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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE
OF
WATER
AUG 11

1998

Mr. John C. Hall
Hall & Associates
Suite 203
1101 15th Street, NW
Washington, DC 20005-5007

Dear Mr. Hall:
Thank you for your letter of January 6, 1998, requesting clarification from Environmental
Protection Agency (EPA) Headquarters on detection limits for total residual chlorine (TRC) and
consideration of chlorine demand in evaluating permit limitations. Thank you also for you
follow-up letters dated April 23, 1998 and June 25, 1998 providing additional information on this
subject. Though it has taken some time to respond to your initial inquiries, primarily to research
answers to your questions on detection limits for TRC, I trust that this letter will prove useful in
future discussions with EPA regarding NPDES permitting in general and permit limits for
chlorine in particular. In your original letter, you asked three specific questions. I have
summarized each question and provided responses below.
Has EPA determined that chlorine may be reliably measured below 0.1 mg/l in municipal
effluents?
As you are aware, EPA lists test methods for permit monitoring in 40 CFR § 136. On a
national level the lowest published detection limit provided for the methods specified in §136 is
0.01 mg/l. This detection limit is for Standard Methods 4500 Cl E and G. This level is based on
testing under “ideal” conditions. EPA has not done a national study to establish method
detection limits for these methods using municipal effluents. The method detection limit in any
one wastewater matrix could differ from the published detection limit established under ideal
conditions. EPA’s regulations at 40 CFR §136, Appendix B specify the methodology for
developing an effluent-specific detection level. In the absence of studies to establish effluentspecific detection limits, EPA normally relies on the published test method detection limit.
Also, the method detection limit must be distinguished from the minimum level. The
detection limit is the minimum concentration that can be measured and reported with a 99
percent confidence level that the analyte concentration is greater than zero. The minimum level
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is the lowest level at which the entire analytical system gives a recognizable signal and
acceptable calibration point for the analyte. In other words, the minimum level is a quantitation
level; it is generally higher than the method detection limit. The minimum level can be used to
assess what, if any, response is appropriate when a discharge exceeds water quality-based
effluent limits that are set below detection or quantitation.
EPA has not established a final national policy on setting quantitation levels from known
detection limits. EPA’s March 18, I994 draft National Guidance for Permitting, Monitoring,
and Enforcement of Water Quality-based Effluent Limitations Set Below Analytical
Detection/Quantitation Levels recommended using a factor of 3.18 times the method detection
limit to set an “interim” minimum level or level of quantitation until a final minimum level is
promulgated. EPA’s Engineering and Analysis Division (EAD) in the Office of Science and
Technology is undertaking research that will further examine this issue. Until that research is
complete, EAD continues to recommend setting an interim level of quantitation at 3.18 times the
method detection limit. Therefore, an appropriate level of quantitation for Standard Methods
4500 Cl E and G under ideal conditions would be approximately 0.03 mg/l. For any given
wastewater matrix, the level of quantitation may be higher. It is acceptable for a Region or state
permitting authority to establish a default level of quantitation for a given method. The
permitting authority may adjust the level of quantitation for an individual discharger based upon
a demonstration by the discharger of a higher or lower method detection limit or level of
quantitation for its effluent.
A sampling of States and Regions indicate a variety of approaches to setting a minimum
level for TRC. Many establish a minimum level of 0.1 mg/l when TRC limits are set at or below
0.1 mg/l. Some Regions and States, however, have specified a lower minimum level. In 1986,
Region 4’s Environmental Services Division (ESD) recommended setting a minimum level of 0.1
mg/l for TRC. In a separate 1991 memorandum, Region 4’s ESD indicated that, based upon their
experience, detection limits of 0.010 to 0.030 mg/l could be expected for normal wastewater
treatment plan operations using approved methods. This memorandum concludes by stating that
it would be difficult to enforce permit limits at or just above the method detection limit and
recommending that enforcement actions not be initiated on values below 0.05 mg/l. At least two
states, South Carolina and Tennessee, have followed the recommendation of this second letter
and specify minimum levels as low as 0.05 mg/1 depending upon the permit limit. The
memoranda from Region 4’s ESD are attached.
As you are aware, EPA Region 1 has established guidance for setting a minimum level or
level of quantitation of 0.05 mg/l for TRC based upon using the method detection limits for
Standard Methods 4500 Cl E and G and a factor of 5, which is greater than EAD’s recommended
factor of 3.18 for establishing a minimum level. The Region has indicated to me that this
guidance sets a default minimum level for TRC and that they would adjust the minimum level
for an individual discharger based upon a demonstration by the discharger of an ability to detect
and quantify TRC at higher or lower levels in its effluent. I strongly suggest that you work with
the Region to develop sufficient information to demonstrate whether a different method detection

limit and level of quantitation are warranted for a given wastcwater discharge using the approved
test methods identified above and optimum analytical procedures.
Finally, I would like to reiterate the earlier response from Gregory Currey, Acting Chief
of the Water Quality and Industrial Permits Branch, to your follow-up letter, dated April 23,
1998. In this letter you reference a draft memorandum on chlorine significant noncompliance
(SNC) authored by Water Enforcement Division staff. It is important to note that this
memorandum was never approved by EPA management and never produced in final form; it
does not reflect EPA national guidance or policy regarding detection or quantitation of TRC.
The draft memorandum you provided indicates that dischargers may not be able to
reliably quantify levels of chlorine below 0.1 mg/l in their effluent. The sentence following the
statement you quoted says, “The Region V States selected the .I level as the most reasonable
level of reliable quantitation based on limited studies and general experience in each State.”
Other Regions and their States, notably in Regions 1 and 4, have made other judgements based
upon their experience. The draft memorandum clearly states that the 0.1 mg/l quantitation level
was being considered only for purposes of flagging permittees in SNC and emphasizes that “all
violations below the .1 level should be evaluated for an enforcement response.”
The final memorandum on chlorine SNC was signed by Brian Maas, Director of the
Water Enforcement Division, on August 20, 1996. It does not recommend a quantitation level
for TRC. The final memorandum acknowledges that chlorine limits often are expressed as
instantaneous limits and recommends that, where appropriate in individual situations, the
Regions should manually remove the SNC flag.
Do pretreatment program regulations require inrrrricipalities to irr vestigate sources of test
interference and eliminate matrix interference to improve effluent test results?
Municipalities are not specifically required by the pretreatment regulations to investigate
and eliminate matrix interference to improve effluent test results. Municipalities are required by
the standard conditions at 40 CFR 5 122.41(j) and in their POTW permits, however, to provide
monitoring results that are representative of the monitored activity. If a municipality believes
that its effluent testing results are not representative because of matrix interference, the
municipality may find it necessary to isolate and eliminate the cause of matrix interfevdnce in
order to achieve accurate and representative results for inclusion in their DMRs.

Does Federal permitting gltidarlcc alluw fgr cmsideratimr o~Wiorirte demand in establishing
appropriate water quality-based limits ? If so, please identify the relevarr t guidance.
EPA’s criteria methodology is designed to assess the acceptable concentration of
pollutants that should not result in unacceptable effects on aquatic life and their uses or on human
health. Ifjustified, this concentration is made a function of a water quality characteristic such as
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pH, salinity, or hardness. There is no direct consideration of chlorine demand specified in the
methodology for calculating chlorine criteria. In addition, EPA guidance does not specifically
address consideration of chlorine demand in establishing appropriate water quality-based limits
from these criteria. The Techicai Support Docunrent~for Water- Quality-based Toxics Control or
TSD (EPA 505/2/90-00 1, March 1991) does, however, generally recognize that exposure and
wasteload allocation calculations can be dependent upon instream pollutant reactions. Chlorine
is known to volatilize in the environment and react with instream compounds. Thus, the concept
of considering chlorine demand, with respect to both chlorine decay and formation of chlorinated
compounds that may be harmful in the environment, is consistent with the TSD approach to
establishing appropriate wasteload allocations and water quality-based effluent limits. When
contemplating whether to account for chlorine demand in developing wasteload allocations and
effluent limits, permitting authorities should consider the potential uncertainties and any practical
difficulties in measuring or modcling instream chlorine demand and in accounting for chlorine
demand when developing permit conditions.
If you have any additional questions regarding Federal permitting regulations and
guidance or if you would like to discuss any specific permitting procedures, please call me at
(202) 260-9545.

Sincerely,

James F. Pendergast
Acting Director, Permits Division
Attachments
cc:

Roger Jansen, EPA Region 1
William Beckwith, EPA Region 1
Maria Gomez-Taylor, OST/EAD
Kathryn Greenwald, ORE/WED
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