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Interim Guidance 
Using Color Wheels for Complying with Regulation 11 – minimum chlorine residual requirements within the distribution system
Purpose
Sections 11.8(3)(b)(i)(B) and 11.11(2)(b)(i)(B) of Regulation 11 of the Colorado Primary Drinking Water Regulations, 5 CCR 1002-11 (“Regulation 11”), require all public water systems that disinfect to maintain at least 0.2 mg/L of disinfectant residual within their distribution systems. If a supplier of water uses free chlorine, then free chlorine must be measured.  If a supplier of water uses monochloramine, then total chlorine must be measured.  Colorado, through other work, has established that digital meters are not reliable below 0.1 mg/L due to method errors introduced by glassware, age of instruments, and known water interferences (e.g. iron, manganese, etc.). 
Based on Section 11.46(8) of Regulation 11, water systems must utilize approved methods for analyzing water quality as referenced in Title 40 of the Code of Federal Regulations,  40 CFR 141.74(a). As documented in the federal CFR, color wheels are acceptable methods for measuring disinfectant residual provided that the method utilized is standard method 4500-cl.  
Guidance
Even though the regulations allow color wheels to be used for collecting compliance data, many water operators do not trust color wheel results due to the subjective nature of judging ‘how pink’ the water is within the device. The inaccuracies and subjectivity of the method are specifically exacerbated when chlorine residuals are below 0.3 mg/L due to the fact that the test water is only slightly pink.  
Therefore, it could be relatively difficult for a water operator to discern between 0.1 and 0.2 mg/L using a color wheel.  In Regulation 11, the difference between 0.1 mg/L and 0.2 mg/L could mean being out of or in compliance with Regulation 11 requirements to maintain 0.2 mg/L at the entry point and throughout the distribution system. 
[bookmark: _GoBack]The Department therefore recommends that any suppliers of water who utilize color wheels regularly keep their chlorine residuals between 0.3 to 0.4 mg/L or higher. Choosing to accept this guidance from the Department will allow the Department to agree that the supplier utilizing a color wheel to test chlorine levels is adequately protecting public health by consistently maintaining chlorine residuals above the required regulatory minimum of 0.2mg/L. 
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