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Standard Operating Procedure

DETERMINATION OF RESIDUAL CHLORINE IN DRINKING WATER

USING AN ON-LINE CHLORINE ANALYZER
EPA Method 334.0
1. Synopsis:
A.
This method is primarily intended to be used by drinking water utilities for compliance with daily monitoring requirements of free or total residual chlorine and is used in conjunction with a grab sample reference method that is approved for drinking water compliance monitoring; SM 4500-Cl-D (amperometric) and 4500-Cl-G (DPD colorimetric) among others.
B.
This method allows the use of any type of on-line chlorine analyzer (e.g., 
amperometric, DPD, etc.). 
C.
This method is intended to be used when chlorine residuals (free or total) are in 
the range of 0.2 mg/L to 4 mg/L.
2.
Sample collection and 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:

Amperometric titration methods are less subject to interferences from common oxidizing agents, turbidity and color; colorimetric methods produce false free chlorine readings in the presence of organic contaminants, chloramines, copper, chromate, manganese and strong oxidizing agents.

4.
Sample Collection Process:
A. The grab sample collection point should be as close as possible to the location where the sample enters the on-line chlorine analyzer, so that the grab sample reflects the same water as the on-line analyzer is measuring.
B.
Collect the grab sample with minimal agitation. Exposure to sunlight or strong light will cause loss of chlorine.
C.
The sample collection instructions specified in the grab sample method is followed.
Enter the plant’s sampling protocol here.
5.
Instrumentation:
A. The treatment process dictates whether the on-line analyzer must measure free or total chlorine residuals. 
B.
Residual concentrations in the range of 0.5 to 1.5 mg/L should be monitored using an analyzer with a linear dynamic range of 0 to 2 mg/L rather than 0 to 10 mg/L.

C.
Install the analyzer as close to the sampling point as feasible and in a location that


is easily accessible for maintenance.

D.
Install a sample tap as close as feasible to the location where the sample enters the analyzer to allow for collection of discrete grab samples for calibration and accuracy verification. 
E.
The analyzer must have a readout at its installation location and the readings must be continually recorded (hard copy chart or electronic data). For remote installations, the analyzer should also have the capability for transmission of the output to a centralized location.
F.
The on-line monitoring system should have the capability to activate an alarm when the chlorine concentration is outside the normal operating range.

G.
The analyzer must allow manual adjustment for calibration.
 6.
Specifications for Reagents and Standards:
A.
The stock standard and chemicals (reagent grade or better should be used) must be stored according to the manufacturer's recommendations and only used within the manufacturer's designated lifespan (prior to expiration date). 


B.
Reagent water- purified water either deionized or distilled. 
C.
Purchased stock standard must be NIST traceable or certified. 
D.
The stock solution is diluted using reagent water to obtain calibration standard solutions in the range of 0.2 mg/L to 4.0 mg/L. Calibration standards should be prepared fresh for each use unless manufacturer’s instructions specify otherwise.


F.
Calibration Check using primary source and must be freshly prepared.

G.
Secondary source standard to verify calibration curve.
H.
Independent reference sample that is NIST traceable or certified.  Laboratory personnel may prepare the independent reference samples for analyses by field 


samplers to perform Initial demonstration of capability. 
I. Reagents the for on-line chlorine analyzer (from operating manual): Please list below:
Reagents for the grab sample (from reference method):  Please list below:
7.
Calibration and Quality Control: 

Grab sample method:
If grab sample analyses are only being performed in conjunction with on-line chlorine analyzers, the analyst is only required to follow the minimum requirements set forth in this method.

A
A calibration curve is generated with a blank and three standards with a low standard at ≤ 0.2 mg/L.   The responses obtained are plugged back into the curve and the concentrations obtained must be within ± 15%.
B. 
The curve is verified by a secondary source standard and it must within ± 10%.
C. If the instrument is factory calibrated, compare the concentration measured with the true values of each calibration standard and they must be within ± 15%.  If not the instrument calibration must be updated or sent back to the vendor for recalibration.
D. Initial Demonstration of Capability (IDC) is performed with a blank and five aliquots of independent reference sample that is at a mid-concentration of the calibration curve.  The average concentration measured must be within ± 15% of the true value.  The method blank concentration must be within < 1/3 of the lowest calibration standard.  The RSD of replicates must be within ± 15%.

E. A check sample must be run at least once quarterly and must be within ± 15%.

F. 
Participate in annual proficiency study. (Only if facility has an AZPDES permit)
 On-line method:
A. Calibration is verified against a grab sample measurement; must be within ± 0.1 mg/L or ± 15% of grab sample measurement. If not meeting criterion, adjust; check it with a grab sample immediately and the following day.  This must be done at a minimum of once every seven days.
B.
If the above criterion in section A is held by the online analyzer for two consecutive weeks (14 business days okay), then the performance of IDC is not required.
C.
If the criterion in section B is not held, a grab sample comparison must be made each day with acceptable results to be able to analyze compliance samples.

8.
Sample Analysis:

Per manufacturer’s instructions – describe your facility’s protocol:
9.
Analyst training and record keeping:
A.
Maintain a record of each analyst’s training that contains:

i.
A review of the ADHS approved methods and SOPs;
ii.
A review of the manufacturer’s guidelines for instrumentation maintenance and use; 
iii.
A copy of the proficiency study results (Only if facility has an AZPDES permit).
B.
Make corrections to the records by only placing a single line through the incorrect entry, the correct result written to the side with the initials and date of the person making the change.  Do not overwrite or cross out the records.
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