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The views expressed in this presentation 
are those of the author(s) and do not 
necessarily reflect the views or policies of 
the U.S. Environmental Protection Agency.

That’s me 



Who does this apply to?

Community Water Systems (CWS) and 
Non‐Transient Non‐Community Water 
Systems (NTNCWS)

that add a chemical disinfectant.
Such as chlorine, ozone and chlorine dioxide.

Disinfection Residuals and DBPs



Simultaneous Compliance
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I’m Thirsty



Simultaneous Compliance
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Maximum Residual Disinfectant Levels 
(MRDLs)

Can too much of a good thing, be a bad thing?

Maximum Residual Disinfectant Levels

Chlorine = 4.0 mg/L

Chloramines = 4.0 mg/L

Chlorine Dioxide = 0.8 mg/L

MicrobesChlorine Residual



Chlorine Residuals

Free Chlorine
EPA Recommends 0.2 mg/L

Chloramines
EPA Recommends 0.5 mg/L

If that was too much, how much is too little?



What EPA showed Labs?

• All CWS, NTNCWS and surface 
water/GWUDI Transient systems that add 
or received water treated with chlorine
must measure a chlorine residual at 
same time and location as Total Coliform 
Samples.

• GW Transient or GW non‐chlorinated                
systems do not have to report a            
residual.

11/28/2023 U.S. Environmental Protection 
Agency 8

Lab may ask:

How would I 
know if it is 
supposed to 
be there?

Dependent 
on the chain 
of custody 
provided by 
the operator.



Chlorine Residuals – What does EPA need?

11/28/2023 U.S. Environmental Protection 
Agency 9

Should indicate 
Free or Total



Chlorine Residuals – How to get it?
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Chain of Custody 
or lab slip

Analytical Report

Free or Total
Add an indicator 
such as F or T.



Chlorine Residuals – Responsibility

•Water Systems are responsible for measuring and 
reporting chlorine residual 
• Should indicate free or total

•Water Systems must show the chain of custody or 
lab slip to demonstrate same time and location of 
Total Coliform Sample

• Labs can help their clients avoid extra work
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EPA issuing Violations
Since April 2022,

EPA Region 8 issuing 
official violations (PN Required)



Chlorine Dosage

Disinfection Byproducts (DBPs)

Water Source

Water Treatment 
Plant

Precursors Water Age

Water Source

DBP Precursor in Water
Natural Organic Matter 

(NOM‐TOC)

Bromide

Added Disinfectant

Chlorine

Chloramines

Chlorine Dioxide

Ozone

=

TTHM = 0.080 mg/L

HAA5 = 0.060 mg/L

Chlorite = 1.0 mg/L

Bromate = 0.010 mg/L

Disinfection Byproducts 
(DBP)

DBPs



Stage 1 Disinfection ByProducts

(Ozone Systems) (Chlorine Dioxide)

Halogens



Stage 2 Disinfection ByProducts

Total Trihalomethanes (TTHM)

MCL = 0.080 mg/L based on LRAA



Stage 2 Disinfection ByProducts

MCL = 0.060 mg/L based on LRAA

Five Haloacetic Acids (HAA5)



DBP Monitoring Plan

EPA Approved 
Monitoring 
Location



Locational Running Annual Average (LRAA)

4

QTR 1 + QTR 2 + QTR 3 + QTR 4

DBPs – LRAA Reporting Form

= LRAA

Only for Systems on 
Quarterly Monitoring



Locational Running Annual Average (LRAA)

DBPs – LRAA Reporting Form

0.065 + 0.078 + 0.095 + 0.055

4
= 0.073 mg/L

Only for Systems on 
Quarterly Monitoring



DBPs – LRAA Reporting Form

Operational Evaluation Level

OEL
2 *Current Quarter + Previous Quarter + 2nd Previous Quarter 

=
4



DBPs – LRAA Reporting Form

Operational Evaluation Level

0.083 mg/L
2 *0.095+ 0.078 + 0.065 

=
4

If OEL is greater than the MCL, 
Operational Evaluation Report Required



Operational Evaluation Report

What is an operational evaluation report?
An operational evaluation examines 
system treatment and operational 
practices that may contribute to 
TTHM and HAA5 formation

AND
What steps could be considered to 

minimize future exceedances



Operational Evaluation Report

https://www.epa.gov/region8‐waterops/stage‐2‐dbpr‐operational‐evaluation‐report



Operational Evaluation Report

Administrative
Contact Information

What was your OEL 
And Sample Result?



Operational Evaluation Report

History

Does this OEL exceedance 
occur every year during 

the peak month?



Operational Evaluation Report

Source Water

Water Treatment

Distribution System



Operational Evaluation Report

Example of water quality 
parameters



Operational Evaluation Report

What’s the plan?

If this is a continuation, what 
is the update and status?
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Questions?


