has been completed. 
• Repairs should be checked after the line is pressurized. 
• Dispatch should be notified when line has been loaded and is back in service. 
• Most second and third breaks are directly related to improper loading techniques.  

Proper air releases and valve operation will eliminate most repeat main breaks 

Street Cut. 

• All cuts will be benched (6" to 8" below the bottom of the existing paving) a 
minimum around the excavation. 

• The paved area around the cut is to be squared, by using an air paving saw or air 
hammer.   A chalk line or string should be used to help square the cut to match 
existing pavement and curb/gutter line. 

• Cuts that are in close proximity to curbs should be dug out or peeled off to the curb.  
Do not leave a 1' to 2' strip between the cut and existing curb. 

• Any damaged curb/gutter, sidewalk, or driveway should be dug out and left low and 
ready for replacement whenever possible and practical. 

• Street plates can be used to cover holes left low and ready for capping. 
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Clean-up. 

• Clean up should begin while crews are waiting on materials or utility locates. 

Paperwork and Call-in. 

• Once the job is completed, all information needs to be reported to Dispatch. 
• When reporting information to dispatch, crews need to report only the information 

pertaining to the repair (failure reporting, follow up work, any damages or customer 
info). 

• When a job is left incomplete the work order should be placed on hold in the proper 
manner so that the remaining work can be completed. 

• Any work that is left incomplete will need to be documented on daily paperwork and 
turned in at the end of shift. 

• In the event of an equipment failure or a need to deviate from the procedures 
mentioned above, the on duty Supervisor will be notified and this will need to be 
documented on daily paperwork. 

• Before a crew leaves the jobsite after completing the work, they will attach door 
hangers to the four houses or businesses in the immediate area. This will provide the 
customers a point-of-contact should they have any questions about the work that was 
done.  

Boil Water Advisory 

Boil water advisory (BWA) is required when a water main break results in low or 
negative pressures in the system. Attachment 2 shows City of Fort Worth’s boil water advisory 
sequence of events. 
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LOS ANGELES DEPARTMENT OF WATER AND POWER, CA 

The Los Angeles Department of Water and Power (LADWP) experiences an average of 
1,200 breaks per year and has a mature mains repair program.  The standard program requires 
that once the source of the leak or break is isolated, the crew shall saw cut into the asphalt 
surrounding the leak and repair the leak by either plugging the leak, placing a sleeve around the 
failed pipeline portion, or replacing the failed line with new pipe. The trenches are then 
backfilled with sand slurry and the street is paved. LADWP has adopted an extensive program 
for mitigating the risks associated with leaks and water main breaks which includes the 
following: 

• Pollution Prevention Practices and Best Management Practices 
• De-chlorination 
• Water Main Repair Disinfection 
• Water Main Repair Sampling 

Pollution Prevention Practices (PPP) and Best Management Practices (BMP) 

PPPs and BMPs are implemented to ensure that a minimum of regulated contaminants 
are discharged into storm drains or natural water ways to protect the aquatic system and 
environment. LADWP implements the following PPPs: 
 

I. Flow Path: Flow path is the direction the water goes before entering the catch basin, 
which needs to be cleared of debris and should be done before flushing takes place.  

II. Sediment Berms/Barriers: Barriers need to be placed in front of the catch basin to 
eliminate any debris from entering the storm drain. Sand bags or fire hoses filled with 
sand are used as berms/barriers to catch sediment. 

III. Geotextile Fabric: Geotextile fabric is used to cover the openings of the catch basin to 
minimize introduction of sediments and debris into the storm drain. 

IV. Pump Discharge Hose: Burlap bags are attached to the pump discharge hoses to catch 
sediments from pipe trenches. 

V. Spoils: Spoils that may need to be left in the field for an extended period of time 
should be covered with a plastic sheet or canvas to minimize release to the 
environment.  

 
The above PPPs are implemented during the following BMPs related to main break 

repairs: 
 

I. Main Flushing: Prior to flushing any water main, the utility crews need to check the 
flow path for any contaminants or debris and take reasonable steps to minimize 
chance of introducing contaminants into a storm drain. 

II. Main/Service Installation and Replacement: Crews need to check the gutter and place 
berms/barriers, burlap bags, goetextile, etc as needed to prevent contaminants from 
entering into the storm drain. 

III. Main/Service Leak and Break Repair: Following a main break or leak, contaminants 
typically enter into the storm drain system. As soon as the repair crews take control of 
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the main breaks or leaks, they shall ensure that all possible PPPs are implemented so 
that no further contaminants are introduced into the storm drain.  

The quiz materials on PPPs and BMPs for the training of main break response crews at 
LADWP are compiled in Attachment 3. 

De-chlorination 

The release of chlorinated or potable water to the storm drain or natural water ways poses 
a threat to aquatic life. Potable water distributed by LADWP may have residual chlorine up 2 to 
4 mg/L (ppm) and requires dechlorination to a residual level of 0.1 mg/L (ppm) or less before 
discharging. Chemical de-chlorination is the most widely used process and several solid, liquid, 
and gaseous de-chlorination chemicals, such as sulfur dioxide, sodium bisulfate, sodium sulfite, 
sodium thiosulfate, ascorbic acid, etc  are commercially available and widely used in the 
industry. 

Ascorbic acid, or Vita-D-Chlor, has been widely used recently by many utilities. 
Approximately 2 lbs of Vita-D-Chlor will neutralize 100,000 gallons of water with 1 ppm of 
chlorine. Vita-D-Chlor is the safest and least toxic of the various dechlorination chemicals and 
has not been reported to scavenge dissolved oxygen (DO) from water. 

Safety and De-chlorination Equipment 

The following personal protective equipment (PPE) and de-chlorination equipment are 
required for de-chlorination activities: 

• Personal Protective Equipment 

o Safety glasses 
o Gloves 
o Dust respirator 

• De-chlorination Equipment 

o Hach colorimetric residual chlorine measurement kit  
o De-chlorination diffuser 
o Vita-D-Chlor or ascorbic acid tablets 

 

De-chlorination Procedures 

De-chlorination is achieved following the procedures described below and depicted in 
Figure C.1. 

• Survey project site and identify 

o The entire affected area 
o Location of buildings and paved areas 
o Location of major activities 
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o Drainage areas and direction of runoff flows 
o Discharge points from the job area 
o Points of entrance into the storm drain or water ways 

• Set traffic delineation for jobsite protection and set BMP’s in place. 
• Utilize an Eddy valve on the fire hydrant to control flow of water being discharged. 
• Install de-chlorination diffuser onto the closed Eddy valve. 
• Use fire hose between Eddy valve and the De-chlorination diffuser if needed. 
• Place Ascorbic acid tablets or Vita-D-Chlor into 3.5” chamber of the de-chlorination 

diffuser. 
• Open the fire hydrant outlet completely. 
• Open and throttle the Eddy valve slowly to desired flow. 
• The tablets can handle a flow from 200 to 1,250 gpm, and hydrant pressure up to 200 

psi. 
• One tablet can neutralize 2,500 gallon of water with 1 ppm of chlorine. 

Draf
t 1

/17
/13



 
Figure C.1 De-chlorination procedure 

The quiz materials on de-chlorination for the training of main break response crews at 
LADWP are compiled in Attachment 4. 

Water Main Repair Disinfection 

The method endorsed by LADWP to prevent potable water contamination during a main 
break is to repair the break under continual positive pressure. But in many instances, a water 
main break may lead to depressurization and cause a direct opportunity of contamination of 
potable water. Therefore, disinfection of the main and materials used in the repair is a good 
practice to mitigate risks of contamination and provide safe water. 
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Disinfection Procedures 

Three types of mitigating actions for disinfection of the water mains are: 

• Spraying: Spraying the interior of all pipes, fittings, couplings, and sleeves with 1% 
to 5% hypochlorite solution before they are installed. 

• Swabbing: Swabbing the interior of all pipes, fittings, couplings, and sleeves with 1% 
to 5% hypochlorite solution. 

• Flushing: Thorough flushing of water mains to remove any debris or contaminants 
from the line. 

Spraying and flushing procedures are described in more detail below. 
 
Disinfection Procedures by Spraying. 
 

Disinfection by spraying is achieved following the procedures described below and 
depicted in Figure C.2. 

• The following  PPE are required for spraying disinfection activities: 

o Hard hat 
o Face shield 
o Rubber gloves 
o Protective clothing (rain gear) 
o Rubber boots 
o Chemical splash goggles 
o Emergency eye wash 
o Respirator with organic vapor/acid gas cartridge 

• Ensure that there is a clear path to the eye wash. 
• Mix 4 oz of calcium hypochlorite (65% available chlorine) to every one (1) gallon of 

water in a 2.5 gallon sprayer, which will provide 2% of available chlorine solution. 
• Do not breathe calcium hypochlorite fumes when opening the lid of the container. 
• Ensure to relieve the pressure in the sprayer before opening. 
• Spray inside of both the ends of the existing pipe and all connections. 
• Reach as far as possible with the wand of the adjustable nozzle inside the pipe to 

insure that the entire surface has been sprayed. 
• Spray inside of the pipes and fittings to be used for repair. 
• Keep disinfected materials clean during installation. Do not lay the fittings in dirt. If 

necessary lay fittings on plastic sheeting. 
• Avoid unnecessary handling of pipe and fittings to be used. Do not lay the fittings in 

dirt. If necessary lay fittings on plastic sheeting.  
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Figure C.2 Disinfection by spraying procedure 

Distribution Main Flushing. 

• Distribution system flushing is conducted both before and after main break repair to 
remove debris and contaminants from the pipe.  

• Flushing shall be started as soon as the repairs are completed and shall continue until 
discolored water is eliminated. 

• According to California Waterworks Standards, Chapter 15, Article 5, flushing valves 
(hydrants) shall be capable of flushing the mains with a minimum continuous flow:  
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o 6-inch Main – 225 gal/min 
o 8-inch main – 400 gal/min 
o 10-inch main – 600 gal/min 

• If valve and fire hydrant (FH) locations permit, flushing toward the work location 
from both directions is recommended for best results. See Figure C.3 for how to 
flush using two hydrants around a main break. 

o For a main break on 8-inch line in Figure C.3 (red arrow), there are 
two nearby fire hydrants (FH 131 and EF 178) (yellow arrows). 

o FH 131 and EF 178 should be used for flushing after main break repair 
and disinfection. 

• Flushed water shall be de-chlorinated as described previously. 

The quiz materials on water main repair disinfection for the training of main break 
response crews at LADWP are compiled in Attachment 5. 
 

 
 
Figure C.3 Flushing from both directions using fire hydrants 

Water Main Repair Sampling 

Disinfection verification is required after completion of a main break repair, especially 
when the main was completely shut down or system pressure dropped below 5 psi at any time. 
Therefore, samples are collected to verify: 

• Chlorine (disinfectant) residuals 
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• Bacteriological water quality 

Chlorine (Disinfectant) Residuals 

• Sampling for both free and total chlorine from a flushing hydrant or consumer hose 
bib. 

• Checking for free and total chlorine using the DPD [diethyl-p- phenylenediamine] 
method and HACH Chlorine Test Kit. 

o Collect 10 ml of sample either for free or total chlorine in sample cell. 
o Add the contents of DPD free chlorine Powder Pillow or one DPD 

total chlorine Powder Pillow to the sample cell and check for chlorine 
using HACH test kit. 

Bacteriological Water Quality 

Bacteriological water quality testing is considered by LADWP to be very important for 
risk mitigation since: 

• Verifies that the main repair was properly disinfected. 
• Verifies that the main was properly flushed. 
• Verifies that an adequate chlorine residual exists. 
• Maintains a record of quality assurance. 
• Demonstrates that the water quality is safe to drink. 

Sampling Location. 

• Sample location should be selected that will represent the impacted area of the repair, 
preferably from fire hydrant sample tap and not from a service line. Unacceptable 
sample locations are as follows: 

o Hose bib that is shielded by vegetation 
o Garden hose 
o Hose bib too low to ground 
o Drinking fountains or restroom taps 
o Hose bib far from water main 
o Fire hydrant ports. Use hydrant sample tap 
o Air relief valves 

• Ensure that the sample is collected from the main, not from a service line. 
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Bacteriological Sampling Kit. 

• Bacteriological sampling kit includes the following: 

o Small ice chest 
o Sterile sample bottles (obtained from WQ Lab) 
o Hydrant cap sampling tap 
o Chlorine residual test kit 
o Sample labels and zip-lock plastic bags 
o Waterproof pen 

• Sterile bacteriological sample bottle 

o 250-ml polypropylene (PP) wide mouth bottle 
o Sterilized by autoclaving at WQ Lab 
o Filled with 5 drops of sodium thiosulfate (dechlor) 
o Covered by aluminum foil to protect cap 
o Have additional 2-4 bottles 
o If the bottle or cap is contaminated, DO NOT USE! 

 
Sampling Procedure. 

• Sample for total coliform bacteria using a sterile bottle and technique. 

o Flush hydrant or hose bib until a representative sample from the main 
can be assured. 

o Adjust to a moderate flow to prevent overspray. 
o Remove cap and fill sample bottle to shoulder. 
o Do not rinse the bottle or overflow above shoulder. 
o Replace cap securely and shake to mix dechlor. 

• Label sample with the following information and transport in ice chest 

o Sample date 
o Sample time 
o Sample collector 
o Sample location (address or hydrant number) 
o Sample designation (upstream or downstream) 
o Chlorine residual 
o Time delivered to Water Quality Laboratory 

• Fill out the form in Attachment 6. 
• Deliver to laboratory within six (6) hours after collection  
• Complete total coliform analyses within 24 hours 

The quiz materials on water main repair sampling for the training of main break repair 
crews at LADWP are compiled in Attachment 7. 
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NEW JERSEY AMERICAN WATER, NEW JERSEY 

New Jersey American Water (NJAW) serves approximately 1.4 million people with more 
than 8,000 miles of pipelines (excluding service lines). On average, NJAW experiences 1,288 
main breaks per year and needs to issue a Boil Water Advisory (BWA) every 1 to 5 years. Over 
the years, NJAW has developed standard practices for main break repairs, for reporting 
“Reportable Incidents” to regulating agencies, and for issuing a BWA.  

Disinfection of Water Main 

Disinfection of the water main following a main break may or may not be required by 
NJAW depending on the repair procedure.   

• If the water main break is repaired with clamping devices (or other devices) while the 
main remains full and pressurized, the break presents little danger of contamination 
and should not require disinfection.  

• If a repair requires a main to be isolated or partially dewatered, the main must be 
disinfected before being placed into service in accordance with NJ Administrative 
Code (NJAC) 7:10-11.6(d). 

o According to NJAC 7:10-11.6(d), upon the completion of construction 
(including water main repairs) all surfaces that come in contact with 
potable water shall be disinfected. 

o NJ America Water disinfects all the water mains after repair in 
accordance with the American Water Works Association (AWWA) 
standard that follows methods described in AWWA C651-05. 

• Pipe Swabbing: Interior of pipe and fittings used for repair needs to be swabbed or 
sprayed with a 1 percent hypochlorite solution (1000 ppm) before installation. 

• Flushing: Flushing the main toward the repair location from both directions is 
recommended and shall continue until discolored water is eliminated. 

• Slug Chlorination: The section of main needs to be isolated, all service connections 
shut off, and shall be chlorinated as follows: 

o Place calcium hypochlorite granules/tablets in the main; completely 
fill the main to eliminate air pockets; expose the interior surfaces to a 
chlorine concentration of 100 mg/L for 3 hours.  

o The slug of chlorinated water should be measured at regular intervals 
and should be restored to 100 mg/L free chlorine if at any time the 
residual drops below 50 mg/l. 

o The chlorine does may be increased to 300 mg/L and the contact time 
reduced to 15 minutes. 

o After the appropriate chlorination contact time, flushing shall be 
performed until the chlorine concentration in the water is no higher 
than typical chlorine residuals. 
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• Samples (customer taps preferably) shall be taken for bacteriological tests to 
determine the effectiveness of the disinfection procedures. 

o Typically one sample is collected downstream of the main break. If 
flow direction is unknown, one sample is collected each direction.  
Daily sampling shall be continued until two consecutive negative 
samples are recorded. 

Reporting “Reportable Incidences” 

Water main breaks that constitute “Reportable Incidents” must be reported to New Jersey 
Department of Environmental Protection (NJDEP) (877-927-6337) or Bureau of Safe Drinking 
Water (BSDW) (609-292-5550). Reportable incidents refer to the followings: 

• Instances where the main break does not cause a complete loss of pressure and the 
water main can be repaired in-service (under pressure), a BWA is not necessary. 

• Instances where the main break does not result in the complete loss of pressure, but 
the section of main must be isolated (valved off) to repair (controlled shutdown), a 
BWA is not necessary. 

• Instances where the water main break results in the system or portions of the system 
being without water or with negative pressure zones, a BWA is required. 

Water main breaks reported to regulating agencies need to provide the information 
contained in Attachment 8. 

Boil Water Advisory 

When water main breaks result in loss of pressure in the system (system pressure less 
than 20 psi), NJAW performs bacteriological tests. Repaired mains can be returned to service 
prior to the completion of the bacteriological testing in order to minimize the time customers are 
without water; however, the NJAW provides a precautionary BWA to the affected customers 
until the sample results are available in order to meet compliance. The standard language used 
for a BWA is provided in Attachment 9. 

CITY OF BOULDER, COLORADO 

City of Boulder (COB) serves approximately 169,500 people with more than 455 miles of 
pipelines (excluding service lines). The number of main breaks per year for COB is relatively 
low at about 71 main breaks per year. COB’s standard practices for responses to water main 
breaks include: 

• Notification 
• Investigation and Isolation 
• Risk Assessment Procedures 
• Communication 
• Repair Procedures, and  
• Job Completion 
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Notification 

COB has developed water main break notification charts for regular and outside regular 
working hours. During regular working hours, the notification is processed through the Public 
Works  Utilities Maintenance receptionist where he/she will notify the appropriate personnel.  
Outside of regular working hours, the notification is processed through the Water Treatment 
Plant (WTP) Operations. Figures C.4 and C.5 present the respective notification charts. 
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Figure 4: Main Break Notification Chart for Regular Working Hours 
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Figure 5: Main Break Notification Chart for Outside Regular Working Hours 
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27 

Investigation and Isolation 

Repair staff members are usually onsite for investigation within one hour of the report/ 
notification of the leak or break. They perform the following: 

• Stop or reroute traffic if possible. Call for assistance if necessary from law 
enforcement and/or additional city staff.  

• Isolate the affected section of main from the distribution system.  
• Repair that must be done immediately: Call Utility Notification Center of Colorado 

(UNCC) for emergency underground utility location.  
• Repair that can be scheduled: Call for an underground utility locate if the repair can 

be scheduled to minimize impact on customer service.  
• Determine if any water reached surface waters. If so, refer to Spill Response SOP in 

Attachment 10.  
• Determine the area and number of customers that are without water.  

Risk Assessment Procedures 

• If any of the following risk factors are present, follow the “high risk or extensive 
damage” section of the notification flowcharts provided as Figures C.4 and C.5. 

Table C.1 
Risk factor table 

Condition Risk factor not present Risk factor present 

Pressure on SCADA Did not drop below 20 
psi 

Dropped below 20 psi 

At-risk customers identified 
(schools, medical, seniors, 
restaurants)? 

No at-risk customers 
identified  

At-risk customers 
affected 

Size of pipe Smaller than 12” Greater than or equal 
to 12” 

Did the break occur at a low 
point in the system? 

Relatively flat or higher 
than surrounding area 

Low point adjacent to 
higher areas 

Area affected and number of 
customers without water 

Less than one block  More than one block 
in any direction 

 

• If a potential contamination risk is present, staff may reference the Contaminant 
Introduced in the Distribution System Standard Operating Procedure (SOP) in 
Attachment 11. 

• If any of the above risk factors are present, the Drinking Water Program (DWP) will 
measure chlorine levels and sample for total coliform at locations representative of 
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the affected area. As needed, DWP may measure turbidity or sample for metals, pH, 
alkalinity, hardness, or other parameters. 

Communication 

If risk factors are present, Colorado Department of Public Heath and Environment 
(CDPHE) needs to be notified with the following information:  

• Location of main break and number of customers without water  
• Area and duration of lowest pressure  
• At-risk customers identified  
• Size of pipe  
• Estimated amount of water lost  
• Amount of damage  
• Time to isolate break  
• Location and results of any sampling  
• Status of backflow prevention assemblies in the affected area  

For any risk factors present, notify businesses and high-risk customers:  

• Verbally when possible  
• With COB Emergency Repair Door Hangers depending on the time of day, safety 

factors, and time constraints 

Repair Procedures 

• Once all the crew, vehicles, and equipment are mobilized, crew will excavate and 
repair the leak utilizing all applicable Personal Protective Equipment (PPE), shoring, 
and safety procedures.  

• When feasible, take pictures of the repaired main.  
• Excavation and dewatering:  

o Excavate as needed 
o Pump excess water out of the trench. Direct water to a sewer if 

feasible, to a grassy area, or to a storm sewer, in order of preference 

• Repair and disinfect pipes as described below. 
• Following repair, open valves slowly (connection startup). 

Repair 

• Repair of main breaks will be dependent on types of breaks per Table C.2. 
• Maintain protective coverings on equipment until ready for installation 
• Keep pipe, fittings, and valves away from excavated soil or backfill materials 
• Swab interior of existing and new pipe materials, fittings, and repair clamps which 

contact soil or backfill with a minimum 1% chlorine solution (household bleach) 
• Maintain flow or positive pressure to prevent backflow into pipe when feasible 
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• Minimize soil contamination of working equipment 

Table C.2 
Main break repair 

Hole or crack Split Blowout 

 Repair clamp  Remove damaged pipe 
 Replace pipe 
 Install fittings 

 Cut damaged ends of pipe 
 Replace pipe as necessary 
 Install fittings 

 

Disinfection 

Repairs using repair clamps on fully pressurized water mains (>25 psi) do not need to be 
further disinfected following the swabbing or spraying of the repair area and the interior of the 
repair clamp with a minimum 1% hypochlorite solution. If at any time the water main is shut 
down and depressurized, disinfect as follows:  

• Thoroughly flush the water main (minimum velocity of 2.5 fps) immediately after the 
repair is completed to remove any contaminants that may have been introduced 
during repair. 

•  Flushing should be conducted towards the repair location from both directions, if 
possible, and should continue until the water is clear.  

• For high risk breaks, test free chlorine residuals at areas within and adjacent to the 
break during flushing. Continue flushing until chlorine residual is at least 0.2 mg/L.  

• For high risk breaks, collect distribution water samples at areas within and adjacent to 
the break during or following flushing and analyze for total coliform.  

Job Completion 

• Complete maintenance management system task form for a main break 
• Complete Cut Slip for street department  
• If necessary, request cleanup of the storm drain and/or street from the gravity group 

and/or street sweepers 
• Notify Waterinfo email list that water service has been restored.  
• If any risk factors were present, Drinking Water Quality Program and Utilities 

Maintenance staff will coordinate with CDPHE to determine when to notify 
customers that the risk has been removed. 

CHARLOTTE MECKLENBURG UTILITIES, NORTH CAROLINA 

Charlotte Mecklenburg Utilities (CMU) serves approximately 776,100 people with more 
than 4,000 miles of pipelines (excluding service lines). The number of main breaks per year for 
CMUD is relatively high, 2,145 main breaks per year. Over the years, CMUD has developed a 
comprehensive training and certification program for skill evaluation of the repair crews. CMUD 
also has a well documented main break repair procedure.  
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Training and Certification Program 

The typical crew size for repairing water main breaks at CMUD is four. CMUD provides 
formal training as well as annual refreshers to all repair crews. The following training and 
certification programs are provided to the repair crews. 

• #156: Lead Work Team in Planning and Performance Tasks 
• #141: Estimate Material, Labor, and Equipment Requirements 
• #135: Locate Infrastructure 
• #48: Lead Construction Repair Situations 
• #33A: Lead in Repairing Distribution System Mains 

Attachment 12 compiles the training and certification materials that CMUD uses to 
evaluate the skills of the water main repair crews. 

Water Main Repair 

The sequence of tasks to be performed for water main repair includes: 

• Planning 
• Safety 
• Customer Notification 
• Locating the Break and Excavation 
• Main Break Repair 

Planning 

• Once the main break has been reported, use maps to decide the type and size of pipe 
that will be required for the job. 

• Estimate material requirements and check out the required quantity from stock room 
and stock truck. Check out air monitor as well. 

Safety 

• Put on personnel safety equipment. 
• Set up traffic safety equipment. 
• Place traffic signs at each end of the work zone. 
• Give proper notice to oncoming traffic. 
• Take a brief survey of the scene to identify possible property damage or flooding of 

homes due to main break. 
• Contact Field Operations or the Department of Insurance, Risk, and Management to 

come on-site if needed. 

Customer Notification 

• Contact affected customers. 
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• Inform the affected customers what CMUD will be doing and the expected timeframe 
for completing the job. 

• Notify customers of any water loss they may experience. 

Locating the Break and Excavation 

• Pinpoint the water line and area of break using geophone and m-scope. 
• Locate nearby utility lines to ensure that they are not affected during main repair. 
• Begin excavation of ground and use pump to pump water out of trench. 
• If a street cut is needed, contact headquarters and notify the Streets Department. Use 

jack hammer or saw cut street with a minimum of 3-ft width. 
• If the excavation is deeper than 4-ft, a ladder and air monitor will be required. 
• If the excavation is deeper than 5-ft, excavate at a 3:1 ratio so that the trench wall is 

not too steep. 
• A safety box can be used in the trench to prevent collapsing of the wall.  

Water Main Repair 

• After excavation, clean pipe enough to determine whether a service clamp or a 
section of pipe will be replaced. 

o If the crack is circular going around the circumference of the pipe, a 
service clamp may be used. 

o If the crack runs horizontally, it should be replaced with a section of 
new pipe. 

• If a service clamp is used: 

o Excavate deeper than main on both sides and drain water from trench 
using pump. 

o Determine whether water will need to be shut off depending on the 
severity of water pressure coming out of break. 

o If the repair can be made without shutting off the main 

 Expose main by digging dirt from underneath the main at the area 
of the break. 

 Clean pipe down to metal. 
 Install service clamp over the break on main and tighten bolts. 
 Check for leaks around the area of repair. 

o If the repair requires to shut off the main 

 Determine the best way to isolate the section of pipe to be worked 
on and locate valves to be used. 

 Expose main by digging dirt from underneath the main at the area 
of the break. 

 Clean pipe down to metal. 

Draf
t 1

/17
/13



 Install service clamp over the break on main and tighten bolts. 
 Flush the system after repair by using a hydrant or service 

connection to get rid of the air in the pipe. 
 Check for leaks around the area of repair. 
 Test water quality. 

• If a section of pipe is going to be replaced: 

o Water must shut off to the break area using the method that will 
interrupt the fewest customers’ water service. 

o Excavate deeper than main on both sides and drain water from trench 
using pump. 

o Clean pipe down to metal. 
o Place pipe cutter on main and cut old main after the defective area on 

each side and remove the old piece of pipe. 
o Measure the section of new pipe required to fit tight with no more than 

half-inch gap between old and new pipes. 
o Swab the new section of pipe with chlorine to sanitize. 
o Use two 441 dresser couplings to connect the new section of pipe with 

the old pipe. 
o Partially cover pipe, turn the water on and check for leaks. 
o Flush the system after repair by using a hydrant or service connection 

to get rid of the air in the pipe. 
o Test chlorine level of the water at the repair and also next to hydrant 

down from the repair to ensure that the water is safe. 

• After repair, fill the excavated trench with same soil or use dry soil with gravel. 

DENVER WATER, COLORADO 

The Denver Water (DW) distribution system consists of more than 3,000 miles of 
pipelines. DW crews install or replace an average of 70,000 feet of pipe per year to repair or 
avoid main breaks; alleviate water quality problems; increase available hydrant fire flow; and 
improve overall area delivery. DW promptly responds to and investigates reports of distribution 
main breaks and leaks and generally, repairs of main breaks are scheduled immediately.  Repairs 
of leaks will be scheduled for regular working hours if the leak can be managed in such a way to 
have no impact on customer service. DW’s main break response program includes an assessment 
of the risk of contamination to the distribution system as the result of a main break or leak. DW 
will take specific and pre-determined precautionary measures when a significant risk of 
contamination to the distribution system is present.  

Investigation, Isolation, and Customer Notification Procedures 

All reports of distribution main breaks and leaks are to be promptly investigated by one 
or more Water Control staff, with primary responsibility assigned to members of the Emergency 
Services and Distribution Services groups.  For the purposes of this procedure, “promptly” shall 
be taken to mean that an investigator is dispatched within 15 minutes of receipt of the report and 
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is generally on-site within an hour.  Exceptions to this stated goal would be made in instances 
where multiple reports are received concurrently. The Emergency Services Dispatcher will make 
appropriate arrangements with the Transmission and Distribution (T&D) Section within O&M 
Division to begin the process of initiating repairs to the system. 

In the instance of a main break that will not hold, field response procedures will consist 
of: 

• Protection of public safety by stopping or rerouting traffic from the vicinity of the 
break.  Assistance may be required from law enforcement and/or additional DW staff 
to accomplish this safely. 

• Isolation of the affected section of main from the distribution system. Double-valve 
shutouts are required whenever possible (i.e. when the double-valve shutout does not 
put additional customers out of water). Double-valve shutouts are defined as the use 
of secondary, backup valves behind the primary valves that are used to stop the flow 
of water. 

• A field survey to inventory all customers that are put out of water as a result of 
isolating the main. 

• Notification of customers affected by the shut-out by use of door hangers and, where 
possible, by direct, verbal contact. 

• A field survey to inventory all customers that might be impacted in some way, other 
than a complete outage, by changes to the operation of the distribution system. 

Repair Procedures 

Normal Business Hours. 
 

In the instance of normal business hours (7:00 AM – 3:30 PM): 

• Emergency Call 

o The Emergency Service Dispatcher will notify the appropriate T&D 
Distribution Supervisor. 

• T&D Response 

o Distribution Supervisor will contact the Foreman to respond to the 
main break. 

o Foreman will call for utility locates. 
o Foreman will contact all crew members.  First crew member should 

arrive within 1 hour. 
o Once all the crew, vehicles, and equipment are mobilized, crew will 

excavate and repair the leak utilizing all applicable PPE, shoring, and 
safety procedures. 

o All pipe and fittings that come in contact with potable water will be 
disinfected. 

o After the repair is complete, the system will be flushed to clear the 
main. 
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o Once the repair is made, all valves previously closed will be opened up 
to place customers back in service. 

o Foreman will notify Emergency Services Dispatcher that customers 
are back in service. 

o Foreman will notify Warehouse that repair is complete and their 
services are no longer needed. 

o Foreman will call T&D Notification Line [phone number provided] to 
alert all interested parties with regard to street excavation dimensions, 
Work Order requests, sod cuts, etc. 

• Contact Water Quality Lab if  

o Sanitary sewer line and/or storm sewer line contaminates the water 
main or service line. 

o Pipe length for spray disinfecting replacement pipe exceeds 20 linear 
feet. 

o Pipe diameter exceeds 16 inches. 
o  

Off Hours. 
 

In the instance of a main break outside of normal business hours (3:30 PM - 7:00 AM): 

• Emergency Call 

o The Emergency Service Dispatcher will contact next on-call Foreman. 

o Emergency Services Dispatch will call for utility locates. 

• T&D Response 

o Foreman will contact all crew members. First crew member should 
arrive within 1-hour. 

o Once all the crew, vehicles and equipment are mobilized, crew will 
excavate and repair the leak utilizing all applicable PPE, shoring, and 
safety procedures. 

o All pipe and fittings that come in contact with potable water will be 
disinfected. 

o After the repair is complete, the system will be flushed to clear the 
main. 

o Once the repair is made, all valves previously closed will be opened up 
to place customers back in service. 

o Foreman will notify Emergency Services Dispatcher that customers 
are back in service. 

o Foreman will notify Warehouse that repair is complete and their 
services are no longer needed. 

o Foreman will call T&D Notification Line [phone number provided] to 
alert all interested parties with regard to street excavation dimensions, 
Work Order requests, sod cuts, etc. 
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• Contact Water Quality Lab if  

o Sanitary sewer line and/or storm sewer line contaminates the water 
main or service line. 

o Pipe length for spray disinfecting replacement pipe exceeds 20 linear 
feet. 

o Pipe diameter exceeds 16 inches. 

Risk Assessment Procedures 

When the structural integrity of the system is compromised, main breaks in the 
distribution system occur and the risk of contamination to the distribution system increases to the 
point that preventative measures, including Colorado Department of Public Health and 
Environment (CDPHE) and public notification are warranted.  DW has developed a flowchart 
(Figure C.6) to outline a process by which specific risk factors can be assessed and the outcome 
of that analysis is used to trigger the need to implement specified preventative measures. 
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Figure C.6 Risk assessment flowchart 
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The Emergency Services Foreman or Assistant Foreman is responsible for notifying the 
Water Control On-Call Supervisor in every instance of a main break or leak and conveying to the 
Supervisor all relevant information about the break/leak.  If multiple risk factors or a large 
magnitude event of a single risk factor is present, as indicated in the flowchart, the On-Call 
Supervisor will notify the Superintendent of Water Control, who in turn, will notify the other 
members of the Water Quality Advisory Team consisting of the following members: 

• Director of Operations & Maintenance 
• Manager of Water Quality 
• Superintendent of Water Treatment (optional) 
• Superintendent of Water Control 
• Superintendent of Transmission & Distribution 

If the O&M Water Quality Advisory Team determines that a significant public health risk 
is present, the following actions will be taken: 

• Notification will be made to the CDPHE. 
• DW may activate its Emergency Operations Center. 
• A communication plan will be developed and implemented in consultation with 

Public Affairs. 
• A plan for procuring and delivering alternate water supplies to affected customers 

will be developed and implemented. 

Working through the DW’s Emergency Operation Center (EOC) and in consultation with 
CDPHE, Incident Action Plans will be developed and implemented to manage the incident. 
  

Draf
t 1

/17
/13



ATTACHMENT 1 

Unauthorized Potable Water Discharge notification Form 

[City of Fort Worth] 
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Entity Name:  City of Fort Worth Water Dept.

     1608 11th Avenue, Field Operations Telephone Number:  (817) 871-8275

TCEQ Region:  Region 4 County:  Tarrant TCEQ ID:  2200012

Estimated Volume if an unauthorized discharge: 

Description of Noncompliance (include location, discharge route):

Cause of Noncompliance:

Duration: Estimated Discharge Start Date and Time:

Actual Date and time Discharge Shut Down:

Or Date to be Corrected:

Potential Impact to Receiving Waters an/or Aquatic Life:

Monitoring Data:  Data should be attached or submitted to TCEQ when available.

Field Measurement

Laboratory Samples

Fish Kill     If  yes, estimated number of f ish killed:

Health Risk

Actions Required to Mitigate Adverse Effects: De-chlorination of discharged and/or receiving waters as

required.

Actions Taken to Correct the Problem

Prevent Recurrence:

Information Reported by (Name and Title):

Date Reported: Signature:

Ray Moreno - Water Systems Supt FWWD

Unauthorized Potable Water Discharge

Type description here

Unauthorized Discharge Other

General Information

Permittee Subscriber

Noncompliance Summary

Actions Taken

Yes No

Yes No

Yes No

Verification Information

 

 

Yes No
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ATTACHMENT 2 

Boil Water Advisory Sequence 

[City of Fort Worth] 
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ATTACHMENT 3 

Quiz Materials ON PPPs AND BMPs 

[LADWP] 
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) 

) 

) 

S~lmar W.E.S.T. 

Pollution Prevention Plan 
Quiz 

Name: ______________________ __ 
Date: __ ----:-=-_ _ _____ _ 
Employee I D: ______ _ __ 
District: ------ ------

l. The Los Angeles Department of Water and Power is required to either prohibit, or 
control by National Pollutant Discharge Elimination System (NPDES) permits, 
the contribution of pollutants to surface waters or the storm drain system. Failure 
to comply with these requirements may result in a fine of up to per day 
of violation and possible imprisonment. 

a. $10,000 per day. 
b. $15,000 per day. 
c. $25,000 per day. 
d. $50,000 per day. 

2. Who enacted the Clean Water Act (CWA)? 

a. The President of the United States. 
b. The Governor of California. 
c. TheCDPH 
d. AWWA 
e. Congress 
f. None of the above 

3. What is flow path according to PPP? 

a. The direction of a river or stream. 
b. Right of centerline on a street. 
c. The route that the discharged water will travel. 
d. The path ofleast resistance. 

4. What do the letters BMP stand for? 

a. Best Maintenance Procedures 
b. Best Management Procedures 
c. Best Management Practices 
d. None of the above 

Draf
t 1

/17
/13



5. What are two most common types of sediment berms/barriers the DWP uses? 

a. A temporary dirt berm and burlap bag on discharge hose 
b. K-rail and sand bags 
c. Sand bags and section of Fire hose filled with sand 
d. None of the above 

6. Where would you most commonly place Geotextile Fabric? 

Answer: ________________________ __ 

7. Spoils that may need to be left in the field for an extended period of time shall be 
covered with or ill 

the event of rain and/or high winds. 

8. The pump discharge hose shall have a ______________ _ 
attached at the in order to catch sediment. 

9. What are the practices that protect storm water called? 

a. EPA's 
b. MSDS's 
c. SOP's 
d. BMP's 

10. What precautions should be taken prior to flushing any water main using a fire 
hydrant? 

a. Install an eddy valve on the fire hydrant 
b. Use a diffuser on the end of discharge hose 
c. Check and clear the flow path of contaminates and debris 
d. All of the above 
e. Only c. Draf
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) 

) 

) 

BMP Quiz 

Answer Sheet 

Name: ____________________ ___ 
Date: __ ----:-:=-__ _ 

Employee I D: _____ _ 
District: ____________ _ 

I. The Los Angeles Department of Water and Power is required to either prohibit, or 
control by National Pollutant Discharge Elimination System (NPDES) permits, 

.the contribution of pollutants to surface waters or the storm drain system. Failure 
to comply with these requirements may result in a fine of up to per day 
of violation and possible imprisonment. 

a. $ 10,000 per day. 
h. $15,000 per day. 
c. $25,000 per day. 
d. $50,000 per day. 

2. Who enacted the Clean Water Act (CWA)? 

a. The President ofthe United States. 
b. The Governor of California. 
c. TheCDPH 
d. AWWA 
e. Congress 
f. None of the above 

3. What is flow path according to PPP? 

a. The direction of a river or stream. 
b. Right of centerline on a street. 
c. The route that the discharged water will travel. 
d. The path ofleast resistance. 

4. What do the letters BMP stand for? 

a. Best Maintenance Procedures 
b. Best Management Procedures 
c. Best Management Practices 
d. None of the above 
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) 

) 

) 

5. What are two most common types of sediment berms/barriers the DWP uses? 

a. A temporary dirt berm and burlap bag on discharge hose 
b. K-rail and sand bags 
c. Sand bags and section of Fire hose filled with sand 
d. None of the above 

6. Where would you most commonly place Geotextile Fabric? 

Answer: over storm drain opening 

7. Spoils that may need to be left in the field for an extended period oftime shall be 
covered with plastic sheeting or a canvas tarp in the event of rain and/or high 
winds. 

8. The pump discharge hose shall have a burlap bag attached at the end in order to 
catch sediment. 

9. What are the practices that protect storm water called? 

a. EPA's 
b. MSDS' s 
c. SOP's 
d. BMP's 

10. What precautions should be taken prior to flushing any water main using a fire 
hydrant? 

a. Install an eddy valve on the fire hydrant 
b. Use a diffuser on the end of discharge hose 
c. Check and clear the flow path of contaminates and debris 
d. All of the above 
e. Only c. Draf
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ATTACHMENT 4 

Quiz Materials on Dechlorination 

[LADWP] 
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ATTACHMENT 5 

Quiz Materials on Water Main Repair Disinfection 

[LADWP] 
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ATTACHMENT 6 

Filed Sampling Form 

[LADWP] 
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ATTACHMENT 7 

Quiz Materials on Water Main Repair Sampling 

[LADWP] 
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ATTACHMENT 8 

Water Main Break Notification Format 

[NJAW] 
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Water Main Break – Detail Report 

Incident Description: (Water System) (PWSID No.) reports that a water main break has caused 

the system (or portions of the system) to be without water or with negative pressure zones. 

System Contact: (Name, title, work/cell numbers) 

Location of incident: (Street Address, Town, County) 

Delineation of Area Affected: (Provide Northern, Southern, Western, and Eastern Boundaries) 

Cause of Break: (pipe fatigue, physical damage due to construction, etc.) 

Time of Occurrence: (Day, Date, Time) 

Sizing of water main affected: (diameter, service main/feeder main) 

Counties/Municipalities Impacted: 

Number of Service Connections/Population Affected: 

Estimated time to Repair/Restore Service: 

Provisions for Alternate Water Supply: (interconnection, bottled water, water tanker, etc.) 

Corrective Actions Implemented: 

Note:  Corrective Actions may include the following: 

a. Boil Water Advisory Issued 

b. Establish Method of Delivery: Reverse 911, TV/Radio Broadcasts, Hand Delivery, 

other) 

c. Method of Repair to Water Main: Replacing a section of pipe, sleeving a section of 

pipe, etc. 

d. Disinfection/Flushing of repaired main (Industry Standard: AWWA Standard C651, 

other method) 

e. Sampling for total coliform/chlorine residual (BSDW Policy-Number of samples 

based on population affected) following repair/disinfection of water main to verify 

restoration of water quality. 
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ATTACHMENT 9 

Suggested Boil Water Advisory Language 

[NJAW] 
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Suggested Boil Water Advisory Language 

(Description of Incident) 

(Standard Language) 

As a precaution, the New Jersey Department of Environmental Protection requires us to issue the 

following advisory: 

The Department of Environmental Protection has determined that a potential or actual threat to 

the quality of water being provided to you currently exits.  Therefore until further notice, bring 

tap water to a rolling boil for one minute and allow cooling before using for consumption, 

drinking, ice cubes, washing vegetables and fruit, and for brushing teeth.  Please continue to boil 

your water until you are notified that the water quality is acceptable. 

The following measures are also recommended: 

• Throw away uncooked food or beverages or ice cubes if made with tap water during the 

day of the advisory; 

• Do not swallow water while showering or bathing; 

• Do not use home filtering devices in place of boiling or using bottled water, most home 

water filters will not provide adequate protection from microorganisms; 

• Use only water that has been boiled (and cooled) to treat minor injuries; 

• Rinse hand-washed dishes with a diluted bleach solution (one tablespoon of house hold 

bleach per gallon of tap water) or clean your dishes in a dishwasher using the hot wash 

cycle and dry cycle; 

• Upon boiling water for potable use, it is suggested that 2-3 gallons of boiled (and cooled) 

water be stored in the refrigerator in one gallon-containers for use in cooking, drinking, 

etc.  Water can be stored in this manner for 2-3 days; 

• Pets should be provided with drinking water that has been boiled (and cooled) in the 

manner indicated above. 

Please be advised that the New Jersey Department of Environmental Protection and (Water 

System) are working to restore your water quality.  This advisory will remain in effect until 

repairs are made and testing shows the water quality to be safe.  You will be notified when the 

advisory is lifted.  Thank you for your patience.  If you have any questions please contact (Water 

System Representative) at (Water System Number). 
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ATTACHMENT 10 

Spill Response SOP 

[City of Boulder] 
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City of Boulder 

Water Quality and Environmental Services 

Spill Response 

2011 

  

 

The Fire Department and Boulder County Public Health (BCPH) are the principal agencies which respond 

to spills of hazardous materials. Both agencies are the Designated Emergency Response Agency 

(DERA) in issues relating to hazardous material releases. Water Quality and Environmental Services 

(WQES) staff will provide technical advisory support to both of these agencies on an as-needed basis. In 

general, WQES staff response to spills is as follows: 

 

 

Type of  

Incident Agency Response Possible Enforcement Action 

In Progress - 

report of 

something being 

discharged 

Instruct complainant to call city  or county non-

emergency dispatch to report spill  

  

Dispatch contacts Fire Dept. and/or Police   

Police/Environmental Enforcement issues 

citation 

Police or Environmental Enforcement may 

issue citation (under BRC# 11-3-4); $1000 

fine and/or 90 days in jail 

Fire Department secures area, evaluates 

situation 

Fire Department recoups cost of clean-up 

from violator 

BCPH identifies material and oversees clean-

up 

Files incident report, notifies CDPHE or 

EPA 

WQES aids in identification of material and 

provides information on storm/sanitary sewer 

locations & impacts to environment 

Issues notice of violation if no citation is 

issued 

Water Quality and Environmental Services Response 

Type of Material WQES Response 

Hazardous No on-site response, will assist in advisory role only 

Unknown Yes - Will provide on-site response if needed provided that 

emergency response (fire, county) authorizes 

Known, Non-

hazardous 

Yes - Will provide on-site response if needed and assist in 

source detection and environmental impact assessment 
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City of Boulder 

Water Quality and Environmental Services 

Spill Response 

2011 

  

Type of  

Incident Agency Response Possible Enforcement Action 

After the Fact - 

report of "stuff" in 

Boulder Creek 

Instruct complainant to call city  or county  non-

emergency dispatch to report spill    

Dispatch contacts Fire Department. and/or 

Police   

Fire secures area, evaluates situation Fire recoups cost of clean-up from violator 

BCPH identifies material and oversees clean-

up 

Files incident report, notifies CDPHE or 

EPA 

WQES aids in identification of material and 

provides information on storm/sanitary sewer 

locations & impacts to environment 

Issues notice of violation if source is 

determined 

On-going Problem 

- report of 

business/individual 

repeating a spill 

Instruct complainant to call WQES to report 

spill  

Issues notice of violation or other 

enforcement 

Storm sewer - Streams, Lakes, Ditches - 

Stormwater Quality   

Sanitary sewer, businesses/industries - 

Industrial Pretreatment   

Reservoirs - Drinking Water Program   
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City of Boulder 

Water Quality and Environmental Services 

Spill Response 

2011 

  

Contact Name Work Group 

Emergency Dispatch (County) County of Boulder 

Emergency Dispatch (City) City of Boulder 

 Boulder County Public Health 

 Boulder County Public Health 

 Boulder County Public Health 

WQES Main Office City of Boulder 

Boulder Reservoir at 63
rd

 St 

Water Treatment Facility City of Boulder 

Betasso Water Treatment Facility City of Boulder 

City Environmental Enforcement  City of Boulder 

WQES - Stormwater City of Boulder 

WQES - Industrial Pretreatment  City of Boulder 

Utilities Maintenance City of Boulder 

P.W. Superintendant City of Lafayette  

P.W. Superintendant City of Louisville  

University of Colorado Police 

Services University of Colorado 

CDPHE Spill Hotline 

Colorado Department of Public Health & 

Environment 

 

When possible, e-mail communication of spill related information (reports, pictures, etc.) should be sent 

through the Stormwater and Creek Contamination Response Group.  
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ATTACHMENT 11 

Distribution System SOP 

[City of Boulder] 
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SOP for Contaminant Introduced in the Distribution System 
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The incident coordinator will assign the following tasks and coordinate all communications.  

  

1. Confirm contamination: For high hazard conditions, specially trained responders with 

HazMat training are required. 

2. Determine potential for health impacts: infectivity, toxicity, waterborne disease outbreak.    

a. Coordinate with Boulder County Health Department and CDPHE. 

b. If emergency public notification is warranted, determine affected area per description in 

Section 3.a. 

i. Reverse 911 calls: Provide Boulder Police with extent of affected geographical 

area and the exact wording for the call. When feasible, the message should also 

be translated into Spanish. 

ii. Wording must first be verified by the Public Works Utilities Director, the Public 

Works Communications group, and potentially the Executive Director of Public 

Works and the City Manager, and may include:   

• Potential adverse health effects from the contaminant of concern.  

• The population at risk.  

• Whether alternate water supplies should be used or water should be boiled.  

• What actions consumers should take, including when to seek medical help, if 

known.  

• A statement encouraging recipients to distribute the information to other 

persons served.   

iii. The Public Works Communications group will also alert other media groups of 

the message.  

iv. Additional notification:  

• If contamination represents a MCL exceedance as defined by 

Colorado Primary Drinking Water Regulations (CPDWR) or is 

determined by CDPHE to present a risk to public health then Tier 1 

Public Notification will be required within 24 hours of the 

determination. 

• If contamination represents a treatment technique or other violation 

of CPDWR then CDPHE may require Tier 2 Public Notification (within 

30 days of determination) or Tier 3 Public Notification (within 1 year 

of determination). 

• If the contamination represents a substance identified with a 

secondary (not enforceable) limit by CPDWR then no public 

notification will necessarily be required. The City may elect not to 

issue public notification to avoid undue alarm. 

    

3. Contaminant Containment, Flushing and Valve Operations: if the suspected contaminant 

poses no risks to employee safety:  

a. Determine and isolate area affected by contaminant, considering:  

i. Flow leaving the plants and system demands  

ii. Storage tank fill/empty status  
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iii. Flows at zone boundaries 

iv. Hydroelectric and PRV station flows  

v. Opened or closed valves in the distribution system 

vi. System monitoring results  

 

b. Begin flushing immediately: 

i. Flushing considerations: 

• First focus on large diameter pipes. 

• May be conducted at several hydrants in the system. 

• Hydrants can be located using GIS or quarter section maps. 

• For reporting purposes, record the number of hydrants open, their location, 

and their estimated flow and duration of flow. A fully open hydrant in the 

City of Boulder may have a flow of 500 – 1,000 gpm. 

• Must be started as soon as possible and may last several hours. 

ii. Disposal of flushed water:  

• Direct to sanitary sewers if approved by the Wastewater Coordinator and if 

sewer capacity are available. 

� If notified in advance, the WWTP can sequester up to four million 

gallons of contaminated water. 

• Otherwise, direct to storm drain 

� Dechlorinate.   

� Notify the state immediately.   

� Downstream users must be notified.  

c. Treatment. Consider if temporarily increasing chlorine levels might help decontaminate 

the system. 

d. Monitoring. The boundaries of the area being isolated and/or flushed as well as flushed 

water shall be monitored for the following until staff is confident the plume has been 

contained: 

i. Chlorine 

ii. pH  

iii. Turbidity  

iv. Conductivity  

v. Alkalinity or total hardness  

vi. Suspected contaminants  

e. When possible, the situation may be modeled using the MWHSoft Infowater product.  

  

4. Communications  

a. Public Works Communications group will determine who should receive information, 

what types of information they should be given, and when and how they should be 

notified.  

 

5. Security Issues  

a. If there a possibility of intentional contamination by tampering/security breach, 
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coordinate with: 

i. General Utility Security (GUS) coordinator 

ii. CDPHE 

iii. Law enforcement authorities 

 

6.  Contaminant Source  

a. Determine source of contamination, considering: 

i. Source water known events 

ii. Changes or unusual spikes in treatment plant performance, such as filter effluent 

particle count data, turbidity data, plant effluent chlorine levels. 

iii. Whether contaminant suspected or identified in multiple locations in the 

distribution system. 

 

7. Follow-up Monitoring   

a. Begin in affected area.  

b. Expand to cover entire system using TCR sampling sites or other sites as determined 

by staff.  
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ATTACHMENT 12 

Training and Certification Materials 

[CMUD] 
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Charlotte-Mecklenburg Utilities 

Training and Certification Program - Skill Evaluation 

CR 33A  1 

CR 33A – Lead in Repairing Distribution System Mains 

Name of Person Being Evaluated:  

Skill/Task Being Evaluated: CR 33A – Lead in Repairing Distribution System Mains 

 

Category/Level of Skill Construction and Repair, UTIII Level I Core  Skill 

 

Typical Demonstration of 

Skill/Task: 

Person being evaluated shall demonstrate ability to lead in 

repairing distribution mains. 

Pre-Requisites for this Skill/Task 97 - Operate a rubber tire backhoe for excavating and 

back filling. 

106 - Use hand tools to complete job site tasks (shovel, 

rake, broom, etc.) 

119 - Safety training 

115-Field Customer Service 

116-Public notification procedures 

10,128-Chlorine Analyzer and Turbidimeter tests 

procedures 

54-Water Distribution valve Operation procedures 

39, 137, 138, 139-Lead level safety skills involving 

competent person, work zone safety, trenching and 

shoring, confined space safety procedures. 

 

Tools, Equipment, Materials 

needed for  demonstration: 

PPE.  Identified hand tools, excavation equipment, 

trenching and shoring equipment, indentified pipe and 

repair fittings. 

Average time allowed for this 

demonstration: 

Field Demonstration:  1-3 hours depending on type of 

repair and circumstances involved. 

Preferred location/condition to 

conduct demonstration: 

Field Demonstration and evaluation. 

Notes:  
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Charlotte-Mecklenburg Utilities 

Training and Certification Program - Skill Evaluation 

CR 33A  2 

CR 33A – Lead in Repairing Distribution System Mains 

 

 

Tasks 

 

 

Performance Expectation 

 

Performance 

Acceptable 

Performance 

Not 

Acceptable 

1. Individual safety PPE 

required. 

• Ensure safety of workers 

involved in the water line 

repair 

  

2. Follow standard public 

notification procedures for 

water service interruption. 

• Meet customer service 

public notification 

standards of work to be 

performed. 

  

3. Set up safety zone as 

required for repair and 

exaction site. 

• Understand work zone 

safety procedures. 

  

4. Have available necessary 

trench and shoring 

equipment for site 

excavation as required. 

• Knowledge of soil type and 

conditions.  Able to identify 

necessary trench and 

shoring requirements. 

 

  

5. Assist locating utilities and 

verify utilities are marked. 

• Knowledge of color 

markings. 

  

6. Identify and operate 

distribution system valves 

for water main isolation. 

• Understanding of valve 

operation procedures. 

  

7. Use appropriate hand tools 

such as punch rod, shovel, 

and sharp-shooter to locate 

utilities 

• Dig around utilities so that 

they are clearly visible to 

backhoe operator. 

  

8. Remove top layer of soil or 

grass with appropriate 

hand tools and soft-dig for 

utilities. 

• Use of appropriate tools 

for digging to prevent 

utility damage. 

  

9.  Continue digging with hand 

tools and/or excavating 

equipment until water main 

is located and expose 

section of pipe to be 

repaired. 

• Identify area and type of 

repair. 

  

 

 

10. Cut and remove section of 

pipe to be repaired    

• Use of appropriate pipe 

cutting equipment. 
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Charlotte-Mecklenburg Utilities 

Training and Certification Program - Skill Evaluation 

CR 33A  3 

11. Prepare pipe and/or repair 

fittings.  Disinfect pipe and 

repair fittings by swabbing 

with chlorine solution. 

• Identify appropriate repair 

fittings and pipe material 

necessary for main repair. 

  

12. Install disinfected repair 

pipe and/or repair fittings 

and tighten securely. 

 

• Understand pipe and 

repair fitting procedures.  

  

13. Operate identified isolation 

valves to put main back in 

service.  

 

• Bleed air from line. 

• Check repair site for leaks. 

  

14. Perform and document 

standard chlorine and 

turbidimeter tests results. 

• Ensure water quality and 

chlorine residual standards 

of distribution system after 

repair. 

  

15. Back fill repair site with 

appropriate fill material 

and compact in lifts to 

ensure soil compaction. 

• Ensure soil compaction 

standards  

  

      Landscape repair site or 

make identified street 

repairs 

• Meet repair site standards 

to meet customer service 

expectations 
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Charlotte-Mecklenburg Utilities 

Training and Certification Program - Skill Evaluation 

CR 33A  4 

Verification of Evaluation 

This skill evaluation was completed and evaluated on _______________ (date). 

 

_____________________________  __________________________________ 

Signature of Employee   Signature of Evaluator (Team Leader) 

 

Provide additional comments in this space. 
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