[bookmark: _GoBack]WWTP Facility Name

Location
Standard Operating Procedure

Ultra Low Range Total Residual Chlorine by HACH 10014
(REVISION 2.0)
08/2015

Hach Water Analysis Handbook, (3rd ed. 1997) 
Hach Company, P.O. Box 389, Loveland, CO 80539-0389.



Written by:						Date:				

Approved by:					Date:				
	
Next Review Date:					


Standard Operating Procedure
 Ultra Low Range Total Residual Chlorine by HACH 10014 
(Revision 2.0)
08/2015
1. Synopsis:

Because of the short holding time for chlorine, samples must be analyzed on-site using Hach Method 10014.  Other Hach methods are also acceptable for chlorine if the method has an MDL lower than effluent limitations specified in the AZPDES permit or is acceptable to ADEQ.


2.	Sample analysis time:

	Samples must be analyzed within 15 minutes of sampling to gain exempt status.  Facility must have adequate written documentation to support that it is performing compliance testing within 15 minutes of sampling.  To remain exempt, facility must follow the approved ADHS exempt method that requires the plant to have records that show the date/time of sampling, the date/time of analysis and that there is not more than 15 minutes between these events.


3.	Interferences:

Low level determination of chlorine residual requires careful attention to technique.

· Careful sample collection
· High purity reagents
· Thoroughly clean glassware; soak at least one hour in a solution of 0.5-1.0 ml of bleach in a liter of distilled water; rinse with deionized water; reserve for chlorine testing only.
· Avoid plastic containers.



4.	Sample Collection Process:
· If sampling from a tap, let the water flow for at least 5 minutes to ensure a representative sample.  Let the container overflow with sample several times, then cap the sample containers so there is no head space above the sample.
· Enter your plant’s sampling info here




5.	Instrumentation:

	Enter the name of the instrumentation used






6.	Specifications for Reagents and Standards:

· Chlorine Check standard solution at 100 ug/L (catalog ID), the actual concentration will be different. Use that true value in the calculation of recoveries. 
· ULR chlorine buffer solution
· DPD indicator solution
· Blanking reagent
· Water deionized



7.	Calibration and Standardization:

Factory Calibrated.

8.	Sample Analysis:  See Hach method 10014 for details at the following link: 

Follow the procedure given in the HACH method for sample and blank analysis (the reference HACH method can be accessed at the following link: HACH 10014 Method.

In short, the key steps are as follows:

The sample analysis:

50 mL of sample plus
1 mL of buffer solution plus
1 mL of DPD Indicator
3 minute reaction

Zero the cell with unreacted corresponding sample. 
Read chlorine value after the reaction.

The reagent blank analysis:

100 mL of deionized water plus 1 mL of blanking solution = dechlorinated water

Use 50 mL of dechlorinated water plus
1 mL of buffer solution plus
1 mL of DPD Indicator
3 minute reaction

Zero the cell with dechlorinated water. 
Read chlorine value after the reaction.
	

		
NOTE:

Use a new filter for each test
 
Use forceps to install or remove the filters. Do not touch the filters by hand

A Blank value of <10 μg/L is acceptable

Subtract the blank value from the samples
 
9.	Quality Control:
	A.	Blank:
a.	A reagent blank value for a combined lot of indicator/buffer reagent solutions should be determined at least once per lot and the value is used to correct sample results analyzed that day for ULR TRC.

b.	Blanks must be <10 ug/L

c. Documentation must be maintained for the blank analysis and the result used.

B. Color Development:

a. TRC requires a 3-minute color development

b. If analyzed for less time, the result is biased low
 
c. If analyzed longer than 6 minutes, may have saturation of color

d. Ensure to use “Total” not “Free” reagents.

C.	Accuracy Check:

a. Use around 100 ug/L standard to spike (from Section 6 above).

b.	The accuracy check must have 80- 120% recovery

c.	Analyze at least monthly for Round 1.


10.	Analyst Training and Record Keeping:
Maintain a record of each analyst’s training that contains:
A.	A review of the ADHS approved methods and SOPs;
B.	A review of the manufacturer’s guidelines for instrumentation maintenance and use;
C.	A copy of the proficiency study results. (Only if facility has an AZPDES permit)

11.	MDL Determination:

.	See the SOP “ADHS MDL and ADEQ Reporting Instructions” for the details on how to perform the MDLs at the following website, Under Checklists, Spreadsheets, Example Bench Sheets, and SOP Templates

	http://www.azdhs.gov/lab/license/environmental-lab/wastewater-facility.htm
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