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1. Introduction

The Government of Canada published, on December 4, 2004, the following notice in the Canada Gazette. “Pollution Prevention Planning Notice for Inorganic Chloramines and
Chlorinated Wastewater Effluents” under the Canadian Environmental Protection Act, 1999.

To determine if a municipality must prepare a pollution prevention plan (P2) there are three selection criteria that must all be met: 

1) The person must have owned a wastewater system on December 4, 2004;

2) The effluent released during either 2004 or 2005 to surface water must be ≥5,000 m3/day based on an annual average;
3) The concentration of total residual chlorine must be >0.02 mg/L during either 2004 or 2005 based on daily representative sampling.
If all three criteria are met, the municipality is required to prepare a P2 plan. There are several factors to be considered in undertaking the plan.  These factors will provide an overview of how chlorine is managed within the specific municipal system, and should indicate the steps that might be taken to manage it more efficiently and effectively. In consideration of the factors outlined in the Notice, a process audit for chlorine should be undertaken by June 15, 2006.

CWWA suggests that you review the Canada Gazette notice Volume 138 No. 49, Part 1 Ottawa, Saturday December 4, 2004 for details of the Notice and determining applicability to your facility
. According to Environment Canada all the facilities implicated by the Notice have been contacted by them, and therefore specific questions should be made of that particular contact. The chlorine audit document required by the Notice, is to be an internal document, kept by the facility and to be used as a first step towards the preparation of a P2 plan which is to be initiated by June 15, 2007 and implemented by June 15, 2010. Please note that the third criterion above, refers to monitoring of total residual chlorine (TRC) in 2004 and 2005. You may not have had any monitoring data for these two years, or you might not use chlorine as the disinfectant, or you might use UV disinfection and therefore only use chlorine during maintenance periods. The latter situation might not require monitoring under the applicable regulations in your jurisdiction. Therefore requirement to conduct a chlorine audit would not apply to you.

The Canadian Water and Wastewater Association has taken a two pronged approach to the requirement for a chlorine audit.

1) a simplified summary that would determine if you do, or do not, have to proceed to a P2 plan (see section 4 below); and,

2) a more detailed audit that may help you to prepare for the P2 plan and improve your existing environmental management plans (see sections 5 and 6 below).

CWWA assembled information to provide members a consistent approach for undertaking a chlorine audit to meet the requirements of the Gazette Notice indicated above.  The Notice requires that you “consider” certain things with respect to chlorine and a list of other substances. The following templates have been developed with the focus on chlorine measured as total residual chlorine (TRC). 

At this time Environment Canada has not provided guidance as to the analytical methods for chlorine, nor if a certified laboratory is required. Therefore CWWA suggests that you use your best professional judgement in choice of analytical equipment/test and ensure that you have quality control built into the sampling and analytical process. Document the method used, the detection limits, and provide evidence of having taken replicate and duplicate samples on a random basis to ensure quality control. Providing evidence of consistency and care in your sampling, analyses, and reporting is a key to due diligence. The Environment Canada document Review of Municipal Effluent Chlorination / Dechlorination Principles, Technologies and Practices. November 2003 provides information on various technologies and may be of some assistance. As CWWA becomes aware of decisions or recommendations made by Environment Canada we will inform members.

Information was gathered from a number of sources by CWWA staff and was assembled into a draft short document. Members of the Association’s Wastewater and Storm Water Committee reviewed the document and provided comments that have been subsequently included. We trust that this, the outcome of that work will assist you in meeting requirements under CEPA, 1999. Remember, no one size fits all, so adjust your audit to accommodate your specific facility.

2. Substances of Interest

Chlorinated Wastewater Effluents are effluents to which chlorine or chlorinating agents are added for disinfection prior to the effluents release to the environment.

Inorganic Chloramines comprise three chemicals that are formed when chlorine and ammonia are combined in water. These are:

· Monochloramine (NH2Cl)

· Dichloramine (NHCl2)

· Trichloramine (NCl3)

These forms of chlorine can occur any time in the treatment process and therefore the usual indicator is the measurement of total residual chlorine, for which there are a number of testing methods.

You may find all of these within your system and must ensure your sampling and analysis techniques are directed to the appropriate component covered by the P2 Plan.

The Notice does not specify the analytical method or methods to be used to determine the levels of chloramines or total residual chlorine.

3. Potential Uses or Occurrences On-Site

Chlorination of wastewater effluents is required as a public health consideration (pathogen control) particularly where and when the receiving waters are used downstream as a source for drinking water systems or may have (seasonally) recreational uses.  Chlorination also takes place for the protection of infrastructure from algae in a variety of locations as well as for control of zebra mussel colonization of the discharge pipes.

Although chlorine is a highly effective disinfectant, it can also be toxic in aquatic ecosystem   ms under certain conditions of use or when combined with other organic materials. Therefore a balance must be achieved to meet existing policy and legislation with respect to chlorine, chloramines and chlorinated waters.

While other disinfection methods are available - for example: ozonation or ultraviolet disinfection - during maintenance of UV systems, chlorine may have to be used to meet public health requirements regarding the effluent quality.  These alternative methods also may not meet all disinfection needs.

Chlorinated effluents can result simply by the mix of influents to the facility which will add to the chlorine/chloramines burden of the plant.  These influents include for example, chlorinated drinking water entering the system as wastewater, swimming pool discharges, and flushing of distribution systems with high levels of chlorinated water after maintenance or repairs.

4. General Information Required (the simplified template)

Completing Table 1 for the indicated areas of your facility and process train will enable you to demonstrate that you have reviewed and documented your activities.  This will provide a complete picture of chlorine handling, use, monitoring, and mitigation strategies in the event of a spill, overdose, etc. within your facility, and help ensure a compliant discharge to the environment. 

Completing this template for your monitoring data from 2004 and 2005 will satisfy the Gazette Notice and tell you whether or not you have to undertake a complete P2 Plan.

Table 1 – Initial Review of Chlorine Use – Simplified Template.

Name of Wastewater Facility:

Name of Owner:

Physical location:
Audit Date:

Name of receiving water body:


Processes in the Wastewater System that Use Chlorine:
Purpose of Chlorine Use:
Type of Chlorine Used 

(specify if more than one type used):
Quantity of Chlorine Used Annually (kg/yr)

· headworks
· odour control



· biological treatment process
· control of filamentous algae

· control of nuisance organisms



· secondary clarifier
· control of algae growth;

· control of nuisance organisms



· other processes or points of chlorine use
· other uses (e.g. zebra mussel control)



· final effluent disinfection unit
· disinfection of effluent



Total Mass of Chlorine used in 2004(2005) (kg/yr) =


2004 Final discharge effluent (list monthly average concentration)
mg/l

2005 Final discharge effluent (list monthly average concentration)
mg/l

5. Specific Information for the Facility Audit (the more detailed approach)

Your facility may or may not de-chlorinate, may use ultra violet disinfection or some other method. However, you should be aware of all potential sources of chlorine entering your facility from the collection system, used within the treatment process or at the point of discharge, and already in the receiving water (e.g. is there chlorine residual coming from another source upstream of the discharge point?). 

The process treatment methods are important in disinfection and the relevant factors include:

1.  mixing, 

2. contact time, 

3. chamber design, and 

4. sampling points. 

An audit is required for each of these points and other activities that might contribute chlorine to the system. According to Gerald Connell in The Chlorination/Dechlorination Handbook. (2002) sampling itself is critical in the process audit. The sample location should be such that there is representative sampling; there has to be sample consistency, which means lines must be flushed appropriately and samples taken from a contact chamber should be done to get a representative sample. Sample containers have to be clean and flushed with the sample prior to taking the final sample. The bottle should be filled to the top leaving no air space. Samples should be tested as soon as possible after sampling and all samples should be sealed, and protected from heat, light and kept at low temperatures. Some of these actions will vary depending upon your facility and whether or not you have continuous sampling versus grab sampling, automated analyses, portable digital readout instruments or use HACH kits.

Be aware of what you are measuring (product or by-product of the process) and if size and resources warrant, undertake real-time sampling across the facility. The following steps should be taken to ensure due diligence. Accurate written reports are crucial.

6. Chlorine Audit Steps (the more detailed approach)

When undertaking your audit you should be aware of best management practices that can be incorporated into your system to ensure accuracy and precision of sampling, analyses, and reporting. There should be cross-checks on sampling techniques, analytical round robins, and a commitment to continuous improvement in respect to your treatment systems.

At any point within the audit process, if there is a discrepancy from the expected, or as compared to the previous audit results, then the operator should go back and repeat previous steps to ensure problems have been corrected. Ensure that you have a systems diagram available to provide guidance to sampling locations. Sampling should be undertaken on a regular basis and notes taken as indicated in Table 2 below.

Table 2 – Recommended Sampling Procedure and Records

Information to include what, when and where
Activities Noted
Date(s)
Reporter’s Initials

levels of chlorine residual in influent

monitoring activity (type of analysis, detection levels, results)



types of chlorine used on-site and quantity of each
weekly reporting and reconciliation of records



delivery and storage of product on-site
record handling procedures and regular delivery



where and how is chlorine stored (safety considerations)
reports available for fire department and emergency measures



identification of  chlorine introduction points in the process * diagram of systems
number of points, frequency of monitoring, precision and accuracy of sampling and results



identification of dosing equipment
equipment type and condition



identification of instrumentation
equipment type and condition



ensure adequate calibration of equipment (dosing and monitoring instrumentation)
regular calibration schedule (% error)



monitoring at each point in the influent, process train and discharge to reflect travel time through the system

regular monitoring and reporting



identify uses of chlorine e.g. flushing of systems, algae control, maintenance of UV etc.
record procedures and dates (regular schedule)



dechlorination practices
as with chlorine, document chemicals, amounts, storage, frequency of dosing and monitoring; calibration of equipment



chlorine spills or over dosing system
report when, where, how and why



time in contact chamber (retention time)
record time and other relevant parameters



final discharge residual levels – calibration of equipment (dosing and instrumentation)
recording of levels with percentage error as per calibrated equipment specs



any monitoring of the receiving waters
report when, where and how samples are taken, handled and stored and analysed



The results of each audit should be reviewed to those previously taken to ensure your system is consistent and/or improving in accuracy and precision.

If your system is large you may undertake real-time sampling. If not, then sampling should be done weekly in the Spring, Summer and Fall. Many small systems only chlorinate from May to November.

7. Feed Back and Improvement

The operator should review the results of each audit as compared to the previous audit and re-sample as required. Continuous improvement should be the goal of each audit. Information on best management practices should be maintained on-site and consulted or reviewed on a regular basis.

8. Useful References

Connell, Gerald. F. 2002. The Chlorination/Dechlorination Handbook. Water Environment Federation, Alexandria, Virginia, U.S.A. (See: http://www.wef.org.)

Environment Canada. 2003. Review of Municipal Effluent Chlorination/Dechlorination Principles, Technologies and Practices. November 2003. (See: Environment Canada’s Georgia Basin Website at: www.pyr.ec.gc.ca/georgiabasin/

reports_e.htm.)
U.S. Environmental Protection Agency. 1986. Design Manual Municipal Wastewater Disinfection. EPA/626/1-86/021, October 1986.
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Municipal Wastewater Treatment Plants in Canada (October 2003),

( Contact the Manager, Great Lakes Sustainability

Fund, 867 Lakeshore Road, Burlington, Ontario L7R

4A6, (905) 336-6273.)

Great Lakes Sustainability Fund, Guidance Manual for Sewage Treatment Plant Process Audits, (Contact the Manager, Great Lakes Sustainability Fund, 867 Lakeshore

Road, Burlington, Ontario L7R 4A6, (905) 336-6273.)

Good general information on municipal wastewater treatment, including cases studies can be found at http://sustainabilityfund.gc.ca/default.asp?lang=En&n=44E68789 

� 	You will find this notice at the following website: http://canadagazette.gc.ca/part1/2004 


� Monitoring activities to characterize the system or allow for system balance should be done to reflect travel time through the system from influent to discharge


� The following has been suggested by Gerald Connell (2002), monitor at a point just before


the retention/contact tank to determine the level of chlorine in the flow prior to disinfection - to determine how much chlorine to add to the contact tank;


the chlorinated effluent leaves the contact tank to determine how much dechlorination is required;


discharge to the environment to ensure that dechlorination has worked.
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