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MAIN LEAK AND REPAIR PROGRAM
For Public Drinking Water Systems

Missouri Safe Drinking Water Regulations require all public water systems to disinfect all new,
cleaned, or repaired water mains and include detailed procedures for the adequate flushing,
disinfection, and microbiological testing of all water mains. All public water systems are
required to maintain a minimum positive pressure of twenty pounds per square inch (20 psi)
throughout the distribution system under all normal operating conditions. All water lines, pipes,
and equipment which convey or store potable water must be disinfected in accordance with
current AWWA Standards. The purpose of the Main Leak and Repair Program is to ensure
distribution system repairs are adequately conducted and that inconvenience and sanitary hazards
to customers will be minimized during repairs and emergency maintenance. Having a written
and formalized Main Leak and Repair Program benefits the water system by ensuring
compliance with the regulations and ensuring new operators, contract operators, back up
operators from other water systems, and/or excavating contractors understand how your water
system expects water distribution repairs and emergency maintenance to be performed.

The Main Leak and Repair Program was developed to assist water systems in meeting minimum
regulatory requirements associated with distribution system repairs, emergency maintenance,
flushing, public and department notification, sampling, and boil advisories and orders. The Main
Leak and Repair Flow Chart provides guidance on necessary actions the water system should
take during distribution system repair and emergency maintenance to ensure compliance with the
Missouri Safe Drinking Water Regulations. It is the responsibility of the water system to ensure
that all chemicals, coatings, valves, hydrants, flush outs, pipes and other appurtenances used by
the water system are approved for drinking water use and conform to the department’s standard.

For more information regarding department standards on materials and construction standards
refer to the Design Guide for Community Water Systems. For more information regarding boil
advisories and boil orders refer to the Boil Order Manual. Both are located at www.dnr.mo.gov.
This program also includes the following worksheets and guidance to assist water systems:

Main Leak and Repair Flow Chart

Boil Advisory Information Sheet

Report of Low Water Pressure

Discharging Chlorinated Water Best Management Practices

If a boil advisory is issued or pressure drops below 20 psi during distribution repairs or
emergency maintenance, the water system should complete the necessary forms and fax them to
the following:

Kansas City Regional Office
Public Drinking Water Unit
(816) 622-7044



A copy of this plan and the other procedures should be easily accessible to all staff performing
distribution repairs and emergency maintenance. This plan must also be made available to the
department upon request.

This program does not include safety procedures for trenching and shoring or spare part
management, operator training, and budgeting control for distribution repairs and emergency
maintenance. The water system should develop comprehensive procedures to ensure distribution
repair and emergency maintenance is conducted safely, that equipment and necessary parts are
available, operators and other personnel are adequately trained, and that the water system has
necessary funds.



START

Main Leak and Repair Program Flow Chart

Check pressure at nearest hvdrant or flush out. Did pressure drop below 20
psi during maintenance or repair?

Complete Low Pressure Reporting for and submnut to Regional Office.
Was the distribution line partially or fully dewatered?

-
Complete
repair under
pressure.
¥
Can the distribution lines be disinfected NO
NO according to AWWA standards?
YES
x - - Immediately 1ssue Boil Advisory
| Disinfect in accordance with AWWA Standards. and comple-re Boil Advisory -
Information Sheet and submit to
v Kansas City Regional Office.
Can the affected area be adequatelv
flushed vsing vni-directional or bi-
¥ directional flushing.
‘ES
¥
Flush until chlorine residual reaches normal operating levels or until a minimum of two
volumes of the affected line 1s flushed. whichever is greater. If water is not clear
continue flushing until ware 15 clear. Use Discharging Chlorinated Water Best «
Management Practices of to reduce impact from highly chlornated water. 3
I
v
Collect “Special” bacteriological samples from |_\'O |
affected area. If entire distribution system is Issue Boil
affected collect at least 3 samples. Otherwise + 1 Advisorv
collect samples for esther side of affected area. "
‘.' - Are any Notify Kansas City
Are all bacteriological samples absent? samples E. »| Regional Office.
Coli -
NO | |Positive? \M
h
Issue Boil Order. *Two
consecutive days of
v X bacteriological sampling pwst

¥ Restore service. No further action requred. STOP be absent to lift Boil Order ®




BOIL WATER ADVISORY INFORMATION

Water systems need to supply the following information to the Kansas City
Regional Office when reporting the issuance of a boil water advisory. This
sheet can be faxed to (816) 622-7044 or the information conveyed over the
phone (816) 622-7000 to a Public Drinking Water Program staff member.

Date: Time:
Supply Name: ID #:
County:

Contact Person(s) Name & Daytime Phone #:

Reason for Advisory (Brief Description):

Has problem been resolved? (If main break- what size, was it disinfected and
flushed?) :

Brief Description of Service Area Affected & Names of any Priority Customers:

Method of customer notification (if by television, radio, or newspapers
please provide specific names and city locations):

Anticipated Number of days advisory will be in place:

Number of samples that will be taken:

Location of samples that will be taken:

Name of testing lab:

REMEMBER TO CONTACT THE KANSAS CITY REGIONAL OFFICE WITH NOTIFICATION WHEN
THE ADVISORY IS LIFTED AND PROVIDE COPIES OF THE BAC-T SAMPLE RESULTS.
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REPORT OF LOW WATER PRESSURE IW

SYSTEM SPECIFICS

Missouri Public Drinking Water Regulation 10CSR60-T.0102) requires that public water svstems notify the
department within 48 hours of a failure to comply with any regulation or monitoring regquirement.  Since the
regulation [0CSR60-4,080(%) requires all public water svstems to maintain 2 minimum pressure of 20 psi, all public
water svstems must nofify the department when pressures in their svstem fall below 20 psi. Use this Torm to report

low pressure events directlv to the Department Regional OfMice in vour are.
EYSTEM MNAME s Da COUNTY

FEPCOHTED B DATE HEFCHETE D ATIDN S )

CESCHMEE MATUFE OF PRCOELEM

LIWEST PRESILINE FEALING (S DRI FATION OF LOW PRESSUNE (HOUN SMMU TES) DATE ARND TIME OF PROELEM OMNSET MUNEEN OF SERVICESAFFECTED

LOCATION AMD AREA AFFECTED

DOFMECTRE ACTICN TAKEN

DATE AMD TINE OF CLSTOMER MOTFICATION

RETHGD OF CUSTOURER MUTFICATEM F MOTIGE WAZ DCMEET HAND LELWENT ATTAGH & LX'F OF THE MUTILE TU THEZHEET)

| cerify tat | am famiiar with the nformaton contained in this application, and !at to the besat of myknowiedge and bd ief such infrmation ks
| tnue, complate and acourats.

BEONATIRE

OAaTE

MAIL OR FAX COMPLETED COPY TO AFFROPRIATE REGIONAL OFFICE:

ET. LOUES REGIOMAL OFFICE - 7545 5 UndBergh, Ste 210, 50 Louiz, MO 83125 Phane 3144162980 FAX 314-416270
HAMZAS CITY REGIONAL OFFICE ~ 500 ME Cobem Raad, Lee"s Surmmit, MO G2085-4710; Phane 816-822-700; FAX 818-622-7044
SOUTHWEST REGIONAL OFFICE ~ 2040W. Woodand, Spingfed, MO G5087-5312; Phaone £17-891-4300; FAX 417-491-4339
SOUTHEAST REGIOMAL OFFICE — 2155 M. Westwiood Blvd, Poplar Bufl, MO 83901 ; Phone 57 384 0-97 50; FAX 57 3-840-97 58
MORTHEAST REGIDMAL OFFICE — 1709 Pmspect Drive, Macan, MO G3552-2802; Phone G80-385-8000; FAX G60-385-8030
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The objective of disinfection and flushing programs 1s to maintain a high level of water quality
delivered to customers. The Department of Natural Fesources Public Drinking Water Program
encourages public water systems to conduct routine water main flushing, particularly on those
water mams that do not receive enough water demand to scour the prpe surface or mamtaim
chlonine residual. Unfortunately, discharging large volumes of chlorinated water may have
adverse effects on property owners and the environment.

Flushing cceurs when new facilities are installed as well as on a routine basis to mamtain
existing facilifies. Flushing disinfected water from treatment, storage, and distribution facilities
may have serions consequences on the environment receiving the discharged chlonnated water.
Moderate levels of chlonne i streams and lakes can be detrimental to aguatie life.

The Missoun Clean Water Commussion Regnlation 10 CSE 20-2.010(22) defines a discharge as
the causing or permitting of cne or more water contaminants to enter waters of the state.
Chlonne has specific limits for discharge into water of the state (10 C5E. 20-7.031 Table A). A
typical maximum concentration of chlorme that may be discharged to waters of the stated 15 0.02
milligrams per liter (mg/l). Specific limits for chlorme discharges should be provided by the
Missoun Department of Natural Resources Water Pollution Control Program.

It 15 impeortant for public water supplies to know that discharging contanunant to water of the

state 15 a violation of the Missoun Clean Water Commussion Eegulations and may result in fish

lalls. Although flushing procedurss do not require a pernut from the department. fish kills are

enforceable offences that may be pursued by the Water Pellution Contrel Program.  Therefore,

system operators and contractors discharging chlorinated water must consider the receiving
VITCTIENT.

Please understand that very few discharges from routine water main flushes require
dechlorination when best management practices are used as referenced in item mumber two
below. The following items should be considered when discharging chlorinated water:

1. If disposing of heavily chlormated water. mspact the environment to which the water will
be discharged m accordance with Amenican Water Works Association (ATWWA)

[ =]

Determine the impact of the discharge to the environment. If the water to be discharged
has low levels of chlorine and will not reach the waters of the state, dechlorination may
not be necessary

lad

If it is determined to be necessary, dechlorinate in accordance with AWWA Standard

C652 Disinfection of Water Storage Facilities Appendix B or as prescribed by your
operations professional
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4. Avoud over chlormated or over applyving disinfectants when disinfection. AWWA
Standard C631 Dismfecting Water Mains Appendix B contains recommended amounts of
chemuicals to produce various chlorine concentrations.

3. Contractors need to follow the best management practices for discharging chlorinated
water and the applicable flushing procedures established by the public water supply.

6. Flushing procedures and dechlorination must be considered during the design of large
water mains and storage facilities.

Develop a water main flushing program and maintain a flushing manual for the public
water supply. Identify the necessarv equipment. chemicals, and retention tanks needed
for routine flushing procedures within this manual.

8 If possible, spray the intenior of the tanks with a chlorine solution to reduce the volume of
water to dechlormnate.

9. When possible, divert flush water from storm dramns and ditches. If flush water 1s to enter
a combined sewer. the recerving wastewater treatment facilities must be considered.

10. Avord personal property damage, which includes flooding basement and vards to
washing out lawns and flower beds.

11 Be aware of possible 1ce hazards on streets, sidewalks, and doveways when flushing
during winter months.

It 1s important to remember that each flushing scenario i1s unique because of three factors. The
first factor 1s the volume of water to be discharged. The second factor 1s the amount of
disinfectant i the water to be discharged. And the final factor 1s the downstream envirenment
that mav be affected. It 1s the responsibility of each public water supply to prevent
contanunation of the waters of the state and to protect net only public health and our water
systems but also our environment.
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AWWA Co52

APPENDIX B Appendix B

Disposal of Heavily Chlorinated Water

pendix is for information only and is not a part of AWWA C6352.
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1. Check with local sewer department for conditions of disposal to sanitary sewer. and with
the state regulatorv agency for conditions of disposal to natural drainage courses.

2. Chlonne residual of disposed water will be neutralized by treating with one of the
chemucals listed 1n Table B.1.

Table B.1. Amounts of chemicals required to neutralize various residual chlorine
concentrations in 100,000 gal (378.5 1n3) of water
Chemical Required
Reslcl}ml Sulfur Dioxide Sodium Bisulfite Sodmm Sulfite ?:_oc-hm}l
Chlorine (SO») NaHSO:) (N2:503) Thiosulfate
Concentration T i o T (Na:5:0:5HO)
mg/L b (kg) b (kg) J 15 (kg) 1b (kg)
1 0.8 (0.36) 12 (0.54) 1.4 (0.64) 1.2 (0.54)
2 1.7 (0.77) 2.3 (1.13) 29 (1.32) 2.4 (1.09)
10 8.3 (3.76) 12.5 (3.67) 14.6 (6.62) 12.0 (5.44)
50 41.7 (18.91) 62.6 28.39) 73.0 (33.11) 60.0 (27.22)
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AWWA C6351

APPENDIX B Appendix B

Chlorine Dosages

This appendix is for informartion enly and is not a part of AWWA Co51.

Table B.1 Amounts of chemicals required to produce various chlorine concentrations in
100,000 Eal (378.5 m'a) of water™

Calcrm
Sodium Hypochlorite Required Hyvpochlorite
Required
Desired . - -
. Liquid - . 10% 15% 63%
Chlor . 3% Available i . i
Con “::iililteion Chlorine DC'hl::uE::; Available Available Available
o Required Chlorme Chlorine Chlorme

in Water

mg'L 1b {kg) gal (L) gal (L) oal (L) b {ka)

;) 7

2 3.9 | (147 | 2.0 (7.6} 1.3 4.9} 2.6 | (1.18)

1 . )
10 8.3 194 | (734 [ 99 | (375 [ 67 | (234) | 128 ] (5.81)

50 420 [ (19.05) | 97.0 ) (367.2) | 4096 | (18781 ]334 | (1264) [ 64.0 ] (29.03)

on concenirations of available chlonne by
improper storage of chemicals

¥ Amoumsts of Sodium hypochlonte are base
Iypochlonite, extended or

ohume  For either sedmm hypoehlerite or caleiun
have caused a loss of available chlorine

Table B.2 Amounts of chemicals required to produce chlorine concentration of 200 mg/L in
various volumes of water®

Calcium

Sodinm Hvpochlorite Requirad Hvpochlorite
Required
. - Liquud - . 10% 15% 63%
A ?é}-l:rz_or C'lﬂ?ﬁr_iue 7 zﬁlorltﬂisle A_t.'ailthe ;'%f.'aila_ble A_:'ailqble
Requirad Chlorine Chlorine Chlorine
cal (L) Ib () zal (L) zal (L) oal (L) 1b (ka)
10 (379) |002] (91) | 004 | (015 (002 ] (008 J0.02] (008 J003] (136)
50 |(1893)| 01 | 4534 | 02 | (@76 | 01 | (038|007 ] (026) | 0.15] (68.0)
100 | (3785 02 | 907y | 0. (1.51) | 0.2 (057 | 03
200 [(737.1)| 04 | (1814 | 08 | (3.03) | 04 (1. 0.6

* Amoumts of Sodmm Inp oncawirations of available

Iypochlorite.

dium hypochlonite or calenm
vailable chlorine
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