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Operational Requirements for Chlorination Systems

This document summarizes basic operational requirements for chlorination systems serving public water systems under the regulatory jurisdiction of the Santa Rosa Office of the Division of Drinking Water.  Compliance with these requirements will help ensure reliable and consistent chlorination.

This document does not address safety considerations, which are of obvious importance.  These requirements relate to the operation of existing chlorination systems. These requirements do not address design standards. The design of new chlorination systems is reviewed in the Division’s water supply permit process.  Problems with design of existing systems noted by the Division during inspections will be brought to the attention of the water supplier.

Applicability:  These requirements are directed towards chlorination of groundwater sources (i.e. wells) which are not subject to significant bacteriological contamination. Wells that show significant bacteriological contamination of the raw water may be subject to additional reliability requirements and surface water filtration requirements.

The bacteriological quality of the source should be established based on raw water bacteriological sampling.  Ongoing sampling of the raw water source should be done to ensure that a significant problem is not being masked by the chlorination process. This document does not address chlorination of surface water which is subject to more stringent requirements.

Equipment

1.
The equipment must be in good operating condition and adequate for the application.

2.
The equipment must be covered from the elements.

3.
Equipment must provide a consistent feed rate under all operating conditions.

4.
The chlorinator must be activated by the circuit controlling the well pump or in response to a signal from the flow meter.

5.
A flow meter must be provided in order to calculate chemical dosages.

6.
The chlorine solution storage crock must be designed for use in mixing and measuring chlorine solutions.  It should be large enough to hold enough solution for one week of peak use plus a prudent reserve.  The amount of chemical in the crock must be able to be accurately measured by taking readings marked on the container.

7. Equipment for monitoring chlorine residuals must use the DPD method. For example, the Hach DR100 Colorimeter or equivalent may be used.

Chemical Additive Requirements

Effective January 1, 1994, all chemicals or products, including chlorine, added directly to the drinking water as part of a treatment process must meet the ANSI/NSF Standard 60. The manufacturer or distributor of the chemical should be able to provide you with documentation of compliance with this requirement. 

Monitoring of system

Inspecting and adjusting the equipment:  Equipment should be inspected often enough to ensure prompt detection of problems.  Daily inspection of the equipment is recommended.  The required frequency of inspecting the equipment is set on a case-by-case basis depending on the system configuration, the consequences of an undetected failure and historical system reliability.  As a permit condition, the Mendocino and Sonoma Districts require all systems that chlorinate to inspect their chlorination systems at least once per week and maintain written records for 5 years.
The inspection should consist of a visual inspection of the equipment, checking and filling the chlorine solution level, measuring the free chlorine residual, adjusting the equipment, calculating the dosage rate and writing down the results of the inspection.  Any problems noted must be corrected.

Monitoring the free chlorine residual:  The free chlorine residual of the water must be measured using the DPD method and recorded on a regular basis.  Daily measurement of the residual is generally required and is strongly recommended.  The required frequency for measuring the residual is set on a case-by-case basis.

Responding to failures or interruptions:  Each system must have a written procedure for responding to chlorination failures or interruptions.  This procedure must include prompt repair or correction of the problem and restoration of the chlorine residual.  The availability of a replacement or back-up chemical feed system must be addressed.

Record Keeping:  The minimum record keeping requirements are shown on the attached forms.  These forms or their equivalent must be used to maintain the following minimum records:

1.
Date and time of inspection, name of operator.

2. Chlorine residual and location of residual measurements using the DPD method.

Note:  The Orthotolodine (OTO) method cannot be used for compliance purposes.

3.
Production records.

4.
Operational notes including weekly calculation of chemical dosage (see attached form)

5.
Chlorination failure log.

6.
Maintenance performed (both preventative and unscheduled maintenance).

Operator Certification

Sections 106885(a) and (b) of the California Health and Safety Code states that all persons responsible for the operation of water treatment plants shall possess a State Water Treatment Operator’s certificate of appropriate grade and type (Treatment or Distribution Operator or both).  Water treatment plants include chemical feed systems such as chlorinators.  For operation of a chlorination system for a small water system, the minimum certification requirement is a Grade 1 certificate.  Generally, there are two ways to comply with the certification requirements:

1.
The current system owner, operator or manager may obtain an operator’s certificate.

2.
The services of an outside certified operator can be obtained.

For well-operated chlorination systems serving groundwater sources, a reasonable period of time can be provided for coming into full compliance with this requirement.  For additional information, please contact the Santa Rosa District Office.

Attachments – Instructions for calculating dosages, form for chlorination failure plan, and monthly chlorination log sheet.
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Weekly Calculation of Chlorine Dosages

The calculation of chlorine dosage is important to track the effectiveness of the chlorine feed process and to indicate if chlorine test kit is functioning and/or properly used.  To calculate the chlorine dosage over a specific period of time, you need to know:

1.
Quantity of water produced during the specific time period (gallons);

2.
Amount of solution injected during the specific time period (gallons);

3. Trade Percent of available chlorine in the liquid hypochlorite used (usually 5.25% or 12.5%).  Note: Trade Percent is percent by volume and not percent by weight.  Hence, specific gravity is already incorporated in the trade percent;

4.
Number of gallons of liquid hypochlorite used to make the solution;

5.
Number of gallons of solution made with one gallon of the liquid hypochlorite.  For example, if one gallon of liquid hypochlorite is added to 24 gallons of water, the final mixture would contain 25 gallons of solution.

The dosage is calculated by plugging these numbers into the formula (“X” means multiply!):

Dosage =  9991  X  (Amount of solution injected) X (Trade Percent of available chlorine)

          
(Quantity of water produced) X (Gallons of solution made with one gallon of hypochlorite)

Example:   Over a seven day period, a system produced 40,000 gallons of water.  During that time period, the system used 11 gallons of solution. When mixing up the solution, the operator mixes one gallon of liquid hypochlorite with 24 gallons of water to make 25 gallons of solution.  The trade percent of available chlorine in the liquid hypochlorite is 12.5%.  The following is a calculation of the dosage:

Dosage    = 
9,991  X  (11) X (12.5)    =     1.37 milligrams per liter (mg/l)


    (40,000)  X  (25)

Weekly Dosage Calculations

Week 1 - Date ___________

Dosage =   9,991  X (          )  X (         _)     =      




       


        (

 ) X (                   )

Week 2 - Date ___________

Dosage =   9,991  X (          )  X (         _)      =      




       


        (

 ) X (                   )

Week 3 - Date ___________

Dosage =   9,991  X (          )  X (         _)     =      




       


        (

 ) X (                   )

Week 4 - Date ___________

Dosage =   9,991  X (          )  X (         _)      =      




       


        (

 ) X (                   )
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Response to Failures and Interruptions for Chlorination Systems

System Name  ___________________________________    System Number: ___________

In the event the chlorination system is found to be not operating or injecting too little chlorine solution, the following plan of action will be taken to correct the problem or situation.   The plan should address the availability of a spare chlorinator, manual feeding of chlorine until the problem is resolved, more frequent chlorine residual monitoring, etc.:

Short-term chlorinator interruption (i.e. less than one day):

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Longer-term chlorine interruption (i.e. chlorinator cannot be repaired):

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Prepared by: ____________________________  Date: _________________

Notes:  This plan to be posted at the chlorination station.


This plan to be reviewed and updated annually
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Chlorination Operational Log

Month ___________________________Year______________________

System Name ______________________________________________Number__________

Were there any malfunctions of the chlorination system this month? Yes _______ No_______

If yes, list the date the malfunction occurred and action taken.  Problems that cannot be promptly corrected must be reported to the Division.  Bacteriological sampling must be conducted if the safety of the water is in question:

________________________________________________________________________________________________________________________________________________________________________
	Date
	Time
	Operator

Initials
	Free

Chlorine

Residual
	Production Meter

Reading
	Gallons of Water Produced
	Gallons of Chlorine Solution Used
	Chlorine Dosage

(mg/L)
	Operational Notes
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This form must be kept on file for review by the Division.
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