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(iii) The reinstatement fee for a laboratory that fails to pay its certification fee by the 
invoice due date shall be $500 in addition to the fees specified in this 
subparagraph. 

 
(3) Ranking Scheme of Laboratories - Based upon a review of the written application, the facts determined 

from any inspection, and the results of a laboratory performance evaluation, a certification officer may 
classify a laboratory as follows for the particular group(s) of contaminants for which it seeks certification: 

 
(a) Certified - A laboratory that meets the minimum requirements as set forth in these rules. 
 
(b) Provisionally Certified - A laboratory which has deficiencies but can still produce valid analytical 

data. 
 
(c) Not Certified - A laboratory which possesses major deficiencies such that it cannot consistently 

produce valid analytical data in order to determine compliance with the maximum contaminant 
level.  Analytical data will not be accepted from a laboratory with this ranking. 

 
(d) Interim Certification - Interim certification may be granted in certain circumstances when it is 

impossible or unnecessary to perform an on-site audit. Interim certification status may be granted 
if, for example, the Certification Officer determines that the laboratory has the appropriate 
instrumentation, is using the approved methods, has adequately trained personnel to perform the 
analyses, and has satisfactorily analyzed PE samples, if available, for the contaminants in 
question. The Certification Officer should perform an on-site audit as soon as possible but no 
later than three years. An example of a situation where this type of certification is warranted 
would be a laboratory that has requested certification for the analysis of additional analytes that 
involve a method for which it already has certification. 

 
(4) Downgrading Certification Status - A laboratory certified to perform analyses may be downgraded to a 

Provisionally Certified status for a particular parameter, or for one or more groups of contaminants for 
which it has been certified for any one of the following reasons: 

 
(a) Failure to analyze a set of performance evaluation samples within established acceptance limits 

described in paragraph (9) of this rule.  If more than one concentration of a particular contaminant 
was provided for analysis, the laboratory must analyze all concentrations provided except where 
otherwise stated. 

 
(b) Failure to notify the Department within 30 days of any changes either in personnel, equipment, or 

laboratory location which may impair analytical capability. 
 
(c) Failure to maintain the minimum required standard of quality as contained in the most recent 

version of the EPA Manual for the Certification of Laboratory Analyzing Drinking Water as 
determined by an on-site evaluation by a Department representative. 

 
(d) During a provisional status period, which may last for up to one year plus any extension period 

pending proceedings for revocation of its certification, the laboratory may continue to analyze 
samples for compliance purposes, but it must notify its clients of its downgraded status in writing 
on all reports. 

 
(e) Failure to report compliance data to the public water system or the Department in a timely 

manner.  Data that may cause the system to exceed a MCL shall be reported as soon as possible 
to the system and to the Department. 

 
(5) Revoking Certification Status - A laboratory certified to perform analyses may be downgraded from a 

Certified or a Provisionally Certified status to a Not Certified status for a particular parameter, or for one or 
more groups of contaminants for which it has been certified, including but not limited to any of the 
reasons listed in subparagraphs below.  Commercial laboratories must notify their public water system 
customers of the change in certification status by mail within 45 days of a downgrade in status by the 
Department and retain copies of such notice for six years. 
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(a) Failure to analyze an initial and a follow-up or cross check performance evaluation sample within 
established acceptance limits. 

 
(b) Failure to correct identified deviations (including continued use of unapproved methods and 

equipment) within the time specified by the Department. 
 
(c) Reporting as data derived from its own laboratory analysis, that data obtained from analyses of 

the sample(s) performed by another laboratory. 
 
(d) Falsification or inaccurate reporting of analytical data. 
 
(e) Failure to report to the Department on Departmental forms analytical results as specified by Rule 

0400-45-01-.18.  Forms may be obtained from the Division of Water Supply.  A certified 
laboratory shall submit results of its analyses to both the appropriate Department's field office and 
the Department's central office on forms furnished by the Department. 

 
(f) Failure to perform the analysis within the time period prescribed by the analytical procedure.  

However, the time period shall not be more than thirty (30) days from the sample collection date, 
except for lead and copper tap samples collected pursuant to Rule 0400-45-01-.33. 

 
(g) Failure to notify its drinking water customers of any downgrade or revocation of its certification 

status and to keep records of the notice to customers. 
 
(h) Failure of the laboratory to reject any sample taken for compliance purposes that does not meet 

acceptable criteria for the type container and preservative, maximum holding time, chain of 
custody, proper sample collection and transport, and sample report form that contains the 
location, date, time of collection, collector's name, preservative added, and other special remarks 
concerning the sample.  Indelible ink shall be used for completing the sample report form.   

 
(i) Failure of the Laboratory Director to give timely notice to the party responsible for collecting the 

sample that improper sampling technique, container, transport, holding time, method preservative 
or documentation was used. 

 
(j) Failure to provide written sampling procedures with sample containers sent to customers for 

collecting drinking water samples. 
 
(k) Failure to meet the method detection limits. 
 
(l) Failure to maintain all data necessary to reconstruct analytical results reported for compliance 

samples. 
 
(m) Failure to pay certification fees as listed in subparagraph (2)(c) of this rule. 
 

(6) Procedure for Revocation 
 

(a) The Department or the certification officer shall notify the laboratory by certified mail of its intent 
to revoke certification. 

 
(b) If the local laboratory objects to the determination to revoke certification, the laboratory shall 

submit a written notice of appeal to the Department within thirty (30) days after issuance of the 
notice of intent to revoke certification.  The notice of appeal will be referred to the Tennessee 
Water Quality Control Board.  The Board will set a hearing date and conduct proceedings in 
accordance with the Uniform Administrative Procedures Act, Chapter 5 of Title 4.  If no notice of 
appeal is so filed, certification will be revoked. 

 
(c) The notice of appeal shall set forth the grounds and reasons for objection and shall ask for a 

hearing before the Tennessee Water Quality Control Board.  It shall be signed by a duly 
authorized representative of the laboratory such as the president/owner of a commercial 
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laboratory, or the mayor, utility manager, president, or laboratory supervisor in the case of a 
municipal or utility district laboratory. 

 
(d) If the Water Quality Control Board modifies or sets aside the determination of the Department, the 

Department will reevaluate the local laboratory within sixty (60) days of issuance of the decision 
by the Board. 

 
(7) Reinstatement of Certification - Certification of a laboratory will be reinstated when it demonstrates to the 

Department that the deficiencies which resulted in provisional certification or revocation have been 
corrected.  Such demonstration may result from an on-site evaluation and/or a successful analysis of 
samples on the next regularly scheduled performance evaluation.  
 

(8) Reciprocity of Certified Laboratories - The Department may authorize acceptance of analyses from 
laboratories certified by other states or by the U. S.  Environmental Protection Agency.  Authorization will 
be granted on a reciprocal basis for laboratories from those states which accept Tennessee laboratory 
certification.  Laboratories desiring Department approval of their certification from the U.S. E.P.A. or from 
another state must submit to the Department copies of all correspondence pertaining to the grant of 
certification, including the results of any performance evaluation sample analyses. 
 

(9) Proficiency Evaluation (PE) Samples or Performance Test (PT) Samples 
 

(a) In order to receive and maintain full certification for an analyte, the following are required for each 
analyte for which a laboratory is certified:   

 
1. The laboratory must analyze PE samples (if available) acceptable to the Department at 

least once a year for each analyte and by each method used to analyze compliance 
samples.  PE samples are also referred to as Performance Test (PT) samples. 

 
2. Results from analysis of the PE samples must be within the acceptable limits set forth in 

this chapter.  
 
3. The laboratory must document the corrective actions taken when a PE sample is 

analyzed unsuccessfully. A copy of this documentation must be available for review by 
the certification officer.  

 
4. A make up PE sample must be successfully analyzed within three months of being 

notified that a PE sample was not acceptable.  
 

(b) Excluding vinyl chloride, the laboratory may be certified for all VOCs if they successfully analyze 
at least 80% of the regulated VOCs.  The 80% Rule does not apply to the regulated 
trihalomethanes (THM) or haloacetic acids (HAAs).  Laboratories are certified for total THMs and 
HAA5 but each regulated THM and HAA concentration must be reported, evaluated and passed 
individually to pass the PE sample.  If a laboratory fails one of the regulated THMs or HAAs, it 
cannot be certified for total THMs or HAA5, but must analyze another PE sample and pass all of 
the regulated THMs or HAAs in a PE sample to be certified to analyze compliance monitoring 
samples for total trihalomethanes or total haloacetic acids. 

 
The following table summarizes the 80% Rule. 

Analyte(s) PE Success Requirement 
Vinyl Chloride 100% 

20 VOCs      80% * 
4 Regulated THMs 100% 
5 Regulated HAA5s 100% 

 
*A lab will not maintain certification for analyte(s) which it repeatedly fails. 
 

(c) Acceptable PE studies for the determination of total coliforms and E. coli shall be part of a 
drinking water study.   Each study shall contain a set of ten samples in various combinations of 
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total coliforms, E. coli, non-coliforms, and at least one blank.  To be certified, laboratories must 
successfully analyze nine of the ten samples with no false negatives. 

 
(10) Analytical Requirements 
 

(a) Microbiology 
 

1. Suppliers of water for community water systems and non-community water systems shall 
analyze for coliform bacteria for the purpose of determining compliance with paragraph 
(4) of Rule 0400-45-01-.06.  The standard sample volume required for total coliform 
analysis, regardless of the analytical method used is 100 milliliters.  Analyses shall be 
conducted in accordance with one of the analytical methods in following table: 

 
Table 1200-05-01-.14(10)(a)1. 

  
Organism Methodology  Citation 1 

Total Coliforms 2 Total Coliform Fermentation Technique 3,4,5 9221A, B 
Total Coliform Membrane Filter Technique 6  9222 A, B, C 
Presence-Absence (P-A) Coliform Test 5,7 9221 
ONPG-MUG Test 8 
Colisure Test 9 

E*Colite® Test 10 
m-ColiBlue24® Test 11 

Readycult® Coliforms 100 Presence/Absence Test 12 

Membrane Filter Technique using Chromocult® Coliform Agar13 
Colitag® Test14 

9223 

 
Footnotes 
1 Methods 9221 A, B; 9222 A, B, C; 9221 D and 9223 are contained in Standard Methods for the Examination of Water and 

Wastewater, 18th edition (1992) and 19th edition (1995) American Public Health Association, 1015 Fifteenth Street NW, 
Washington, D.C. 20005; either edition may be used.  In addition, the following online versions may also be used: 9221 A, B, D-
99, 9222 A, B, C-97 and 9223 B-97.  Standard Methods Online are available at http://www.standardmethods.org.  The year in 
which each method was approved by the Standard Methods Committee is designated by the last two digits in the method 
number.  The methods listed are the only online versions that may be used. 

2 The time from sample collection to initiation of analysis may not exceed 30 hours. Systems are encouraged but not required to 
hold samples below 10 °C during transit. 

3 Lactose broth, as commercially available, may be used in lieu of lauryl tryptose broth, if the system conducts at least 25 parallel 
tests between this medium and lauryl tryptose broth using the water normally tested, and this comparison demonstrates that the 
false-positive rate and false-negative rate for total coliform, using lactose broth, is less than 10 percent. 

4 If inverted tubes are used to detect gas production, the media should cover these tubes at least one-half to two-thirds after the 
sample is added. 

5 No requirement exists to run the completed phase on 10 percent of all total coliform-positive confirmed tubes. 
6 MI agar also may be used. Preparation and use of MI agar is set forth in the article, ‘‘New medium for the simultaneous detection 

of total coliform and Escherichia coli in water’’ by Brenner, K.P., et al., 1993, Appl. Environ. Microbiol. 59:3534–3544.  Also 
available from the Office of Water Resource Center (RC–4100), 401 M. Street SW, Washington, DC 20460, EPA/600/J–99/225. 

7 Six-times formulation strength may be used if the medium is filter-sterilized rather than autoclaved. 
8 The ONPG-MUG Test is also known as the Autoanalysis Colilert System. 
9 A description of the Colisure Test, Feb 28, 1994, may be obtained from IDEXX Laboratories, Inc., One IDEXX Drive, Westbrook, 

Maine 04092. The Colisure Test may be read after an incubation time of 24 hours. 
10 A description of the E*Colite® Test, ‘‘Presence/Absence for Coliforms and E. Coli in Water,’’ Dec 21, 1997, is available from 

Charm Sciences, Inc., 36 Franklin Street, Malden, MA 02148–4120. 
11 A description of the m-ColiBlue24® Test, Aug 17, 1999, is available from the Hach Company, 100 Dayton Avenue, Ames, IA 

50010. 
12 The Readycult® Coliforms 100 Presence/Absence Test is described in the document, “Readycult® Coliforms 100 

Presence/Absence Test for the Detection and Identification of Coliform Bacteria and Escherichla coli in finished water”, November 
2000, Version 1.0, available from EM Science (an affiliate of  Merck KggA, Darmstadt Germany), 480 S. Democrat Road, 
Gibbstown, NJ 08027-1297. Telephone number is (800) 222-0342, e-mail address is: adellenbusch@emscience.com. 

13 Membrane Filter Technique using Chromocult® Coliform Agar is described in the document, “Chromocult® Coliform 
Presence/Absence Membrane Filter Test Method for Detection and Identification of Coliform Bacteria and Escherichla coli in 
finished water”, November 2000, Version 1.0, available from EM Science (an affiliate of  Merck KggA, Darmstadt Germany), 480 
S. Democrat Road, Gibbstown, NJ 08027-1297. Telephone number is (800) 222-0342, e-mail address is: 
adellenbusch@emscience.com. 

14 Colitag® product for the determination of the presence/absence of total coliforms and E. coli is described in “Colitag® Product as a 
Test for Detection and Identification of Coliforms and E. coli Bacteria in Drinking Water and Source Water as required in National 
Primary Drinking Water Regulations,” August 2001, available from CPI International, Inc., 5580 Skylane Blvd., Santa Rosa, CA, 
95403 telephone (800) 878-7654, Fax (707) 545-7901, Internet address http://www.cpiinternational.com. 

 
(i) The following table gives the alternative testing methods for total coliforms to 
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those in table 0400-45-01-.14(10)(a)1: 
 

Table 0400-45-01-.14(10)(a)1(i) 
 

Organism Methodology SM 21st Edition1 Other 
Total Coliforms Total Coliform 

Fermentation Technique 
9221 A, B  

 Total Coliform Membrane 
Filter Technique 

9222 A, B, C  

 Presence-Absence (P-A) 
Coliform Test 

9221 D  

 ONPG-MUG Test 9223  
 ColitagTM  Modified 

ColitagTM 2 
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2 Modified ColitagTM Method.  “Modified ColitagTM Test Method for the Simultaneous Detection of E. Coli and other Total Coliforms in Water 

(ATP D05-0035),” August 28, 2009.  Available at http://www.nemi.gov or from CPI International, 5580 Skylane Boulevard, Santa Rosa, 
CA 95403. 

 
2. Where a determination of fecal coliform density is not required, public water systems 

must conduct fecal coliform analysis in accordance with the following procedure: 
 

(i) When the MTF Technique or Presence-Absence (P-A) Coliform Test is used to 
test for total coliforms, shake the lactose-positive presumptive tube or P-A bottle 
vigorously and transfer the growth with a sterile 3-mm loop or sterile applicator 
stick into brilliant green lactose bile broth and EC medium to determine the 
presence of total and fecal coliforms, respectively.   

 
(ii) For EPA-approved analytical methods which use a membrane filter, remove the 

membrane containing the total coliform colonies from the substrate with a sterile 
forceps and carefully curl and insert the membrane into a tube of EC medium  
(The laboratory may first remove a small portion of selected colonies for 
verification), swab the entire surface with a sterile cotton swab and transfer the 
inoculum to EC medium (do not leave the cotton swab in the EC medium), or 
inoculate individual total coliform-positive colonies into EC Medium.  Gently 
shake the inoculated EC tubes to insure adequate mixing and incubate in a 
waterbath at 44.5 + 0.2°C for 24 + 2 hours.  Gas production of any amount in the 
inner fermentation tube of the EC medium indicates a positive fecal coliform test.  
The preparation of EC medium is described in Method 9221E in Standard 
Methods for the Examination of Water and Wastewater, 18th Edition (1992), 19th 
Edition (1995), and 20th Edition (1998); the cited method in any one of these 
three editions may be used.   

 
3. Public Water Systems choosing to test for E. coli in lieu of fecal coliform must use the 

following methods: 
 

(i) EC medium supplemented with 50 ug/ml of 
4-methylumbelliferyl-beta-D-glucuronide (MUG) (final concentration), as 
described in Method 9222 G in Standard Methods for the Examination of Water 
and Wastewater, 19th edition (1995) and 20th edition (1998).  Either edition may 
be used.  Alternatively, the 18th edition (1992) may be used if at least 10 ml of 
EC medium, as described in part 2 of this subparagraph, is supplemented with 
50 ug/ml of MUG before autoclaving.  The inner inverted fermentation tube may 
be omitted.  If the 18th edition is used, apply the procedure in part 2 of this 
subparagraph for transferring a total coliform-positive culture to EC medium 
supplemented with MUG, incubate the tube at 44.5 + 0.2 

o
C for 24 + 2 hours, and 
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then observe fluorescence with an ultraviolet light (366nm) in the dark.  If 
fluorescence is visible, E. coli are present. 

 
(ii) Nutrient agar supplemented with 100 μg/ml of 4methylumbelliferyl-beta-D-

glucuronide (MUG) (final concentration), as described in Method 9222G in 
Standard Methods for the Examination of Water and Wastewater, 19th edition 
(1995) and 20th edition (1998). Either edition may be used for determining if a 
total coliform-positive sample, as determined by a membrane filter technique, 
contains E. coli Alternatively, the 18th edition (1992) may be used if the 
membrane filter containing a total coliform-positive colony(ies) is transferred to 
nutrient agar, as described in Method 9221B (paragraph 3) of Standard Methods 
(18th edition), supplemented with 100 ug/ml of MUG. If the 18th edition is used, 
incubate the agar plate at 35 °C for 4 hours and then observe the colony(ies) 
under ultraviolet light (366 nm) in the dark for fluorescence. If fluorescence is 
visible, E. coli are present. 

 
(iii) Minimal Medium ONPG-MUG (MMO-MUG) Test, as set forth in the article 

"National Field Evaluation of Defined Substrate Method for the Simultaneous 
Detection of Total Coliforms and Escherichia coli from Drinking Water; 
Comparison with Presence-Absence Techniques" (Edberg et al.), Applied and 
Environmental Microbiology, Volume 55, pp. 1003-1008, April 1989.  (Note:  The 
Autoanalysis Colilert System is an MMO-MUG test).  If the MMO-MUG test is 
total coliform-positive after a 24-hour incubation, test the medium for 
fluorescence with a 366-nm ultraviolet light (preferably with a 6-watt lamp) in the 
dark.  If fluorescence is observed, the sample is E. coli-positive.  If fluorescence 
is questionable (cannot be definitively read) after 24 hours incubation, incubate 
the culture for an additional four hours (but not to exceed 28 hours total) and 
again test the medium for fluorescence.  The MMO-MUG Test with hepes buffer 
in lieu of phosphate buffer is the only approved formulation for the detection of E. 
coli. 

 
(iv) The Colisure Test. A description of the Colisure Test may be obtained from the 

Millipore Corporation, Technical Services Department, 80 Ashby Road, Bedford, 
MA 01730. 

 
(v) The membrane filter method with MI agar, a description of which is cited in 

footnote 6 to Table 0400-45-01-.14(10)(a)1. 
 
(vi) E*Colite® Test, a description of which is cited in footnote 10 to Table 0400-45-01-

.14(10)(a)1. 
 
(vii) m-ColiBlue24® Test, a description of which is cited in footnote 11 to Table 0400-

45-01-.14(10)(a)1. 
 
(viii) Readycult® Coliforms 100 Presence/Absence Test, a description of which is cited 

in footnote 12 to the Table 0400-45-01-.14(10)(a)1. 
 
(ix) Membrane Filter Technique using Chromocult® Coliform Agar, a description of 

which is cited in footnote 13 to Table 0400-45-01-.14(10)(a)1. 
 
(x) Colitag®, a description of which is cited in footnote 14 to Table 0400-45-01-

.14(10)(a)1. 
 
(xi) As an option to subpart (iii) of this part, a system with a total coliform-positive, 

MUG-negative, MMO-MUG test may further analyze the culture for the presence 
of E. coli by transferring a 0.1 ml. 28-hour MMO-MUG culture to EC Medium + 
MUG with a pipet.  The formulation and incubation conditions of EC Medium + 
MUG, and observation of the results are described in subpart (i) of this part.  
Alternative methods are given in the following table: 
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Table 0400-45-01-.14(10)(a)3(xi) 

 
Alternative Testing Methods for E. coli 
Organism Methodology SM 20th Edition1 SM 21st Edition2 SM Online3 Other 
E. coli ONPG-MUG 

Test 
9223 B    

     Modified 
ColitagTM4 

 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 20th Edition (1998).  Available from American Public Health 

Association, 800 I Street, NW, Washington, DC 20001-3710. 
2 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health 

Association, 800 I Street, NW, Washington, DC 20001-3710 
3 Standard Methods Online are available at http://www.standardmethods.org.  The year in which each method was approved by the 

Standard Methods Committee is designated by the last two digits in the method number.  The methods listed are the only online 
versions that may be used. 

4 Modified ColitagTM Method.  “Modified ColitagTM Test Method for the Simultaneous Detection of E. Coli and other Total Coliforms in 
Water (ATP D05-0035),” August 28, 2009.  Available at http://www.nemi.gov or from CPI International, 5580 Skylane Boulevard, 
Santa Rosa, CA 95403. 

 
4. Public Water systems required to monitor under parts (2)(a)1 and (5)(b)2 of Rule 0400-

45-01-.31 for total coliforms, fecal coliforms, or heterotrophic bacteria must use one of the 
methods listed in the following table.   

 
Table 0400-45-01-.14(10)(a)4. 

 

Organism Methodology Citation 1 

Total Coliform 2 Total Coliform Fermentation Technique 3,4,5 9221 A, B, C 

  Total Coliform Membrane Filter Technique 6 9222 A, B, C 

  ONPG-MUG Test 7 9223 

Fecal Coliforms 2    Fecal Coliform Procedure 8 9221 E 

  Fecal Coliform Filter Procedure 9222 D 

Heterotrophic bacteria 2 Pour Plate Method 9215 B 

  SimPlate 9   
 

Footnotes 
1. Except where noted, all methods refer to Standard Methods for the Examination of Water and Wastewater, 18th 

edition (1992), 19th edition (1995), or 20th edition (1998), American Public Health Association, 1015 Fifteenth Street, 
NW., Washington, DC 20005. The cited methods published in any of these three editions may be used. In addition, 
the following online versions may also be used: 2130 B–01, 9215 B–00, 9221 A, B, C, E–99, 9222 A, B, C, D–97, and 
9223 B–97. Standard Methods Online are available http://www.standardmethods.org. The year in which each method 
was approved by the Standard Methods Committee is designated by the last two digits in the method number. The 
methods listed are the only Online versions that may be used. 

2. The time from sample collection to initiation of analysis may not exceed 8 hours. Systems must hold samples 
below 10 deg. C during transit. {8 hour holding time only applies to parts (2)(a)1 and (5)(b)2 of Rule 0400-45-01-.31} 

3. Lactose broth, as commercially available, may be used in lieu of lauryl tryptose broth, if the system conducts at least 
25 parallel tests between this medium and lauryl tryptose broth using the water normally tested, and this 
comparison demonstrates that the false-positive rate and false-negative rate for total coliform, using lactose broth, 
is less than 10 percent. 

4. Media should cover inverted tubes at least one-half to two-thirds after the sample is added. 
5. No requirement exists to run the completed phase on 10 percent of all total coliform-positive confirmed tubes. 
6. MI agar also may be used. Preparation and use of MI agar is set forth in the article, ‘‘New medium for the 

simultaneous detection of total coliform and Escherichia coli in water’’ by  Brenner,  K.P.,  et.  al., 1993,  Appl.  
Environ.  Microbiol. 59:3534-3544. Also available from the Office of Water Resource Center (RC-4100T), 1200 
Pennsylvania Avenue, NW., Washington  DC 20460,  EPA/600/J-99/225.  Verification  of colonies is not required. 

7. The ONPG-MUG Test is also known as the Autoanalysis Colilert System. 
8.  A-1 Broth may be held up to seven days in a tightly closed screw cap tube at 4 deg. C. 
9. A description of the SimPlate method, ‘‘IDEXX SimPlate TM HPC Test Method for Heterotrophs in Water’’, 

November 2000, can be obtained from IDEXX Laboratories, Inc., One IDEXX Drive, Westbrook, Maine 04092, 
telephone (800) 321-0207.  
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(i) Alternative testing methods for those contaminants found in Table 0400-45-01-

.14(10)(a)4 are given in the following table: 
 
Organism Methodology SM 21st Edition1 
Total Coliform Total Coliform Fermentation 

Technique 
9221 A, B, C 

 Total Coliform Membrane Filter 
Technique 

9222 A, B, C 

 ONPG-MUG Test 9223 
Fecal Coliforms Fecal Coliform Procedure 9221 E 
 Fecal Coliform Filter Procedure 9222 D 
Heterotrophic Bacteria Pour Plate Method 9215 B 
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710. 
 
5. Public water systems required to enumerate E. coli in source water as required by Rule 

0400-45-01-.39 must use one of the approved methods in the following table: 
 

Table 0400-45-01-.14(10)(a)5. 
 

Parameter 
and units Method 1 EPA 

Standard methods 
18th,19th, 20th 

Ed. 
Standard methods 

online 

AOAC, 
ASTM, 
USGS Other 

E. coli, 
number per 

100 ml 16 
MPN2,3,4 multiple 

tube,   9221B / 9221F6,8 9221B-99 / 9221F6,8     

  
multiple 

tube/multiple well   9223B7 9223B–977 991.155 
Colilert®7,10 

Colilert-18®7,9,10

  MF two step 1103.113 
9222B/9222G12, 

9213D 9222B–97 / 9222G12 D5392–934   

  MF single step 160314, 160415       mColiBlue-24®11

 
Footnotes 
1. The method must be specified when results are reported. 
2. Tests must be conducted to provide organism enumeration (density). Select the appropriate configuration of tubes/filtrations and 

dilutions/volumes to account for the quality, character, consistency, and anticipated organism density of the water sample. 
3. To assess the comparability of results obtained with individual methods, it is suggested that side-by-side tests be conducted across 

seasons of the year with the water samples routinely tested in accordance with the most current Standard Methods for the 
Examination of Water and Wastewater or EPA alternate test procedure (ATP) guidelines. 

4. ASTM. 2000, 1999, 1996. Annual Book of ASTM Standards—Water and Environmental Technology. Section 11.02. ASTM 
International. 100 Barr Harbor Drive, West Conshohocken, PA 19428. 

5. AOAC. 1995. Official Methods of Analysis of AOAC International, 16th Edition, Volume I, Chapter 17. Association of Official 
Analytical Chemists International. 481 North Frederick Avenue, Suite 500, Gaithersburg, MD 20877–2417. 

6. The multiple-tube fermentation test is used in 9221B.1. Lactose broth may be used in lieu of lauryl tryptose broth (LTB), if at least 25 
parallel tests are conducted between this broth and LTB using the water samples normally tested, and this comparison 
demonstrates that the false-positive rate and false-negative rate for total coliform using lactose broth is less than 10 percent. No 
requirement exists to run the completed phase on 10 percent of all total coliform-positive tubes on a seasonal basis. 

7. These tests are collectively known as defined enzyme substrate tests, where, for example, a substrate is used to detect the enzyme 
b-glucuronidase produced by E. coli. 

8. After prior enrichment in a presumptive medium for total coliform using 9221B.1, all presumptive tubes or bottles showing any 
amount of gas, growth or acidity within 48 h ± 3 h of incubation shall be submitted to 9221F. Commercially available EC–MUG 
media or EC media supplemented in the laboratory with 50 μg/mL of MUG may be used. 

9. Descriptions of the Colilert®, Colilert-18®, Quanti-Tray®, and Quanti-Tray®/2000 may be obtained from IDEXX Laboratories, Inc., 1 
IDEXX Drive, Westbrook, ME 04092. 
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10. Descriptions of the Colilert�, Colilert-18®, Quanti-Tray®, and Quanti-Tray®/2000 may be obtained from IDEXX Laboratories, Inc., 1 
IDEXX Drive, Westbrook, ME 04092. 

11. A description of the mColiBlue24® test, Total Coliforms and E. coli, is available from Hach Company, 100 Dayton Ave., Ames, IA 
50010. 

12. Subject total coliform positive samples determined by 9222B or other membrane filter procedure to 9222G using NA MUG media. 
13. USEPA. 2002. Method 1103.1: Escherichia coli (E. coli) In Water By Membrane Filtration Using membrane-Thermotolerant 

Escherichia coli Agar (mTEC). U.S. Environmental Protection Agency, Office of Water, Washington, DC, EPA–821–R–02–020. 
14. USEPA. 2002. Method 1603: Escherichia coli (E. coli) In Water By Membrane Filtration Using Modified membrane-Thermotolerant 

Escherichia coli Agar ( modified mTEC). U.S. Environmental Protection Agency, Office of Water, Washington, DC, EPA–821–R–02–
023. 

15. Preparation and use of MI agar with a standard membrane filter procedure is set forth in the article, Brenner et al. 1993. ‘‘New 
Medium for the Simultaneous Detection of Total Coliform and Escherichia coli in Water.’’ Appl. Environ. Microbiol. 59:3534–3544 
and in USEPA. 2002. Method 1604: Total Coliforms and Escherichia coli (E. coli) in Water by Membrane Filtration by Using a 
Simultaneous Detection Technique (MI Medium).U.S. Environmental Protection Agency, Office of Water, Washington, DC, EPA 
821–R–02–024. 

16. Recommended for enumeration of target organism in ambient water only. 
 

(i) The time from sample collection to initiation of analysis may not exceed 30 hours 
unless the system meets the condition of subpart (ii) of this part.  

 
(ii) The Department may approve on a case-by-case basis the holding of an E. coli 

sample for up to 48 hours between sample collection and initiation of analysis if 
the Department determines that analyzing an E. coli sample within 30 hours is 
not feasible. E. coli samples held between 30 to 48 hours must be analyzed by 
the Colilert reagent version of Standard Method 9223B as listed in Table 0400-
45-01-.14(10)(a)5.  

 
(iii) Systems must maintain samples between 0°C and 10°C during storage and 

transit to the laboratory. 
 

6. Ground water systems must analyze all ground water source samples collected under 
paragraph (3) of Rule 0400-45-01-.40 using one of the analytical methods listed in the 
following table for the presence of E. coli or enterococci. 

 
 Analytical Methods for Source Water 

Monitoring 
 

Fecal Indicator1 Methodology Method citation 
E. coli Colilert3

Colisure3 

Membrane Filter Method with MI Agar 
m-ColiBlue24 Test5 
E*Colite Test6 
EC-MUG7 
NA-MUG7 

9223 B.2 
9223 B.2 
EPA Method 1604.4 
 
 
 
9221 F.2 
9222 G.2 

Enterococci Multiple-Tube Technique 
Membrane Filter Technique 
Membrane Filter Technique 
Enterolert9 

9230B.2 

9230C.2 
EPA Method 1600.8 

 
Analyses must be conducted in accordance with the documents listed below.  The Director of the Federal Register approves the 
incorporation by reference of the documents listed in footnotes 2-11 in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  Copies 
of the documents may be obtained from the sources listed below.  Copies may be inspected at EPA’s Drinking Water Docket, EPA 
West, 1301 Constitution Avenue, NW., EPA West, Room B102, Washington DC 20460 (Telephone: 202-566-2426); or at the 
National Archives and Records Administration (NARA).  For information on the availability of this material at NARA, call 202-741-
6030, or go to: http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html. 

 
Footnotes 
1 The time from sample collection to initiation of analysis may not exceed 30 hours.  The ground water system is encouraged but 

not required to hold samples below 10o C during transit. 
2 Methods are described in Standard Methods for the Examination of Water and Wastewater 20th edition (1998) and copies may 

be obtained from the American Public Health Association, 1015 Fifteenth Street, NW., Washington DC 20005-2605. 
3 Medium is available through IDEXX Laboratories, Inc., One IDEXX Drive, West Brook, Maine 04092. 
4 EPA Method 1604: Total Coliforms and Escherichia coli in Water by Membrane Filtration Using a Simultaneous Detection 

Technique (MI Medium); September 2002, EPA 821-R-02-024.  Method is available at 
http://www.epa.gov/nerlccwww/1604sp02.pdf or from EPA’s Water Resource Center (RC-4100T), 1200 Pennsylvania Avenue, 
NW., Washington DC 20460. 



SS-7037 (October 2009)        RDA 1693 
56 

 

5 A description of the m-ColiBlue24 Test, “Total Coliforms and E. coli Membrane Filtration Method with m-ColiBlue24 Broth,” 
Method No. 10029 Revision 2, August 17, 1999, is available from Hach Company, 100 Dayton Ave., Ames IA 50010 or from 
EPA’s Water Resource Center (RC-4100T), 1200 Pennsylvania Avenue, NW., Washington DC 20460. 

6 A description of the E*Colite Test, “Charm E*Colite Presence/Absence Test for Detection and Identification of Coliform Bacteria 
and Escherichia coli in Drinking Water, January 9, 1998, is available from Charm Sciences, Inc., 659 Andover St., Lawrence, 
MA 01843-1032 or from EPA’s Water Resource Center (RC-4100T), 1200 Pennsylvania Avenue, NW., Washington DC 20460. 

7 EC-MUG (Method 9221F) or NA-MUG (Method 9222G) can be used for E. coli testing step as described in 141.21(f)(6)(i) or (ii) 
after use of Standard Methods 9221 B, 9221 D, 9222 B, or 9222 C. 

8 EPA Method 1600: Enterococci in Water by Membrane Filtration Using membrane-Enterococcus Indoxyl-b-D-Glucoside Agar 
(mEI) EPA 821-R-02-022 (September 2002) is an approved variation of Standard Method 9230C.  The method is available at 
http://www.epa.gov/nerlcwww/1600sp02.pdf or EPA’s Water Resource Center (RC-4100T), 1200 Pennsylvania Avenue, NW., 
Washington DC 20460.  The holding time and temperature for ground water samples are specified in footnote 1 above, rather 
than as specified in Section 8 of EPA Method 1600. 

9 Medium is available through IDEXX Laboratories, Inc., One IDEXX Drive, Westbrook, Maine 04092.  Preparation and use of 
the medium is set forth in the article “Evaluation of Enterolert for Enumeration of Enterococci in Recreational Waters,” by 
Budnick, G.E., Howard, R.T, and Mayo, D.R., 1996, Applied and Environmental Microbiology, 62:3881-3884. 

 
(i) Alternative testing methods for the fecal indicators listed in the table in Rule 0400-45-01-

.14(10)(a)6 are given in the following table: 
 

Alternative Methods  for Analytical Testing  for Source Water  Monitoring  
Organism Methodology SM 21st Edition1 SM Online2 Other 
E. coli Colilert 9223 B 9223 B-97  
 Colisure 9223 B 9223 B-97  
 Colilert-18 9223 B 9223 B-97  
 Readycult®   Readycult®3 
 Colitag   Modified Colitag™ 4 
 Chromocult®   Chromocult® 5 
Enterococci Multiple-Tube 

Technique 
 9230 B-04  

 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710. 
2 Standard Methods Online are available at http://www.standardmethods.org.  The year in which each method was approved by the 

Standard Methods Committee is designated by the last two digits in the method number.  The methods listed are the only online versions 
that may be used. 

3 Readycult® Method, “Readycult® Coliforms 100 Presence/Absence Test for Detection and Identification of Coliform Bacteria and 
Escherichia coli in Finished Waters,” January, 2007. Version 1.1. Available from EMD Chemicals (affiliate of Merck KGaA,, Darmstadt, 
Germany), 480 S. Democrat Road, Gibbstown, NJ 08027-1297. 

 4 Modified ColitagTM Method.  “Modified ColitagTM Test Method for the Simultaneous Detection of E. Coli and other Total Coliforms in Water 
(ATP D05-0035),” August 28, 2009.  Available at http://www.nemi.gov or from CPI International, 5580 Skylane Boulevard, Santa Rosa, 
CA 95403. 

5 Chromocult® Method, “Chromocult® Coliform Agar Presence/Absence Membrane Filter Test Method for Detection and Identification of 
Coliform Bacteria and Escherichia coli in Finished Waters,” November, 2000.  Version 1.0.  EMD Chemicals (affiliate of Merck KGaA,, 
Darmstadt, Germany), 480 S. Democrat Road, Gibbstown, NJ 08027-1297. 

 
(b) Public Water system required to monitor for turbidity by this Chapter must use one of the methods 

listed in the following table: 
 

Table 0400-45-01-.14(10)(b) 
 

Turbidity4 Nephelometric Method 2130 B 

  NephelometricMethod 180.11 

  Great Lakes Instruments Method 22 

  Hach FilterTrak   101333 

 
Footnotes 
1. ‘‘Methods for the Determination of Inorganic Substances in Environmental  Samples’’,  EPA/600/R-93/100,  August 1993. Available at 

NTIS, PB94-121811. 
2. GLI Method  2, ‘‘Turbidity’’,  November 2, 1992,  Great Lakes Instruments, Inc., 8855 North 55th Street, Milwaukee, Wisconsin 53223. 
3. A description of the Hach FilterTrak Method 10133, ‘‘Determination of Turbidity by Laser Nephelometry,’’ January 2000, Revision 2.0, can 

be obtained from; Hach Co., P.O. Box 389, Loveland, CO 80539–0389, telephone: 800–227–4224. 
4. Styrene divinyl benzene beads (e.g. AMCO-AEPA–1 or equivalent) and stabilized formazin (e.g. Hach StablCal TM or equivalent) are 

acceptable substitutes for formazin. 
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1. Alternative testing methods for turbidity given in Table 1200-05-01-.14(10)(b) are given in 

the following table: 
 

Table 1200-05-01-.14(10)(b)1. 
 
Contaminant Methodology SM 21st Edition1 Other 
Turbidity Nephelometric Method 2130 B  
 Laser Nephelometry (on-line)  Mitchell M52712 
 LED Nephelometry (on-line)  Mitchell M53313 
 LED Nephelometry (on-line)  AMI Turbiwell4 
 LED Nephelometry (on-line)  Orion AQ45005 
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2 Mitchell Method M5271, Revision 1.1. “Determination of Turbidity by Laser Nephelometry,” March 5, 2009.  Available at 

http:/www.nemi.gov or from Leck Mitchell, Ph.D., PE, 656 Independence Valley Dr., Grand Junction, CO 81507. 
3 Mitchell Method M5331, Revision 1.1. “Determination of Turbidity by LED Nephelometry,” March 5, 2009.  Available at 

http:/www.nemi.gov or from Leck Mitchell, Ph.D., PE, 656 Independence Valley Dr., Grand Junction, CO 81507. 
4 AMI Turbiwell, “Continuous Measurement of Turbidity Using a SWAN AMI Turbiwell Turbidimeter,” August 2009.  Available at 

http://www.nemi.gov or from Markus Bernasconi, SWAN Analytische Instrumente AG, Studbachstrasse 13, CH-8340 Hinwil, Switzerland. 
5 Orion Method AQ4500, Revision 1.0.  “Determination of Turbidity by LED Nephelometry,” May 8, 2009.  Available at http://www.nemi.gov 

or from Thermo Scientific, 166 Cummings Center, Beverly, MA 01915, http://www.thermo.com. 
 
(c) Public water systems required to monitor by this Chapter for any Inorganic contaminants listed in 

the following table must utilize one of the approved methods for that contaminant listed in the 
following table: 

 
Inorganic Contaminants Analytical Methods 

Table 0400-45-01-.14(10)(c) 
 

Contaminant Methodology 13 EPA ASTM 3 SM 4 (18th, 
19th ed.) 

SM 4 (20th 
ed.) SM Online 22 Other 

1. Alkalinity Titrimetric   
D1067-92, 02 

B 2320 B 2320 B 2320 B-97  

  Electrometric titration      I-1030-85 5  

2. Antimony  
Inductively Coupled 
Plasma 200.82      

  
(ICP)—Mass 
Spectrometry       

  
Hydride-Atomic 
Absorption  D3697-92, 02     

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace   3113 B  3113 B-99  

3.  Arsenic ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace  

D2972-97, 03 
C  3113 B  3113 B-99  

  
Hydride Atomic 
Absorption  

D2972-97, 03 
B  3114 B  3114 B-97  

4. Asbestos  Transmission Electron 100.19      

  Microscopy       

  Transmission Electron 100.210      

  Microscopy       

5. Barium  
Inductively Coupled 
Plasma 200.72  3120 B 3120 B 3120 B-99  

  ICP-Mass Spectrometry 200.82      

  Atomic Absorption; Direct   3111D   3111 D-99  
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Atomic Absorption; 
Furnace   3113 B  3113 B-99  

6. Beryllium  
Inductively Coupled 
Plasma 200.72  3120 B 3120 B 3120 B-99  

  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace  

D3645-97, 03 
B  3113 B   3113 B-99  

7. Cadmium  
Inductively Coupled 
Plasma 200.72      

  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace   3113 B  3113 B-99  

8. Calcium EDTA titrimetric    D511-93, 03 A 3500-Ca D  3500-Ca B 
3500-Ca B-

97  

  Atomic Absorption; Direct  D511-93, 03 B 3111 B   3111 B-99  

  Aspiration.       

  
Inductively Coupled 
Plasma 200.72  3120 B  3120 B  3120 B-99  

  Ion Chromatography   D6919-03     

9. Chromium  
Inductively Coupled 
Plasma 200.72  3120 B 3120 B 3120 B-99  

  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace   3113 B   3113 B-99  

10. Copper  
Atomic Absorption; 
Furnace  

D1688-95, 02 
C  3113 B  3113 B-99  

  Atomic Absorption; Direct  
D1688-95, 02 

A  3111 B   3111 B-99  

  Aspiration.       

  
Inductively Coupled 
Plasma 200.72  3120 B  3120 B 3120 B-99  

  ICP-Mass spectrometry  200.82      

  
Atomic 
Absorption;Platform 200.92      

11.Conductivity Conductance    D1125-95 
(Reapproved 

1999) A 

2510 B 2510 B  2510 B-97  

         

12. Cyanide   Manual Distillation   D2036-98 A 4500-CN⎯ C  
4500-CN⎯ 

C   

  followed by       

  Spectrophotometric,  D2036-98 B 4500-CN⎯ G  
4500-
CN⎯G 4500-CN⎯ G-  

  Amenable.     99  

  Spectro-photometric  D2036-98 A 4500-CN⎯E  
4500-CN⎯ 

E  4500-CN⎯ E- I-3300-85 5

  Manual.     99  

  Spectro-photometric 335.46      

  Semi-automated.       

  Selective Electrode    4500-CN⎯ F  
4500-CN⎯ 

F  4500-CN⎯ F-  

        99  

  UV, Distillation,      
Kelada-01 

16 

  Spectrophotometric.       

  Micro Distillation, Flow      QuikChem 
10-   Injection,      
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  Spectrophotometric.      
204-00-1- 

X 17 

  Ligand Exchange and  D6888-04     OIA-1677,

  Amperometry 19      DW 19 

13. Fluoride  Ion Chromatography  300.06, D4327-97, 03 4110 B  4110 B  4110 B-00  

    300.118      

  Manual Distill; Color.   4500-F⎯ B, D 4500-F⎯ B, 
4500-F⎯ B, 

D-  

  SPADNS.    D 97  

  Manual Electrode    
D1179-93, 99 

B  4500-F⎯ C  4500-F⎯ C  4500-F⎯ C-97  

  Automated Electrode       
380-75WE 

11 

  Automated Alizarin     4500-F⎯ E  4500-F⎯ E 4500-F⎯ E-97 129-71W 11

  
Capillary Ion 
Electrophoresis      

D6508, 
Rev. 222 

14. Lead  
Atomic Absorption; 
Furnace  

D3559-96, 03 
D  3113 B   3113 B-99  

  ICP-Mass spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  Differential Pulse Anodic 
Stripping Voltametry 

     Method 
100115        

15. Magnesium  Atomic Absorption    D511-93, 03 B 3111 B   3111 B-99  

  ICP  200.72  3120 B  3120 B  3120 B-99  

  Complexation Titrimetric  D511-93, 03 A 3500-Mg E  3500-Mg B 
3500-Mg B-

97  

  Methods       

  Ion Chromatography   D6919-03     

16. Mercury  Manual, Cold Vapor  245.12 D3223-97, 02 3112 B   3112 B-99  

  Automated, Cold Vapor 245.21      

  ICP-Mass Spectrometry 200.82      

17. Nickel 
Inductively Coupled 
Plasma 200.72  3120 B  3120 B 3120 B-99  

  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  Atomic Absorption; Direct   3111 B   3111 B-99  

  
Atomic Absorption; 
Furnace   3113 B   3113 B-99  

18. Nitrate Ion Chromatography 300.06 D4327-97, 03 4110 B  4110 B 4110 B-00 B-1011 8 

    300.12      

  Automated Cadmium  353.26 D3867-90 A 4500-NO3⎯ F 
4500-
NO3⎯F 

4500-NO3⎯ F-
00  

  Reduction       

  Ion Selective Electrode   4500-NO3⎯ D 
4500-
NO3⎯D 

4500-NO3⎯ D 
-00 6017 

  Manual Cadmium   D3867-90 B 4500-NO3⎯ E 
4500-
NO3⎯E 

4500-NO3⎯ 
E-00  

  Reduction       

  Capillary Ion       
D6508, Rev 

222 

  Electrophoresis       

19. Nitrite Ion Chromatography  300.06 D4327-97, 03 4110 B  4110 B  4110 B-00 B-1011 8 

    300.12      

  Automated Cadmium  353.26 D3867-90 A 4500-NO3⎯ F 
4500-
NO3⎯F 

4500-NO3⎯ F 
-00  



SS-7037 (October 2009)        RDA 1693 
60 

 

  Reduction       

  
Manual Cadmium 
Reduction  D3867-90 B 4500-NO3⎯E 

4500-
NO3⎯E 

4500-N O3⎯ 
E-00  

  Spectrophotometric   4500-NO2 ⎯B 
4500- 
NO2⎯B 

4500-NO2⎯B-
00  

  Capillary Ion       
D6508, 

Rev.  
  Electrophoresis      222 

20. Ortho-phos- Colorimetric, Automated, 365.16  4500-P F  4500-P F   

phate 12 Ascorbic Acid.       

  Colorimetric, ascorbic  D515-88 A  4500-P E  4500-P E   

  acid, single reagent.       

  Colorimetric      I-1601-85 5

  Phosphomolybdate;       

  Automated-seg-      I-2601-90 5

  mented flow;       

  Automated Discrete      I-2598-85 5

  Ion Chromatography  300.06 D4327-97, 03 4110 B 4110 B 4110 B-00  

    300.118      

  Capillary Ion Electro-      
D6508, 

Rev. 

  phoresis.      222 

21. pH  Electrometric  150.1, D1293-95, 99 4500-H+ B 4500-H+ B 
4500-H+ B -

00  

    150.21      

22. Selenium  
Hydride-Atomic 
Absorption  

D3859-98, 03 
A  3114 B   3114 B-97  

  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

  
Atomic Absorption; 
Furnace  

D3859-98, 03 
B 3113 B   3113 B-99  

 
23. Silica Colorimetric, Molybdate      I-1700-85 5

  Blue       

  
Automated-
segmentedFlow      I-2700-85 5

  Colorimetric  D859-94, 00.     

  Molybdosilicate .   4500-Si D  
4500-SiO2 

C 

4500-SiO2 
C- 
97  

  
Heteropoly blue  
  

  4500-Si E  
4500-SiO2 

D 

4500-SiO2 
D- 
97 

 

      

  Automated for Molyb-   4500-Si F 
4500-SiO2 

E 
4500-SiO2 

E-  

  date-reactive Silica.     97  

  
Inductively Coupled 
Plasma 200.72  3120 B 3120 B  3120 B-99  

24. Sodium  
Inductively Coupled 
Plasma 200.72      

  Atomic Absorption; Direct   3111 B  3111 B-99  

  Aspiration.       

  Ion Chromatography   D6919-03     
25. 
Temperature  Thermometric     2550 2550 2550-00  
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26. Thallium  ICP-Mass Spectrometry 200.82      

  
Atomic 
Absorption;Platform 200.92      

 
Footnotes 

1. ‘‘Methods for Chemical Analysis of Water and Wastes,’’ EPA/600/4-79/020, March 1983. Available at NTIS, PB84-128677.  
2. ‘‘Methods for the Determination of Metals in Environmental Samples—Supplement I,’’ EPA/600/R-94/111, May 1994. Available at NTIS, 

PB95-125472.  
3. Annual Book of ASTM Standards, 1994, 1996, 1999, or 2003, Vols. 11.01 and 11.02, ASTM International; any year containing the cited 

version of the method may be used. The previous versions of D1688-95A, D1688-95C (copper), D3559-95D (lead), D1293-95 (pH), 
D1125-91A (conductivity) and D859-94 (silica) are also approved. These previous versions D1688-90A, C; D3559-90D, D1293-84, 
D1125-91A and D859-88, respectively are located in the Annual Book of ASTM Standards, 1994, Vol. 11.01. Copies may be obtained 
from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428.  

4. Standard Methods for the Examination of Water and Wastewater, 18th edition (1992), 19th edition (1995), or 20th edition (1998). 
American Public Health Association, 1015 Fifteenth Street, NW., Washington, DC 20005. The cited methods published in any of these 
three editions may be used, except that the versions of 3111 B, 3111 D, 3113 B and 3114 B in the 20th edition may not be used.  

5. Method I-2601-90, Methods for Analysis by the U.S. Geological Survey National Water Quality Laboratory—Determination of Inorganic 
and Organic Constituents in Water and Fluvial Sediment, Open File Report 93-125, 1993; For Methods I-1030-85; I-1601-85; I-1700-85; 
I-2598-85; I-2700-85; and I-3300-85 See Techniques of Water Resources Investigation of the U.S. Geological Survey, Book 5, Chapter 
A-1, 3rd edition., 1989; Available from Information Services, U.S. Geological Survey, Federal Center, Box 25286, Denver, CO 80225-
0425. 

6. ‘‘Methods for the Determination of Inorganic Substances in Environmental Samples,’’ EPA/600/R-93/100, August 1993. Available at 
NTIS, PB94-120821.  

7. The procedure shall be done in accordance with the Technical Bulletin 601 ’’ Standard Method of Test for Nitrate in Drinking Water,’’ July 
1994, PN 221890-001, Analytical Technology, Inc. Copies may be obtained from ATI Orion, 529 Main Street, Boston, MA 02129.  

8. Method B-1011, ‘‘Waters Test Method for Determination of Nitrite/Nitrate in Water Using Single Column Ion Chromatography,’’ August 
1987. Copies may be obtained from Waters Corporation, Technical Services Division, 34 Maple Street, Milford, MA 01757, Telephone: 
508/482-2131, Fax: 508/482-3625.  

9. Method 100.1, ‘‘Analytical Method For Determination of Asbestos Fibers in Water,’’ EPA/600/4-83/043, EPA, September 1983. Available 
at NTIS, PB83-260471. 

10. Method 100.2, ‘‘Determination of Asbestos Structure Over 10-µm In Length In Drinking Water,’’ EPA/600/R-94/134, June 1994. Available 
at NTIS, PB94-201902. 

11. Industrial Method No. 129-71W, ‘‘Fluoride in Water and Wastewater,’’ December 1972, and Method No. 380-75WE, ‘‘Fluoride in Water 
and Wastewater,’’ February 1976, Technicon Industrial Systems. Copies may be obtained from Bran & Luebbe, 1025 Busch Parkway, 
Buffalo Grove, IL 60089. 

12. Unfiltered, no digestion or hydrolysis. 
13. Because MDLs reported in EPA Methods 200.7 and 200.9 were determined using a 2x preconcentration step during sample digestion, 

MDLs determined when samples are analyzed by direct analysis (i.e., no sample digestion) will be higher. For direct analysis of cadmium 
and arsenic by Method 200.7, and arsenic by Method 3120 B, sample preconcentration using pneumatic nebulization may be required to 
achieve lower detection limits. Preconcentration may also be required for direct analysis of antimony, lead, and thallium by Method 200.9; 
antimony and lead by Method 3113 B; and lead by Method D3559-90D, unless multiple in-furnace depositions are made.  

14. If  ultrasonic nebulization is used in the determination of arsenic by Methods 200.7, 200.8, or SM 3120 B, the arsenic must be in the 
pentavalent state to provide uniform signal response. For Methods 200.7 and 3120 B, both samples and standards must be diluted in the 
same mixed acid matrix concentration of nitric and hydrochloric acid with the addition of 100 µL of 30% hydrogen peroxide per 100 mL of 
solution. For direct analysis of arsenic with Method 200.8 using ultrasonic nebulization, samples and standards must contain 1 mg/L of 
sodium hypochlorite.  

15. The description for Method Number 1001 for lead is available from Palintest, LTD, 21 Kenton Lands Road, P.O. Box 18395, Erlanger, KY 
41018. Or from the Hach Company, P.O. Box 389, Loveland, CO 80539. 

16. The description for the Kelada-01 Method, ‘‘Kelada Automated Test Methods for Total Cyanide, Acid Dissociable Cyanide, And 
Thiocyanate,’’ Revision 1.2, August 2001, EPA # 821-B01-009 for cyanide is available from the National Technical Information Service 
(NTIS), PB 2001-108275, 5285 Port Royal Road, Springfield, VA 22161. The toll free telephone number is 800-553-6847. Note: A 450-W 
UV lamp may be used in this method instead of the 550-W lamp specified if it provides performance within the quality control (QC) 
acceptance criteria of the method in a given instrument. Similarly, modified flow cell configurations and flow conditions may be used in 
the method, provided that the QC acceptance criteria are met. 

17. The description for the QuikChem Method 10-204-00-1-X, ‘‘Digestion and distillation of total cyanide in drinking and wastewaters using 
MICRO DIST and determination of cyanide by flow injection analysis,’’ Revision 2.1, November 30, 2000, for cyanide is available from 
Lachat Instruments, 6645 W. Mill Rd., Milwaukee, WI 53218. Telephone: 414-358-4200. 

18. ‘‘Methods for the Determination of Organic and Inorganic Compounds in Drinking Water,’’ Vol. 1, EPA 815-R-00-014, August 2000. 
Available at NTIS, PB2000-106981.  

19. Method OIA-1677, DW ‘‘Available Cyanide by Flow Injection, Ligand Exchange, and Amperometry,’’ January 2004. EPA-821-R-04-001, 
Available from ALPKEM, A Division of OI Analytical, P.O. Box 9010, College Station, TX 77842-9010.  

20. Sulfide levels below those detected using lead acetate paper may produce positive method interferences. Test samples using a more 
sensitive sulfide method to determine if a sulfide in-terference is present, and treat samples accordingly. 

21. Standard Methods Online are available at http://www.standardmethods.org. The year in which each method was approved by the 
Standard Methods Committee is designated by the last two digits in the method number. The methods listed are the only online versions 
that may be used. 

22. Method D6508, Rev. 2, ‘‘Test Method for Determination of Dissolved Inorganic Anions in Aqueous Matrices Using Capillary Ion 
Electrophoresis and Chromate Electrolyte,’’ available from Waters Corp, 34 Maple St, Milford, MA, 01757, Telephone: 508/482-2131, 
Fax: 508/482-3625. 

 
1. Alternative testing methods for the inorganic contaminants given in Table 0400-45-01-

.14(10)(c) are given in the following table: 
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Table 1200-05-01-.14(10)(c)1 

 
Contaminant Methodology EPA 

Method 
SM 21st 
Edition1 

SM Online2 ASTM3 Other 

Alkalinity Titrimetric  2320 B    
Antimony Hydride – Atomic 

Absorption 
   D 3697-07  

 Atomic Absorption; 
Furnace 

 3113 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.24 

    

Arsenic Atomic Absorption; 
Furnace 

 3113 B  D 2972-08 
C 

 

 Hydride Atomic 
Absorption 

 3114 B  D 2972-08 
B 

 

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Barium Inductively Coupled 
Plasma 

 3120 B    

 Atomic Absorption; 
Direct 

 3111 D    

 Atomic Absorption; 
Furnace 

 3113 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Beryllium Inductively Coupled 
Plasma 

 3120 B    

 Atomic Absorption; 
Furnace 

 3113 B  D 3645-08 
B 

 

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Cadmium Atomic Absorption; 
Furnace 

 3113 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Calcium EDTA titrimetric  3500-Ca B  D 511-09 A  
 Atomic Absorption; 

Direct Aspiration 
 3111 B  D 511-09 B  

 Inductively Coupled 
Plasma 

 3120 B    

 Axially viewed 
inductively coupled 

200.5, 
Revision 
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plasma-atomic 
emission spectrometry 
(AVICP-AES) 

4.2 

Chromiuim Inductively Coupled 
Plasma 

 3120 B    

 Atomic Absorption; 
Furnace 

 3113 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Copper Atomic Absorption; 
Furnace 

 3113 B  D 1688-07 
C 

 

 Atomic Absorption; 
Direct Aspiration 

 3111 B  D 1688-07 
A 

 

 Inductively Coupled 
Plasma 

 3120 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Conductivity Conductance  2510 B    
Cyanide Manual Distillation 

followed by: 
  D2036-06 

A 
  

      Spectro-
photometric, 
Amenable 

4500-CN- G  D2036-06 
B 

  

      Spectro-
photometric Manual 

4500-CN- E  D2036-06 
A 

  

 Selective Electrode 4500-CN- F     
 Gas 

Chromatography/Mass 
Spectrometry 
Headspace 

    ME355.015 

Fluoride Ion Chromatography  4110 B    
 Manual Distillation; 

Colorimetric SPADNS 
 4500-F- B, 

D 
   

 Manual Electrode  4500-F- C  D1179-04 
B 

 

 Automated Alizarin  4500-F- E    
Lead Atomic Absorption; 

Furnace 
 3113 B  D 3559-08 

D 
 

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Magnesium Atomic Absorption  3111 B  D 511-09 B  
 Inductively Coupled 

Plasma 
 3120 B    

 Complexation 
Titrimetric Methods 

 3500-Mg B  D 511-09 A  

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 

200.5, 
Revision 
4.2 
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(AVICP-AES) 
Mercury Manual, Cold Vapor  3112 B    
Nickel Inductively Coupled 

Plasma 
 3120 B    

 Atomic Absorption; 
Direct 

 3111 B    

 Atomic Absorption; 
Furnace 

 3113 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Nitrate Ion Chromatography  4110 B    
 Automated Cadmium 

Reduction 
 4500-NO3

- 
F 

   

 Manual Cadmium 
Reduction 

 4500-NO3
- 

E 
   

 Ion Selective 
Electrode 

 4500-NO2
- 

B 
   

 Reduction/Colorimetric     Systea Easy 
(1 – 
Reagent)6 

Nitrite Ion Chromatography  4110 B    
 Automated Cadmium 

Reduction 
 4500-NO3

- 
F 

   

 Manual Cadmium 
Reduction 

 4500-NO3
- 

E 
   

 Spectrophotometric  4500-NO2
- 

B 
   

 Reduction/Colorimetric     Systea Easy 
(1 – 
Reagent)6 

Orthophosphate Ion Chromatography  4110 B    
 Colorimetric, ascorbic 

acid, single reagent 
 4500-P E 4500-P E-

99 
  

 Colorimetric, 
Automated, Ascorbic 
Acid 

 4500-P F 4500-P F-
99 

  

pH Electrometric  4500-H+ B    
Selenium Hydride-Atomic 

Absorption 
 3114 B  D 3859-08 

A 
 

 Atomic Absorption; 
Furnace 

 3113 B  D 3859-08 
B 

 

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Silica Colorimetric    D859-05  
 Molybdosilicate  4500-SiO2 

C 
   

 Heteropoly blue  4500-SiO2 
D 

   

 Automated for 
Molybdate-reactive 
Silica 

 4500-SiO2 
E 

   

 Axially viewed 200.5,     
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inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

Revision 
4.2 

 Inductively Coupled 
Plasma 

 3120 B    

Sodium Atomic Absorption; 
Direct Aspiration 

 3111 B    

 Axially viewed 
inductively coupled 
plasma-atomic 
emission spectrometry 
(AVICP-AES) 

200.5, 
Revision 
4.2 

    

Temperature Thermometric  2550    
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2 Standard Methods Online are available at http://www.standardmethods.org.  The year in which each method was approved by the 

Standard Methods Committee is designated by the last two digits in the method number.  The methods listed are the only online versions 
that may be used. 

3 Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or http://astm.org.  The methods listed 
are the only alternative versions that may be used. 

4 EPA Method 200.5, Revision 4.2. “Determination of Trace Elements in Drinking Water by Axially Viewed Inductively Coupled Plasma-
Atomic Emission Spectrometry.” 2003. EPA/600/R-06/115. (Available at http://www.epa.gov/nerlcwww.ordmeth.htm.) 

5 Method D99-003, Revision 3.0. “Free Chlorine Species (HOCl- and OCl-) by Test Strip,” November 21, 2003. Available from Industrial 
Test Systems, Inc., 1875 Langston St., Rock Hill, SC 29730. 

6 Systea Easy (1 – Reagent).  “Systea Easy (1 – Reagent) Nitrate Method,” February 4, 2009.  Available at http://www.nemi.gov or from 
Systea Scientific, LLC., 900 Jorie Blvd., Suite 35, Oak Brook, IL 60523. 

 
(d) Detection Limits for Inorganic methodology specified below must be equal to or less than the 

requirements in the following: 
 

Table 0400-45-01-.14(10)(d) 
Detection Limits for Inorganic Contaminants 

MCL       Detection 
Contaminant (mg/l)   Methodology   limit  (mg/1) 
 
Antimony 0.006 Atomic Absorption Furnace 0.003 
   Atomic Absorption: Platform 0.00085 
   ICP-Mass Spectrometry 0.0004 
   Hydride-Atomic Absorption 0.001 
Arsenic 0.016 Atomic Absorption Furnace 0.001 
   Atomic Absorption: Platform 
   Stabilized Temperature 70.0005 
   Atomic Absorption: Gaseous Hydride 0.001 
   ICP-Mass Spectrometry 80.0014 
Asbestos 7 MFL1 Transmission Electron Microscopy 0.01 MFL 
Barium 2 Atomic Absorption; furnace technique 0.002 
   Atomic Absorption; Direct Aspiration 0.1 
   Inductively Coupled Plasma 0.002(0.001) 

Beryllium  0.004  Atomic Absorption; Furnace    0.0002 
     Atomic Absorption; Platform   0.000025 

    Inductively Coupled Plasma2   0.0003 
    ICP-Mass Spectrometry   0.0003 
Cadmium  0.005 Atomic Absorption; furnace technique  0.0001 
     Inductively Coupled Plasma   0.001 

Chromium  0.1 Atomic Absorption; furnace technique   0.001 
     Inductively Coupled Plasma   0.007(0.001) 

Cyanide  0.2 Distillation, Spectrophotometric3   0.02 
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     Distillation, Automated Spectrophotometric3 0.005 
     Distillation, Selective Electrode3   0.05 
     Distillation, Amenable, Spectrophotometric4 0.02 
Mercury  0.002 Manual Cold Vapor Technique   0.0002 
    Automated Cold Vapor Technique  0.0002 
Nickel  0.1 Atomic Absorption; Furnace   0.001 
     Atomic Absorption; Platform   0.00065 

     Inductively Coupled Plasma2   0.005 
   ICP-Mass Spectrometry 0.0005 
Nitrate 10 (as N) Manual Cadmium Reduction 0.01 
   Automated Hydrazine Reduction 0.01 
   Automated Cadmium Reduction 0.05 
   Ion Selective Electrode 1 
   Ion Chromatography 0.01 
Nitrite 1 (as N) Spectrophotometric 0.01 
   Automated Cadmium Reduction 0.05 
   Manual Cadmium Reduction 0.01 
   Ion Chromatography 0.004 
Selenium 0.05 Atomic Absorption; furnace 0.002 
   Atomic Absorption; gaseous hydride 0.002 
Thallium 0.002 Atomic Absorption; Furnace 0.001 
   Atomic Absorption; Platform 0.00075 

   ICP-Mass Spectrometry 0.0003 
 ___________________________________________________________________________________________ 

Footnotes 
1 MFL = million fibers per liter > 10 microns. 
2 Using a 2X preconcentration step as noted in Method 200.7 Lower method detection limits (MDLs) may be achieved using a 4X 

preconcentration. 
3 Screening method for total cyanides. 
4 Measures "free" cyanides. 
5 Lower MDLs are reported using stabilized temperature graphite furnace atomic absorption. 
6 The value for arsenic is effective January 23, 2006.  Until then the MCL is 0.05 mg/L. 
7. The MDL reported for EPA method 200.9 (Atomic Absorption; Platform-Stabilized Temperature) was determined using a 2X 

concentration step during sample digestion.  The MCL determined for samples analyzed using direct analyses (i.e, no sample 
digestion) will be higher.  Using multiple depositions, EPA 200.9 is capable of obtaining MDL of 0.0001 mg/L. 

8 Using selective ion monitoring, EPA Method 200.8 (ICP-MS) is capable of obtaining a MDL of 0.0001 mg/L. 
 

1. Laboratories must achieve a method detection limit for lead of 0.001 mg/l according to 
the procedures in appendix B of part 136 of 40 CFR.  This need only be accomplished if 
the laboratory will be processing source water composite samples under subpart 
(9)(a)1(iv) of Rule 0400-45-01-.33. 

 
(i) Lead: 0.001 mg/l (only if source water compositing is done under Rule 0400-45-

01-.09); and 
 
(ii) Copper: 0.001 mg/l or 0.020 mg/l when atomic absorption direct aspiration is 

used (only if source water compositing is done under Rule 0400-45-01-.09). 
 

2. The Department has the authority to allow the use of previously collected monitoring 
data, provided that the laboratory is currently certified by EPA or the Department to 
perform analyses to the specifications required in this subparagraph and if the data were 
collected and analyzed in accordance with the requirements of this rule and Rule 0400-
45-01-.33.   

 
3. All lead levels measured between the PQL and the MDL must be either reported as 

measured or they can be reported as one-half the PQL (0.0025 mg/l).  All levels below 
the lead MDL must be reported as zero; and 
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4. All copper levels measured between PQL and the MDL must be either reported as 

measured or they can be reported as one-half the PQL (0.025 mg/l).  All levels below the 
copper MDL must be reported as zero. 

 
(e) Laboratories must analyze PE samples within the following acceptance criteria: 

 
Contaminant Acceptance limit 
Antimony ±30 at ≥0.006 mg/l 
Arsenic ±30 at ≥0.003 mg/l 
Asbestos 2 standard deviations 

based on study statistics 
Barium ±15% at ≥0.15 mg/l 
Beryllium ±15% at ≥0.001 mg/1 
Cadmium ±20% at ≥0.002 mg/l 
Chromium ±15% at ≥0.01 mg/l 
Copper ±10% at ≥ 0.050 mg/l1 
Cyanide ±25% at ≥0.1 mg/l 
Fluoride ±10% at ≥1 to 10 mg/l 
Lead ± 30% ≥0.005 mg/l2 
Mercury ±30% at ≥0.0005 mg/l 
Nickel ±15% at ≥0.01 mg/l 
Nitrate ±10% at ≥0.4 mg/l 
Nitrite ±15% at ≥0.4 mg/l 
Selenium ±20% at ≥0.01 mg/l 
Thallium ±30% at ≥0.002 mg/l 

 
1. The practical quantitation level (PQL) for copper is 0.050 mg/l. 
2. The PQL for lead is 0.005 mg/l. 
 

(f) Sample collection for antimony, arsenic, asbestos, barium, beryllium, cadmium, chromium, 
cyanide, fluoride, mercury, nickel, nitrate, nitrite, selenium, and thallium under this Rule shall be 
conducted using the sample preservation, container, and maximum holding time procedures 
specified in the table below: 

 
Table 0400-45-01-.14(10)(f) 

 

Contaminant Preservative 1 Container2 Time 3 

Antimony  HNO3  P or G 6 months 

Arsenic  Conc HNO3  to pH <2 P or G 6 months 

Asbestos  4°C  P or G 48 hours 4 

Barium  HNO3  P or G 6 months 

Beryllium  HNO3  P or G 6 months 

Cadmium  HNO3  P or G 6 months 

Chromium  HNO3  P or G 6 months 

Cyanide  4°C, NaOH P or G 14 days 

Fluoride  None  P or G 1 month 

Mercury  HNO3  P or G 28 days 

Nickel  HNO3  P or G 6 months 

Nitrate  4°C  P or G 48 hours 5 
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Nitrate-Nitrite 6 H2SO4  P or G 28 days 

Nitrite  4°C  P or G 48 hours 

Selenium  HNO3  P or G 6 months 

Thallium  HNO3  P or G 6 months 
 
Footnotes 

1. For cyanide determinations samples must be adjusted with sodium hydroxide to pH 12 at the time off collection. When chilling is 
indicated the sample must be shipped and stored at 4 °C or less. Acidification of nitrate or metals samples may be with a concentrated 
acid or a dilute (50% by volume) solution of the applicable concentrated acid. Acidification of samples for metals analysis is encouraged 
and allowed at the laboratory rather than at the time of sampling provided the shipping time and other instructions in Section 8.3 of EPA 
Methods 200.7 or 200.8 or 200.9 are followed. 

2. P=plastic, hard or soft; G=glass, hard or soft. 
3. In all cases samples should be analyzed as soon after collection as possible. Follow additional (if any) information on preservation, 

containers or holding times that is specified in method. 
4. Instructions for containers, preservation procedures and holding times as specified in Method 100.2 must be adhered to for all 

compliance analyses including those conducted with Method 100.1. 
5. If the sample is chlorinated, the holding time for an unacidified sample kept at 4 °C is extended to 14 days. 
6. Nitrate-Nitrite refers to a measurement of total nitrate. 
 

(g) Certified Laboratories performing analyses for Public Water Systems as required by this chapter 
must utilize an approved method for Organic contaminants listed in Table 0400-45-01-.14(10)(g) 
or the altenative testing methods in Table A in this subparagraph: 

 
Table 0400-45-01-.14(10)(g) 

 
Contaminant EPA method1 Standard 

Methods 
ASTM Other 

1. Benzene  502.2, 524.2       

2. Carbon tetrachloride  502.2, 524.2, 551.1       

3. Chlorobenzene  502.2, 524.2       

4. 1,2-Dichlorobenzene 502.2, 524.2       

5. 1,4-Dichlorobenzene  502.2, 524.2       

6. 1,2-Dichloroethane  502.2, 524.2       

7. cis-Dichloroethylene  502.2, 524.2       

8. trans-Dichloroethylene  502.2, 524.2       

9. Dichloromethane  502.2, 524.2       

10. 1,2-Dichloropropane  502.2, 524.2       

11. Ethylbenzene  502.2, 524.2       

12. Styrene  502.2, 524.2       

13. Tetrachloroethylene  502.2, 524.2, 551.1       

14. 1,1,1-Trichloroethane  502.2, 524.2, 551.1       

15. Trichloroethylene  502.2, 524.2, 551.1       

16. Toluene  502.2, 524.2       

17. 1,2,4-Trichlorobenzene  502.2, 524.2       

18. 1,1-Dichloroethylene  502.2, 524.2       

19. 1,1,2-Trichloroethane  502.2, 524.2, 551.1       

20. Xylenes (total)  502.2, 524.2       

21. Vinyl chloride 502.2, 524.2       

22. 2,3,7,8-TCDD (dioxin)  1613       

23. 2,4-D 4 (as acid, salts and 
esters)  

515.2, 555, 515.1, 515.3, 515.4    D5317–93,98 
(Reapproved 

2003) 

  



SS-7037 (October 2009)        RDA 1693 
69 

 

24. 2,4,5-TP 4 (Silvex)  515.2, 555, 515.1, 515.3, 515.4    D5317–93,98 
(Reapproved 

2003) 

  

25. Alachlor 2  507, 525.2, 508.1, 505, 551.1       

26. Atrazine 2  507, 525.2, 508.1, 505, 551.1      Syngenta5 AG–
625 

27. Benzo(a)pyrene  525.2, 550, 550.1       

28. Carbofuran  531.1, 531.2  6610     

29. Chlordane  508, 525.2, 508.1, 505       

30. Dalapon  552.1, 515.1, 552.2, 515.3, 515.4, 
552.3 

      

31. Di(2-ethylhexyl)adipate  506, 525.2       

32. Di(2-ethylhexyl)phthalate  506, 525.2       

33. Dibromochloropropane (DBCP) 504.1, 551.1       

34. Dinoseb 4  515.2, 555, 515.1, 515.3, 515.4       

35. Diquat  549.2       

36. Endothall  548.1       

37. Endrin  508, 525.2, 508.1, 505, 551.1       

38. Ethylene dibromide (EDB)  504.1, 551.1       

39. Glyphosate  547 6651     

40. Heptachlor  508, 525.2, 508.1, 505, 551.1       

41. Heptachlor Epoxide  508, 525.2, 508.1, 505, 551.1       

42. Hexachlorobenzene  508, 525.2, 508.1, 505, 551.1       

43. Hexachlorocyclopentadiene  508, 525.2, 508.1, 505, 551.1       

44. Lindane  508, 525.2, 508.1, 505, 551.1       

45. Methoxychlor  508, 525.2, 508.1, 505, 551.1       

46. Oxamyl  531.1, 531.2  6610     

47. PCBs 3 (as decachlorobiphenyl) 508A       

48. PCBs 3 (as Aroclors)  508.1, 508, 525.2, 505       

49. Pentachlorophenol  515.2, 525.2, 555, 515.1, 515.3, 
515.4  

  D5317–93,98 
(Reapproved 

2003) 

  

50. Picloram 4  515.2, 555, 515.1, 515.3, 515.4    D5317–93,98 
(Reapproved 

2003) 

  

51. Simazine 2  507, 525.2, 508.1, 505, 551.1       

52. Toxaphene  508, 508.1, 525.2, 505       

 
Footnotes 

1. Previously approved EPA methods remain available for compliance monitoring until June 1, 2001.  EPA methods 502.2 Rev. 2.0, 505 
Rev. 2.0, 507 Rev. 2.0, 508 Rev. 3.0, 531.1 Rev. 3.0 are in ``Methods for the Determination of Organic Compounds in Drinking Water'', 
December 1988, revised July 1991; methods 506 and 551 are in ``Methods for the Determination of Organic Compounds in Drinking 
Water--Supplement I'', July 1990; methods 515.2 Rev. 1.0 and 524.2 Rev. 4.0 are in ``Methods for the Determination of Organic 
Compounds in Drinking Water--Supplement II,'' August 1992; and methods 504.1 Rev. 1.0, 508.1 Rev. 1.0, 525.2 Rev.1.0 are available 
from US EPA NERL, Cincinnati, OH 45268 

2. Substitution of the detector specified in Method 505, 507, 508, or 508.1 for the purpose of achieving lower detection limits is allowed as 
follows: Either an electron capture or nitrogen phosphorus detector may be used provided all regulatory requirements and quality control 
criteria are met. 

3. PCBs are qualitatively identified as Aroclors and measured for compliance purposes as decachlorobiphenyl. Users of Method 505 may 
have more difficulty in achieving the required detection limits than users of Methods 508.1, 525.2 or 508. 
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4. Accurate determination of the chlorinated esters requires hydrolysis of the sample as described in EPA Methods 515.1, 515.2, 515.3, 
515.4, and 555 and ASTM Method D 5317–93, 98 (Reapproved 2003). 

5. This method may not be used for the analysis of atrazine in any system where chlorine dioxide is used for drinking water treatment. In 
samples from all other systems, any result for atrazine generated by Method AG–625 that is greater than one-half the maximum 
contaminant level (MCL) (in other words, greater than 0.0015mg/L or 1.5 μg/L) must be confirmed using another approved method for 
this contaminant and should use additional volume of the original sample collected for compliance monitoring. In instances where a result 
from Method AG–625 triggers such confirmatory testing, the confirmatory result is to be used to determine compliance. 

 
Table A – Alternative Testing Methods 

 
Contaminant Methodology EPA Method SM 21st Edition1 SM Online2 
Benzene Purge & Trap/Gas 

Chromatography/Mass 
Spectrometry (PT/GC/MS) 

524.33   

Carbon tetrachloride PT/GC/MS 524.3   
Chlorobenzene PT/GC/MS 524.3   
1,2-Dichlorobenzene PT/GC/MS 524.3   
1,4-Dichlorobenzene PT/GC/MS 524.3   
1,2-Dichloroethane PT/GC/MS 524.3   
cis-Dichloroethylene PT/GC/MS 524.3   
Trans-
Dichloroethylene 

PT/GC/MS 524.3   

Dichloromethane PT/GC/MS 524.3   
1,2-Dichloropropane PT/GC/MS 524.3   
Ethylbenzene PT/GC/MS 524.3   
Styrene PT/GC/MS 524.3   
Tetrachloroethylene PT/GC/MS 524.3   
1,1,1-Trichloroethane PT/GC/MS 524.3   
Trichloroethylene PT/GC/MS 524.3   
Toluene PT/GC/MS 524.3   
1,2,4-
Trichlorobenzene 

PT/GC/MS 524.3   

1,1-Dichloroethylene PT/GC/MS 524.3   
1,1,2-Trichloroethane PT/GC/MS 524.3   
Vinyl chloride PT/GC/MS 524.3   
Xylenes (total) PT/GC/MS 524.3   
Carbofuran High-performance liquid 

chromatography (HPLC) 
with post-column 
derivatization and 
fluorescence detection 

 6610 B 6610 B-04 

Dalapon Ion Chromatography 
Electrospray Ionization 
Tandem Mass 
Spectrometry (IC-ESI-
MS/MS) 

5574 6640 B 6640 B-01 

Dibromochloropropane 
(DBCP) 

PT/GC/MS 524.3   

Ethyl dibromide (EDB) PT/GC/MS 524.3   
Oxamyl High-performance liquid 

chromatography (HPLC) 
with post-column 
derivatization and 
fluorescence detection 

 6610 B 6610 B-04 

Total Trihalomethanes PT/GC/MS 524.3   
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2. Standard Methods Online are available at http://www.standardmethods.org.  The year in which each method was approved by the 
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Standard Methods Committee is designated by the last two digits in the method number.  The methods listed are the only online versions 
that may be used. 

3. EPA Method 524.3, Version 1.0.  “Measurement of Purgeable Organic Compounds in Water by Capillary Column Gas 
Chromatography/Mass Spectrometry,” June 2009.  EPA 815-B-09-009.  Available at 
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html. 

4. EPA Method 557.  “Determination of Haloacetic Acids, Bromate, and Dalapon in Drinking Water by Ion Chromatography Electrospray 
Ionization Tandem Mass Spectrometry (IC-ESI-MS/MS),” September 2009, EPA 815-B-09-012. Available at 
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html. 

 
1. To obtain certification for contaminants 1 through 20 listed in Table 0400-45-01-

.14(10)(g) laboratories must: 
 

(i) Successfully analyze 80% of the contaminants included in the PE sample.  To 
successfully analyze a contaminant a laboratory must achieve quantitative 
results which are: within ±40% of the actual amount in the PE sample when the 
actual amount is less than 0.010 mg/l, within ±20% of the actual amount in the 
PE sample when the actual amount is greater than or equal to 0.010 mg/l. 

 
(ii) Achieve a method detection limit of 0.0005 mg/l, according to the procedures in 

40 CFR part 136 Appendix B.  
 

2. To obtain certification for vinyl chloride a laboratory must: 
 

(i) Achieve quantitative results on PE samples which are within ±40% of the actual 
amount of vinyl chloride in the PE sample. 

 
(ii) Achieve a method detection limit of 0.0005 mg/l, according to the procedures in 

40 CFR part 136 Appendix B. 
 
(iii) Achieve certification for contaminants 1 through 20 listed in Table 0400-45-01-

.14(10)(g). 
 

3. To obtain certification for contaminants 22 through 52 listed in Table 0400-45-01-
.14(10)(g) certified laboratories must achieve quantitative results on PE samples within 
the following acceptance limits: 

 
Table 0400-45-01-.14(10)(g)3. 

 _________________________________________________________________________________________ 
 Contaminant      Acceptance limits 
         (percent) 
 _________________________________________________________________________________________ 
 

  DBCP       + 40 
  EDB       + 40 
  Alachlor       + 45 
  Atrazine       + 45 
  Benzo[a]pyrene      2 standard deviations 
  Carbofuran      + 45 
  Chlordane      + 45 
  Dalapon       2 standard deviations 
  Di(2-ethylhexyl)adipate     2 standard deviations 
  Di(2-ethylhexyl)phthalate     2 standard deviations 
  Dinoseb       2 standard deviations   

  Diquat       2 standard deviations 
  Endothall       2 standard deviations 
  Endrin       + 30 
  Glyphosate      2 standard deviations 
  Heptachlor      + 45 
  Heptachlor Epoxide      + 45 
  Hexachlorobenzene      2 standard deviations. 
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  Hexachlorocyclopentadiene     2 standard deviations 
  Lindane       + 45 
  Methoxychlor      + 45 
  Oxamyl       2 standard deviations 
  PCBs (as Decachlorobiphenyl)    0 - 200 
  Picloram       2 standard deviations 
  Simazine       2 standard deviations 
  Toxaphene      + 45 
  Aldicarb       2 standard deviations 
  Aldicarb sulfoxide      2 standard deviations 
  Aldicarb sulfone      2 standard deviations. 
  Pentachlorophenol      + 50 
  2,3,7,8-TCDD (Dioxin)     2 standard deviations 
  2,4-D       + 50 
  2,4,5-TP (Silvex)      + 50 

 
4. Analysis for PCBs shall be conducted as follows: 
 

(i) Each system which monitors for PCBs shall analyze each sample using either 
Methods 508.1, 525.2, 508, or 505.  Users of Method 505 may have more 
difficulty in achieving the required Aroclor detection limits than users of Methods 
508.1, 525.2 or 508. 

 
(ii) If PCBs (as one of seven Aroclors) are detected (as designated by Table 0400-

45-01-.14(10)(e)4(ii) in any sample analyzed using Methods 505 or 508, the 
system shall reanalyze the sample using Method 508A to quantitate PCBs (as 
decachlorobiphenyl). 

 
Table 0400-45-01-.14(10)(g)4.(ii) 

 
   Aroclor      Detection Limit (mg/l) 
 
   1016       0.00008 
   1221       0.02 
   1232       0.0005 
   1242       0.0003 
   1248       0.0001 
   1254       0.0001 
   1260       0.0002 
 

(iii) Compliance with the PCB MCL shall be determined based upon the quantitative 
results of analyses using Method 508A. 

 
(h) Analytical methods used to determine compliance with paragraph (5) of Rule 0400-45-01-.06 

shall be in accordance with Table 0400-45-01-.14(10)(h). 
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Table 1200-05-01-.14(10)(h) 
 

Reference (method or page number) 
Contaminant Methodology EPA1 EPA2 EPA3 EPA4 SM5 ASTM6 USGS7 DOE8 Other 

Naturally occurring:           
 Gross alpha11 and beta. Evaporation 900.0 p 1 00-01 p 1 302, 7110 B  R-1120-76   
 Gross alpha11 Co-precipitation   00-02  7110 C     
    Radium 226 Radon emanation 903.1 p 16 Ra-

04 
p 19 7500-Ra C D 3454-91 R-1141-76 Ra-05 N.Y.9 

 Radio chemical 903.0 p 13 Ra-
03 

 304, 305, 7500-Ra B D 2460-91 R-1140-76  GA14

    Radium 228 Radio chemical 904.0 p 24 Ra-
05 

p 19 304, 7500-Ra D  R-1142-76  N. Y.9

N. J. 10 
    Uranium12 Radio chemical 908.0    7500-U B     
 Fluorometric 908.1    7500-U C (17th Ed.) D 2907-91 R-1180-76 R-1181-

76 
U-04  

 ICP-MS 200.81

3 
   3125 D 5673-03    

 Alpha spectrometry   00-07 P 33 7500-U C (18th or 19th 
Ed.) 

D 3972-90 R-1182-76 U-02  

 Laser Phosophorimetry      D 5174-91    
Man-made 
    Radioactive cesium. 

Radio chemical 901.0 p 4   7500-Cs B D 2459-72 R-1111-76   

 Gamma ray 
spectrometry. 

901.1   p 92 7120 (19th Ed.) D 3649-91 R-1110-76 4.5.2.3  

    Radioactive iodine Radio chemistry 902.0 p 6 
p 9 

  7500-I B  
7500-I C 
7500-I D 

D 3649-91    

 Gamma ray 
spectrometry. 

901.1   p 92 7120 (19th Ed.) D 4785-88  4.5.2.3  

    Radioactive Strontium 89, 
90. 

Radio chemical 905.0 p 29 Sr-04 p 65 303, 7500-Sr B  R-1160-76 Sr-01 
Sr-02 

 

    Tritium Liquid scintillation 906.0 p 34 H-02 p 87 306, 7500-3H B D 4107-91 R-1171-76   
  Gamma emitters Gamma ray 901.1   p 92 7120 (19th Ed.) D 3649-91 R-1110-76 4.5.2.3  
 Spectrometry 902.0 

901.0 
   7500-Cs B 

7500-I B 
D 4785-88    

  The procedures shall be done in accordance with the documents listed below.  The incorporation by reference of documents 1 through 10 was approved by the Director of the Federal Register 
in accordance with 5 U.S.C. 552(a) and 1 CFR part 51.  Copies of the documents may be obtained from the sources listed below.  Information reguarding obtaining these documents can be 
obtained from the Safe Drinking Water Hotline at 800-426-4691.  Documents may be inspected at EPA’s Drinking Water Docket, 401 M Street, SW., Washington, DC 20460 (Telephone: 202-
260-3027); or at the Office of Federal Register, 800 North Capitol Street, NW., Suite 700, Washington, DC. 

           Footnotes 
1. “Prescribed Procedures for Measurement of Radioactivity in Drinking Water”, EPA 600/4-80-032, August 1980.  Available at U. S. Department of Commerce, National Technical Information 

Service (NTIS), 5285 Port Royal Road, Springfield, VA 22161 (Telephone 800-553-6847), PB 80-224744. 
2. “Interim Radiochemical Methodology for Drinking Water”, EPA 600/4-75-008(revised), March 1976.  Available at NTIS, ibid. PB 253258. 
3. “Radiochemistry Procedures Manual”, EPA 520/5-84-006, December 1987.  Available at NTIS, ibid. PB 84-215581. 
4. “Radiochemical Analytical Procedures for Analysis of Environmental Samples”, March 1979. Available at NTIS, ibid.  EMSL LV 053917. 
5. “Standard Methods for the Examination of Water and Wastewater”, 13th, 17th, 18th, 19th Editions, 1971, 1989, 1992, 1995.  Available at American Public Health Association, 1015 Fifteenth 

Street N. W., Washington, D. C. 20005.  All methods are in the 17th, 18th, and 19th editions except 7500-U C Fluorometric Uranium was discontinued after the 17th Edition, 7120 Gamma 
Emitters is only in the 19th Edition, and 302, 303, 304, 305 and 306 are only in the 13th Edition. 
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6. Annual Book of ASTM Standards, Vol. 11.02, 1994.  Available at American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA 19428. 
7. “Methods for Determination of Radioactive Substances in Water and Fluvial Sediments”, Chapter A5 in Book 5 of Techniques of Water-Resources Investigations of the United States 

Geological Survey, 1977.  Available at U. S. Geological Survey (USGS) Information Services, Box 25286, Federal Center, Denver, CO 80225-0425. 
8. “EML Procedures Manual”, 27th Edition, Volume 1, 1990.  Available at the Environmental Measurements Laboratory, U. S. Department of Energy (DOE), 376 Hudson Street, New York, NY 

10014-3621. 
9. “Determination of Ra-226 and Ra-228 (Ra-02)”, January 1980, Revised June 1982.  Available at Radiological Sciences Institute Center for Laboratories and Research, New York State 

Department of Health, Empire State Plaza, Albany, NY 12201. 
10. “Determination of Radium 228 in Drinking Water”, August 1980.  Available at State of New Jersey, Department of Environmental Protection, Division of Environmental Quality, Bureau of 

Radiation and Inorganic Analysis Services, 9 Ewing Street, Trenton, NJ 08625. 
11. Natural uranium and thorium-230 are approved as gross alpha calibration standards for gross alpha with co-precipitation and evaporation methods; americium-241 is approved with co-

precipitation methods. 
12. If uranium (U) is determined by mass, a 0.67 pCi/ug of uranium conversion factor must be used.  This conservative factor is based on the 1:1 activity ratio of U-234 to U-238 that is 

characteristic of naturally occurring uranium. 
13. ‘‘Determination of Trace Elements in Waters and Wastes by Inductively Coupled Plasma-Mass Spectrometry,’’ Revision 5.4, which is published in ‘‘Methods for the Determination of Metals 

in Environmental Samples—Supplement I,’’ ’ EPA 600–R–94–111, May 1994. Available at NTIS, PB 95–125472. 
14. ‘‘The Determination of Radium-226 and Radium-228 in Drinking Water by Gamma-ray Spectrometry Using HPGE or Ge(Li) Detectors,’’ Revision 1.2, December 2004. Available from the 

Environmental Resources Center, Georgia Institute of Technology, 620 Cherry Street, Atlanta, GA 30332–0335, USA, Telephone: 404–894–3776. This method may be used to analyze for 
radium-226 and radium-228 in samples collected after January 1, 2005 to satisfy the radium-226 and radium-228 monitoring requirements specified at 40 CFR 141.26. 
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1. When the identification and measurement of radionuclides other than those listed in 
Table 1200-05-01-.11(1), the following references are to be used, except in cases where 
alternative methods have been approved by the Department. 

 
(i) Procedures for Radiochemical Analysis of Nuclear Reactor Aqueous Solutions, 

H. L. Krieger and S. Gold, EPA-RA-73-014, USEPA, Cincinnati, Ohio, May, 1973. 
 
(ii) HASL Procedure Manual, Edited by John H. Harley, HASL 300, ERDA Health 

and Safety Laboratory, New York, NY., 1973. 
 

2. Alternative testing methods for the inorganic contaminants given in Table 0400-45-01-
.14(10)(h) are given in the following table: 

 
Table 0400-45-01-.14(10)(h)2 

 
Contaminant Methodology SM 21st Edition1 ASTM2 
Naturally Occurring    
Gross alpha and beta Evaporation 7110 B  
Gross alpha Coprecipitation 7110 C  
Radium 226 Radon emanation 7500-Ra C D3454-05 
 Radiochemical 7500-Ra B D2460-07 
Radium 228 Radiochemical 7500-Ra D  
Uranium Radiochemical 7500-U B  
 ICP-MS  D5673-05 
 Alpha spectrometry 7500-U C  
 Laser Phosphorimetry  D5174-07 
Man-Made:    
Radioactive Cesium Radiochemical 7500-Cs B  
 Gamma Ray 

Spectrometry 
7120 D3649-06 

Radioactive Iodine Radiochemical 7500-I B D3649-06 
 Gamma Ray 

Spectrometry 
7120 D4785-08 

Radioactive Strontium 89, 
90 

Radiochemical 7500-Sr B  

Tritium Liquid Scintillation 7500-3H B D4107-08 
Gamma Emitters Gamma Ray 

Spectrometry 
7120 
7500-Cs B 
7500-I B 

D3649-06 
D4785-08 

 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2 Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or http://astm.org.  The methods listed 

are the only alternative versions that may be used. 
 
 

(i) Public Water Systems required to monitor disinfectant residuals by this Chapter must utilize one 
of the methods in the following table.  In addition Water Systems may use of the ITS free chlorine 
test strip for the determination of free chlorine. Use of the test strips is described in Method D99–
003, ‘‘Free Chlorine Species (HOCl- and OCl-) by Test Strip,’’ Revision 3.0, November 21, 2003, 
available from Industrial Test Systems, Inc., 1875 Langston St., Rock Hill, SC 29730. Free and 
total chlorine residuals may be measured continuously by adapting a specified chlorine residual 
method for use with a continuous monitoring instrument provided the chemistry, accuracy, and 
precision remain the same. Instruments used for continuous monitoring must be calibrated with a 
grab sample measurement at least every five days, or with a protocol approved by the 
Department. 

 
Table 0400-45-01-.14(10)(i) 
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Methodology SM (19th 
or 20th ed) 

SM 
Online2 

Other Residual measured1 

    O3 Free Cl2 Combined 
Cl2 

Total Cl2 ClO
2 

Amperometric 
Titration 

4500-Cl D 4500-Cl-
D-00 

D 1253-033  X X X  

Low Level 
Amperometric 

Titration 

4500-Cl E 4500-Cl-E-
00 

    X  

DPD Ferrous 
Titrimetric 

4500-Cl F 4500-Cl-F-
00 

  X X X  

DPD Colorimetric 4500-Cl G 4500-Cl-
G-00 

  X X X  

Syringaldazine 
(FACTS) 

4500-Cl H 4500-Cl-
H-00 

  X    

Iodometric 
Electrode  

4500-Cl I 4500-Cl-I-
00 

    X  

DPD 4500-ClO2  
D 

       X 

Amperometric 
Method II 

4500-ClO2  
E 

4500 ClO2   
E-00 

     X 

Spectrophotometr
ic 

  327.0 Rev 
1.14 

    X 

Indigo Method 4500-O3 B 4500-O3 
B-97 

 X     

         
 

Footnotes 
1. X indicates method is approved for measuring specified disinfectant residual. Free chlorine or total chlorine may be measured for 

demonstrating compliance with the chlorine MRDL and combined chlorine, or total chlorine may be measured for demonstrating 
compliance with the chloramine MRDL.  

2. The Standard Methods Online version that is approved is indicated by the last two digits in the method number which is the year of 
approval by the Standard Method Committee. Standard Methods Online are available at http://www.standardmethods.org. 

3. Annual Book of ASTM Standards, Vol. 11.01, 2004 ; ASTM International; any year containing the cited version of the method may be 
used.  Copies of this method may be obtained from ASTM International, 100 Barr Harbor Drive, P.O. Box C700 West Conshohocken, PA 
19428–2959. 

4. EPA Method 327.0, Revision 1.1, ‘‘Determination of Chlorine Dioxide and Chlorite Ion in Drinking Water Using Lissamine Green B and 
Horseradish Peroxidase with Detection by Visible Spectrophotometry,’’ USEPA, May 2005, EPA 815–R–05–008. Available online at 
http://www.epa.gov/safewater/methods/sourcalt.html.  

 
1. Alternative testing methods for the disinfectant residuals given in Table 0400-45-01-

.14(10)(i) are given in the following table: 
 

Table 0400-45-01-.14(10)(i)1. 
 
Residual Methodology SM 21st 

Edition1 
ASTM2 Other 

Free Chlorine Amperometric Titration 4500-Cl D D 1253-08  
 DPD Ferrous Titrimetric 4500-Cl F   
 DPD Colorimetric 4500-Cl G   
 Syringaldazine 

(FACTS) 
4500-Cl H   

 On-line Chlorine 
Analyzer 

  EPA 334.03 

 Amperometric Sensor   Chlorosense4 
Total Chlorine Amperometric Titration 4500-Cl D D 1253-08  
 Amperometric Titration 

(Low level 
measurement) 

4500-Cl E   

 DPD Ferrous Titrimetric 4500-Cl F   
 DPD Colorimetric 4500-Cl G   
 Iodometric Electrode 4500-Cl I   
 On-line Chlorine 

Analyzer 
  EPA 334.03 

 Amperometric Sensor   Chlorosense4 
Chlorine Dioxide Amperometric Titration 4500-ClO2 C   
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 Amperometric Titration 4500-ClO2 E   
Ozone Indigo Method 4500-O3 B   
 
Footnotes 
1 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
2 Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or http://astm.org.  The methods listed 

are the only alternative versions that may be used. 
3 EPA Method 334.0. “Determination of Residual Chlorine in Drinking Water Using an On-line Chlorine Analyzer,” September 2009.  EPA 

815-B-09-013.  Available at http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html. 
4  Chlorosense. “Measurement of Free and Total Chlorine in Drinking Water by Palintest Chlorosense,” August 2009. Available at 

http://www.nemi.gov or from Palintest Ltd, 21 Kenton Lands Road, PO Box 18395, Erlanger, KY 41018. 
 
 
(j) Analysis conducted to determine compliance with Rule 0400-45-01-.12 shall be made in 

accordance with the methods described in the following table: 
 

Table 0400-45-01-.14(10)(j) 
 

Contaminant EPA ASTM3 
SM4 18th and 19th 

ed. SM4 20th ed. SM7 Online Other 

1. Aluminum  200.72   3120 B  3120 B  3120 B-99   

  200.82   3113 B    3113 B-99   

  200.92   3111 D    3111 D-99    

2. Chloride  300.01 D4327–97, 03 4110 B  4110 B  4110 B-00    

  300.16 
D512–89 

Reapproved         

    1999) B 4500–Cl– D  4500–Cl– D  4500–Cl– D-97   

      4500–Cl– B  4500–Cl– B  4500–Cl– B-97   

              

              

            
D6508, Rev. 
28 

3. Color      2120 B  2120 B  2120 B-01   

4. Foaming Agents      5540 C  5540 C  5540 C-00   

5. Iron  200.72   3120 B  3120 B  3120 B-99    

  200.92   3111 B    3111 B-99    

      3113 B    3113 B-99    

6. Manganese  200.72   3120 B  3120 B  3120 B-99    

  200.82   3111 B    3111 B-99    

  200.92   3113 B    3113 B-99    

7. Odor      2150 B  2150 B  2150 B-97   

8. Silver  200.72   3120 B  3120 B  3120 B-99  I-3720-855 

  200.82   3111 B    3111 B-99    

  200.92   3113 B    3113 B-99    

9. Sulfate  300.01 D4327–97, 03 4110 B  4110 B  4110 B-00    

  300.16           

  375.21 D516–90, 02 4500–SO4
2–F  4500–SO4

2–F      

      4500–SO4
2–C,D 4500–SO4

2–C,D     

      4500–SO4
2–E  4500–SO4

2–E      

            
D6508, Rev. 
28 

10. Total Dissolved 
Solids 200.72   2540 C  2540 C  2540 C-97    

11. Zinc  200.82   3120 B  3120 B  3120 B-99    

      3111 B   3111 B-99   
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         Footnotes 
1. ‘‘Methods for the Determination of Inorganic Substances in Environmental Samples,’’ EPA/600/R–93–100, August 1993. Available 

at NTIS, PB94–120821. 
2. ‘‘Methods for the Determination of Metals in Environmental Samples—Supplement I,’’ EPA/600/R–94–111, May 1994. Available at 

NTIS, PB 95–125472. 
3. Annual Book of ASTM Standards, 1994, 1996, 1999, or 2004, Vols. 11.01 and 11.02, ASTM International; any year containing the 

cited version of the method may be used. Copies may be obtained from the ASTM International, 100 Barr Harbor Drive, West 
Conshohocken, PA 19428. 

4. Standard Methods for the Examination of Water and Wastewater, 18th edition (1992), 19th edition (1995), or 20th edition (1998). 
American Public Health Association, 1015 Fifteenth Street, NW., Washington, DC 20005. The cited methods published in any of 
these three editions may be used, except that the versions of 3111 B, 3111 D, and 3113 B in the 20th edition may not be used. 

5. Method I–3720–85, Techniques of Water Resources Investigation of the U.S. Geological Survey, Book 5, Chapter A–1, 3rd ed., 
1989. Available from Information Services, U.S. Geological Survey, Federal Center, Box 25286, Denver, CO 80225–0425. 

6. ‘‘Methods for the Determination of Organic and Inorganic Compounds in Drinking Water,’’ Vol. 1, EPA 815-R–00–014, August 2000. 
Available at NTIS, PB2000–106981. 

7. Standard Methods Online are available at http://www.standardmethods.org. The year in which each method was approved by the 
Standard Methods Committee is designated by the last two digits in the method number. The methods listed are the only online 
versions that may be used. 

8. Method D6508, Rev. 2, ‘‘Test Method for Determination of Dissolved Inorganic Anions in Aqueous Matrices Using Capillary Ion 
Electrophoresis and Chromate Electrolyte,’’ available from Waters Corp, 34 Maple St., Milford, MA, 01757, Telephone: 508/482–
2131, Fax: 508/482–3625. 

 
1. The alternative methods for the analyses identified in Rule 0400-45-01-.14(10)(j) 

conducted to determine compliance with Rule 0400-45-01-.12 shall be made in 
accordance with the methods described in the following table: 

 
Table 0400-45-01-.14(10)(j)1. 

 
Contaminant Methodology EPA Method ASTM1 SM 21st Edition2 SM Online3 
Aluminum Axially viewed 

inductively 
coupled plasma-
atomic emission 
spectrometry 
(AVICP-AES) 

200.5, Revision 
4.24 

   

 Atomic 
Absorption; 
Direct 

  3111 D  

 Atomic 
Absorption; 
Furnace 

  3113 B  

 Inductively 
Coupled Plasma 

  3120 B  

Chloride Silver Nitrate 
Titration 

 D 512-04 B 4500-Cl- B  

 Ion 
Chromatography 

  4110 B  

 Potentiometric 
Titration 

  4500-Cl- D  

Color Visual 
Comparison 

  2120 B  

Foaming Agents Methylene Blue 
Active 
Substances 
(MBAS) 

  5540 C  

Iron Axially viewed 
inductively 
coupled plasma-
atomic emission 
spectrometry 
(AVICP-AES) 

200.5, Revision 
4.2 

   

 Atomic 
Absorption; 

  3111 B  
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Direct 
 Atomic 

Absorption; 
Furnace 

  3113 B  

 Inductively 
Coupled Plasma 

  3120 B  

Manganese Axially viewed 
inductively 
coupled plasma-
atomic emission 
spectrometry 
(AVICP-AES) 

200.5, Revision 
4.2 

   

 Atomic 
Absorption; 
Direct 

  3111 B  

 Atomic 
Absorption; 
Furnace 

  3113 B  

 Inductively 
Coupled Plasma 

  3120 B  

Odor Threshold Odor 
Test 

  2150 B  

Silver Axially viewed 
inductively 
coupled plasma-
atomic emission 
spectrometry 
(AVICP-AES) 

200.5, Revision 
4.2 

   

 Atomic 
Absorption; 
Direct 

  3111 B  

 Atomic 
Absorption; 
Furnace 

  3113 B  

 Inductively 
Coupled Plasma 

  3120 B  

Sulfate Ion 
Chromatography 

  4110 B  

 Gravimetric with 
ignition of 
residue 

  4500-SO4
 -2 C 4500-SO4

-2 C-97

 Gravimetric with 
drying of residue 

  4500-SO4
 -2 D 4500-SO4

-2 D-97

 Turbidimetric 
method 

  4500-SO4
 -2 E 4500-SO4

-2 E-97 

 Automated 
methylthymol 
blue method 

  4500-SO4
 -2 F 4500-SO4

-2 F-97 

Total Dissolved 
Solids 

Total Dissolved 
Solids Dried at 
180 deg C 

  2540 C  

Zinc Axially viewed 
inductively 
coupled plasma-
atomic emission 
spectrometry 
(AVICP-AES) 

200.5, Revision 
4.2 

   

 Atomic 
Absorption; 

  3111 B  
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Direct Aspiration 
 Inductively 

Coupled Plasma 
  3120 B  

 
Footnotes 
1 Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or http://astm.org.  The methods listed 

are the only alternative versions that may be used. 
2 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
3 Standard Methods Online are available at http://www.standardmethods.org.  The year in which each method was approved by the 

Standard Methods Committee is designated by the last two digits in the method number.  The methods listed are the only online versions 
that may be used. 

4 EPA Method 200.5, Revision 4.2. “Determination of Trace Elements in Drinking Water by Axially Viewed Inductively Coupled Plasma-
Atomic Emission Spectrometry.” 2003.  EPA/600/R-06/115. (Available at http://www.epa.gov/nerlcwww/ordmeth.htm.) 

 
(k) Disinfection byproducts 
 

1. Systems required to monitor by this Chapter for disinfection byproducts must utilize the 
approved methods in the following table: 

 
Table 0400-45-01-.14(10)(k)1 

 
Approved Methods for Disinfection Byproduct Compliance Monitoring 

 
Contaminant and methodology 1 EPA method Standard method 2 SM online 9 ASTM method 3 

TTHM     
P&T/GC/ElCD & PID 502.2 4    
P&T/GC/MS 524.2    
LLE/GC/ECD 551.1    
     

HAA5     
LLE (diazomethane)/GC/ECD  6251 B 5 6251 B–94  
SPE (acidic methanol)/GC/ECD 552.1 5    
LLE (acidic methanol)/GC/ECD 552.2, 552.3    
     

Bromate     
Ion chromatography 300.1   D 6581–00 
Ion chromatography & post 
column reaction 

317.0 Rev 2.0 6, 
326.0 6 

   

IC/ICP–MS 321.86,7    
     

Chlorite     
Amperometric titration  4500–ClO2 E8 4500–ClO2 E–00 8  
Spectrophotometry 327.0 Rev 1.1 8    
Ion chromatography 300.0, 300.1, 

317.0 Rev 2.0, 
326.0. 

  D 6581–00 

 
1  

P&T = purge and trap; GC = gas chromatography; ElCD = electrolytic conductivity detector; PID = photoionization detector; MS = mass 
spectrometer; LLE = liquid/liquid extraction; ECD = electron capture detector; SPE = solid phase extraction; IC = ion chromatography; 
ICP–MS = inductively coupled plasma/mass spectrometer.  

2  
19th and 20th editions of Standard Methods for the Examination of Water and Wastewater, 1995 and 1998, respectively, American Public 
Health Association; either of these editions may be used.  

3  
Annual Book of ASTM Standards, 2001 or any year containing the cited version of the method, Vol 11.01.  

4  
If TTHMs are the only analytes being measured in the sample, then a PID is not required.  

5  
The samples must be extracted within 14 days of sample collection.  

6  Ion chromatography & post column reaction or IC/ICP-MS must be used for monitoring of bromate for purposes of demonstrating eligibility 
of reduced monitoring, as prescribed in Rule 1200-05-01-.36(6)(b)3(ii).  

7  Samples must be preserved at the time of sampling with 50 mg ethylenediamine (EDA)/L of sample and must be analyzed within 28 days.  
8  

Amperometric titration or spectrophotometry may be used for routine daily monitoring of chlorite at the entrance to the distribution system, 
as prescribed in Rule 1200-05-01-.36(6)(b)2(i)(I). Ion chromatography must be used for routine monthly monitoring of chlorite and 
additional monitoring of chlorite in the distribution system, as prescribed in Rules 1200-05-01-.36(6)(b)2(i)(II) and (b)2(ii).  

9  
The Standard Methods Online version that is approved is indicated by the last two digits in the method number which is the year of 
approval by the Standard Method Committee. Standard Methods Online are available at http://www.standardmethods.org.  
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(i) Alternative testing methods for the disinfection byproducts given in Table 0400-
45-01-.14(10)(k)1 are given in the following table: 

  
Table 0400-45-01-.14(10)(k)1.(i) 

 
Contaminant Methodology EPA Method ASTM1 SM 21st Edition2 
TTHM P&T/GC/MS 524.33   
HAA5 LLE (diazomethane)/GC/ECD   6251 B 
 Ion Chromatography Electrospray 

Ionization Tandem Mass 
Spectrometry (IC-ESI-MS/MS) 

5574   

Bromate Two-Dimensional Ion 
Chromatography (IC)* 

302.05   

 Ion Chromatography Electrospray 
Ionization Tandem Mass 
Spectrometry (IC-ESI-MS/MS)* 

5574   

 Chemically Supressed Ion 
Chromatography 

 D 6581-08 A  

 Electrolytically Supressed Ion 
Chromatography 

 D 6581-08 B  

Chlorite Chemically Supressed Ion 
Chromatography 

 D 6581-08 A  

 Electrolytically Supressed Ion 
Chromatography 

 D 6581-08 B  

Chlorite – daily 
monitoring as 
prescribed in Rule 
1200-05-01-
.36(6)(b)2.(i)(I) 

Amperometric Titration   4500-ClO2 E 

 
Footnotes 
1 Available from ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959 or http://astm.org.  The methods listed 

are the only alternative versions that may be used. 
2 Standard Methods for the Examination of Water and Wastewater, 21st edition (2005).  Available from American Public Health Association, 

800 I Street, NW, Washington, DC 20001-3710 
3 EPA Method 524.3, Version 1.0. “Measurement of Purgeable Organic Compounds in Water by Capillary Column Gas 

Chromatography/Mass Spectrometry,” June 2009. EPA 815-B-09-009. Available at 
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html.  

4 EPA Method 557. “Determination of Haloacetic Acids, Bromate, and Dalapon in Drinking Water by Ion Chromatography Electrospray 
Ionization Tandem Mass Spectrometry (IC-ESI-MS/MS),” September 2009.  EPA 815-B-09-012. Available at 
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html. 

5 EPA Method 302.0. “Determination of Bromate in Drinking Water using Two-Dimensional Ion Chromatography with Supressed 
Conductivity Detection,” September 2009.  EPA 815-B-09-014. Available at 
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html.  

*Only IC and IC-ESI-MS/MS have an MRL <0.0010 mg/l and may be used for Bromate monitoring listed under 
 

2. Laboratories must achieve quantitative results on the PE sample analyses that are within 
the following acceptance limits: 

 
DBP Acceptance limits 

(percent of true 
value) 

Comments 

TTHM     
Chloroform ±20 Laboratory must meet all 4 individual THM acceptance 

limits in order to successfully pass a PE sample for 
TTHM 

Bromodichloromethane ±20  
Dibromochloromethane ±20  
Bromoform ±20  
     

HAA5     
Monochloroacetic Acid ±40 Laboratory must meet the acceptance limits for all 5 of 

the HAA5 compounds in order to successfully pass a 
PE sample for HAA5 

Dichloroacetic Acid ±40  
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APPENDIX A 
Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

Microbiological 
contaminants: 
Total Coliform Bacteria 

MCL: 
(systems that 
collect ≥ 40 
samples/mon
th) 5% of 
monthly 
samples are 
positive; 
(systems that 
collect <40 
samples/mon
th) 1 positive 
monthly 
sample. 

 MCL: (systems 
that collect ≥ 40 
samples/month) 
5% of monthly 
samples are 
positive; 
(systems that 
collect <40 
samples/month) 
1 positive 
monthly sample. 

0 
40 

Naturally present in the 
environment 

Coliforms are bacteria 
that are naturally present 
in the environment and 
are used as an indicator 
that other, potentially 
harmful, bacteria may  be 
present.  Coliforms were 
found in more samples 
than allowed and this was 
a warning of potential 
problems. 

Fecal coliform and E. coli      0  0 0 Human and animal fecal 
waste    

Fecal coliforms and E. 
coli are bacteria whose 
presence indicates that 
the water may be 
contaminated with human 
or animal wastes. 
Microbes in these wastes 
can cause short-term 
effects, such as diarrhea, 
cramps, nausea, 
headaches, or other 
symptoms.  They may 
pose a special health risk 
for infants, young 
children, some of the 
elderly, and people with 
severely compromised 
immune systems. 

Total organic carbon (ppm) TT  TT N/A Naturally present in the 
environment.              

Total organic carbon 
(TOC) has no health 
effects.  However, total 
organic carbon provides 
a medium for the 
formation of disinfection 
by-products.  These by-
products include 
trihalomethanes (THMs) 
and haloacetic acids 
(HAAs). Drinking water 
containing these by-
products in excess of the 
MCL may lead to adverse 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

health effects, liver or 
kidney problems, or 
nervous system effects, 
and may lead to an 
increased risk of getting 
cancer.  

Fecal Indicators 
(enterococci) 

TT  TT N/A Human and animal fecal 
waste 

Fecal indicators are 
microbes whose 
presence indicates that 
the water may be 
contaminated with human 
or animal wastes. 
Microbes in these wastes 
can cause short-term 
health effects such as 
diarrhea, cramps, 
nausea, headaches, or 
other symptoms. They 
may pose a special 
health risk for infants, 
young children, some of 
the elderly, and people 
with severely 
compromised immune 
systems. 

Turbidity (NTU) TT  TT N/A Soil runoff Turbidity has no health 
effects.  However, 
turbidity can interfere with 
disinfection and provide a 
medium for microbial 
growth. Turbidity may 
indicate the presence of 
disease-causing 
organisms.  These 
organisms include 
bacteria, viruses, and 
parasites that can cause 
symptoms such as 
nausea, cramps, diarrhea 
and associated 
headaches. 

Radioactive contaminants: 
Beta/photon emitters 
(mrem/yr)               
 
 
 
 
 
 

 
4 mrem/yr 
 
 
 
 
 
 
 

   
4 
 
 
 
 
 
 
 

 
0 
 
 
 
 
 
 
 

 
Decay of natural and man-
made deposits.  
 
 
 
 
 
 

 
Certain minerals are 
radioactive and may emit 
forms of radiation  known 
as photons and beta 
radiation.  Some people 
who drink water contaiing  
beta and photon  emitters 
in excess of the MCL 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
Alpha emitters (pCi/l) 
 
 
 
 
 
 
 
 
 
 
Combined radium (pCi/l) 
 
 
 
 
 
 
Uranium (pCi/L) 

 
 
 
15 pCi/I 
 
 
 
 
 
 
 
 
 
 
5 pCi/l 
 
 
 
 
 
 
30 ug/L 

 
 
 
15 
 
 
 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
30 

 
 
 
0 
 
 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
0 

 
 
 
Erosion of natural deposits 
 
 
 
 
 
 
 
 
 
 
Erosion of natural deposits 
 
 
 
 
 
 
Erosion of natural deposits 

over many years may 
have an increased risk of 
getting cancer. 
Certain minerals are 
radioactive and may emit 
a form of radiation known 
as alpha radiation.  Some 
people who drink water 
containing alpha emitters 
in excess of the MCL 
over many years may 
have an increased risk of 
getting cancer. 
 
Some people who drink 
water containing radium 
226 or 228 in excess of 
the MCL over many years 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water con containing 
uranium in excess of the 
MCL over many years 
may have an risk of 
getting cancer and kidney  
toxicity 

Inorganic contaminants: 
Antimony (ppb) 
 
 
 
 
 
 
 
Arsenic (ppb) 
 
 
 
 
 
 
 
 
 
Asbestos (MFL) 
 
 

.006 
 
 
 
 
 
 
 
 
.011 

 
 
 
 
 
 
 
 
 
7 MFL 
 
 

1000 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 

6 
 
 
 
 
 
 
 
 
101 

 
 
 
 
 
 
 
 
 
7 
 
 

6 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
7 
 
 

Discharge from petroleum 
refineries; fire retardants; 
ceramics; electronics; solder. 
 
 
 
 
 
 
Erosion of natural deposits; 
Runoff from orchards; Runoff 
from glass and electronic 
production wastes. 
 
 
 
 
 
 
Decay of asbestos cement 
water  mains;  Erosion of 
natural deposits 

Some people who drink 
water containing 
antimony well in excess 
of the MCL over many 
years could experience 
increases in blood 
cholesterol and 
decreases in blood sugar. 
 
Some people who drink 
water containing arsenic 
in excess of the MCL 
over many years could 
experience skin damage 
or problems with their 
circulatory system, and 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing 
asbestos in excess of the 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
Barium (ppm) 
 
 
 
 
 
 
Beryllium (ppb) 
 
 
 
 
 
 
Cadmium (ppb) 
 
 
 
 
 
 
Chromium (ppb) 
 
 
 
 
 
 
Copper (ppm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
2 
 
 
 
 
 
 
.004 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
.1 
 
 
 
 
 
 
AL=1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
2 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
2 
 
 
 
 
 
 
4 
 
 
 
 
 
 
5 
 
 
 
 
 
 
100 
 
 
 
 
 
 
AL=1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
5 
 
 
 
 
 
 
100 
 
 
 
 
 
 
1.3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Discharge of drilling wastes; 
Discharge from metal 
refineries; Erosion from 
natural deposits 
 
 
 
Discharge from metal 
refineries and coal burning 
factories; Discharge from 
electrical, aerospace and 
defense industries. 
 
 
Corrosion of galvanized pipes; 
Erosion of natural deposits; 
Discharge from metal 
refineries; Runoff from waste 
batteries and paints. 
 
 
Discharge from steel and pulp 
mills; Erosion of natural 
deposits 
 
 
 
 
Corrosion of household 
plumbing systems; Erosion of 
natural de posits; Leaching 
from wood preservatives 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MCL over many years 
may have an increased 
risk of developing benign 
intestinal polyps. 
Some people who drink 
water containing barium 
in excess of the MCL 
over many years could 
experience an increase in 
their blood pressure. 
 
Some people who drink 
water containing 
beryllium well in excess 
of the MCL over many 
years could develop 
intestinal lesions. 
 
Some people who drink 
water containing 
cadmium in excess of the 
MCL over many years 
could experience kidney 
damage. 
 
Some people who use 
water containing 
chromium well in excess 
of the MCL over many 
years could experience 
allergic dermatitis. 
 
Copper is an essential 
nutrient, but some people 
who drink water 
containing copper in 
excess of the action level 
over a relatively short 
amount of time could 
experience 
gastrointestinal distress.  
Some people who drink 
water containing copper 
in excess of the action 
level over many years 
could suffer liver or 
kidney damage. People 
with Wilson’s Disease 
should consult their 
personal doctor. 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
Cyanide (ppb) 
 
 
 
 
 
 
 
Fluoride (ppm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lead (ppb) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mercury [inorganic] (ppb) 
 
 
 
 

 
.2 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AL=.015 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
.002 
 
 
 
 

 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 

 
200 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
AL=15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 

 
200 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 

 
Discharge from steel/metal 
factories; Discharge from 
plastic and fertilizer factories. 
 
 
 
 
 
Erosion of natural deposits; 
Water additive which 
promotes strong teeth; 
Discharge from fertilizer and 
aluminum factories. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Corrosion of household 
plumbing systems; Erosion of 
natural deposits. 
 
 
 
 
 
 
 
 
 
 
 
 
Erosion of natural deposits; 
Discharge from refineries and 
factories; Runoff from landfills; 
Run off from cropland. 
 

 
Some people who drink 
water containing cyanide 
well in excess of the MCL 
over many years could 
experience nerve 
damage or problems with 
their thyroid. 
 
Some people who drink 
water containing fluoride 
in excess of the MCL 
over many years could 
get bone disease, 
including pain and 
tenderness of the bones.  
Fluoride in drinking water 
at half the MCL or more 
may cause mottling of 
children’s teeth, usually in 
children less than nine 
years old.  Mottling, also 
known as dental 
fluorosis, may include 
brown staining and/or 
pitting of the teeth, and 
occurs only in developing 
teeth before they erupt 
from the gums. 
 
Infants and children who 
drink water containing 
lead in excess of the 
action level could 
experience delays in their 
physical or mental 
development.  Children 
could show slight deficits 
in attention span and 
learning abilities.  Adults 
who drink this water over 
many years could 
develop kidney problems 
or high blood pressure. 
 
Some people who drink 
water containing 
inorganic mercury well in 
excess of the MCL over 
many years could 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
Nitrate (ppm) 
 
 
 
 
 
 
 
 
 
 
 
Nitrite (ppm) 
 
 
 
 
 
 
 
 
 
Selenium (ppb) 
 
 
 
 
 
 
 
 
 
 
 
Thallium (ppb) 

 
 
 
10 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
.05 
 
 
 
 
 
 
 
 
 
 
 
.002 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
1000 

 
 
 
10 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
50 
 
 
 
 
 
 
 
 
 
 
 
2 

 
 
 
10 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
 
 
50 
 
 
 
 
 
 
 
 
 
 
 
0.5 

 
 
 
Runoff from fertilizer use; 
Leaching from septic tanks; 
sewage; Erosion of natural 
deposits 
 
 
 
 
 
 
 
 
Runoff from fertilizer use; 
Leaching from septic tanks; 
sewage; Erosion of natural 
deposits 
 
 
 
 
 
 
Discharge from petroleum and 
metal refineries; Erosion of 
natural deposits; Discharge 
from mines.- 
 
 
 
 
 
 
 
 
Leaching from ore-processing 
sites; Discharge from 
electronics Glass, and drug 
factories. 

experience kidney 
damage. 
 
Infants below the age of 
six months who drink 
water containing nitrate in 
excess of the MCL could 
become seriously ill and, 
if un treated, may die.  
Symptoms include 
shortness of breath and 
blue baby syndrome. 
 
 
 
Infants below the age of 
six months who drink 
water containing nitrite in 
excess of the MCL could 
become seriously ill and, 
if un treated, may die.  
Symptoms include 
shortness of breath and 
blue baby syndrome. 
 
Selenium is an essential 
nutrient. However, some 
people who drink water 
containing selenium in 
excess of the MCL over 
many years could 
experience hair or 
fingernail losses, 
numbness in fingers or 
toes, or problems with 
their circulation. 
 
Some people who drink 
water containing thallium 
in excess of the MCL 
over many years could 
experience hair loss, 
changes in their blood, or 
problems with their 
kidneys, intestines, or 
liver. 

Synthetic organic 
contaminants including 
pesticides and herbicides: 
2,4-D (ppb) 

.07 
 
 
 

1000 
 
 
 

70 
 
 
 

70 
 
 
 

Runoff from herbicide used on 
row crops. 
 
 

Some people who drink 
water containing the 
weed killer 2,4-D well in 
excess of the MCL over 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
2,4,5-TP [Silvex](ppb) 
 
 
 
 
 
 
Acrylamide 
 
 
 
 
 
 
 
 
 
Alachlor (ppb) 
 
 
 
 
 
 
 
 
 
 
Atrazine (ppb) 
 
 
 
 
 
 
 
 
Benzo(a)pyrene (ppt) 
[PAH] 
 
 
 
 
 
 

 
 
 
 
 
.05 
 
 
 
 
 
 
TT 
 
 
 
 
 
 
 
 
 
.002 
 
 
 
 
 
 
 
 
 
 
.003 
 
 
 
 
 
 
 
 
.0002 
 
 
 
 
 
 
 

 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1,000,000 
 
 
 
 
 
 
 

 
 
 
 
 
50 
 
 
 
 
 
 
TT 
 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
 

 
 
 
 
 
50 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
 
3 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 

 
 
 
 
 
Residue of banned herbicide. 
 
 
 
 
 
 
Added to water during 
sewage/ wastewater 
treatment. 
 
 
 
 
 
 
 
Runoff from herbicide used on 
row crops. 
 
 
 
 
 
 
 
 
 
Runoff from herbicide used on 
row crops. 
 
 
 
 
 
 
 
Leaching from linings of water 
storage tanks and distribution 
lines. 
 
 
 
 
 

many years could 
experience problems with 
their kidneys, liver, or 
adrenal glands. 
 
Some people who drink 
water containing silvex in 
excess of the MCL over 
many years could 
experience liver 
problems. 
 
Some people who drink 
water containing high 
levels of acrylamide over 
a long period of time 
could have problems with 
their nervous system or 
blood, and may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing alachlor 
in excess of the MCL 
over many years could 
have problems with their 
eyes, liver, kidneys, or 
spleen, or experience 
anemia, and may have 
an increased risk of 
getting cancer. 
 
Some people who drink 
water containing atrazine 
well in excess of the MCL 
over many years could 
experience problems  
with their cardiovascular 
system or reproductive 
difficulties. 
 
Some people who drink 
water containing 
benzo(a)pyrene in excess 
of the MCL over many 
years may experience 
reproductive difficulties 
and may have an 
increased risk of getting 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
Carbofuran (ppb) 
 
 
 
 
 
 
 
 
Chlordane (ppb) 
 
 
 
 
 
 
 
 
 
Dalapon (ppb) 
 
 
 
 
 
 
Di(2-ethylhexyl) adipate 
(ppb) 
 
 
 
 
 
 
 
Di(2-ethylhexyl) phthalate 
(ppb) 
 
 
 
 
 
 
 
 
 
 
Dibromochloropropane 

 
 
.04 
 
 
 
 
 
 
 
 
.002 
 
 
 
 
 
 
 
 
 
.2 
 
 
 
 
 
 
.4 
 
 
 
 
 
 
 
 
.006 
 
 
 
 
 
 
 
 
 
 
 
.0002 

 
 
1000 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
1,000,000 

 
 
40 
 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
400 
 
 
 
 
 
 
 
 
6 
 
 
 
 
 
 
 
 
 
 
 
200 

 
 
40 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
400 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
 
 
0 

 
 
Leaching of soil fumigant used 
on rice and alfalfa. 
 
 
 
 
 
 
 
Residue of banned termiticide. 
 
 
 
 
 
 
 
 
 
Runoff from herbicide used on 
rights of way. 
 
 
 
 
 
Discharge from chemical 
factories. 
 
 
 
 
 
 
 
Discharge from rubber and 
chemical factories. 
 
 
 
 
 
 
 
 
 
 
Runoff/leaching from soil 

cancer. 
 
Some people who drink 
water containing 
carbofuran in excess of 
the MCL over many years 
could experience 
problems with their blood, 
or nervous or 
reproductive systems. 
 
Some people who drink 
water containing 
chlordane in excess of 
the MCL over many years 
could experience 
problems with their liver 
or nervous system, and 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing dalapon 
well in excess of the MCL 
over many years could 
experience minor kidney 
changes. 
 
Some people who drink 
water containing di(2-
ethylhexyl) adipate well in 
excess of the MCL over 
many years could 
experience general toxic 
effects or reproductive 
difficulties. 
 
Some people who drink 
water containing di(2-
ethylhexyl) phthalate in 
excess of the MCL over 
many years may have 
problems with their liver, 
or experience 
reproductive difficulties, 
and may have an 
increased risk of getting 
cancer. 
 
Some people who drink 



 

SS-7037 (October 2009)  RDA 1693 
214

Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

(ppt) 
 
 
 
 
 
 
 
 
Dinoseb (ppb) 
 
 
 
 
 
 
Diquat (ppb) 
 
 
 
 
 
Dioxin [2,3,7,8-TCDD] 
(ppq) 
 
 
 
 
 
 
 
Endothall (ppb) 
 
 
 
 
 
 
 
Endrin (ppb) 
 
 
 
 
 
 
Epichlorohydrin 
 
 
 

 
 
 
 
 
 
 
 
 
.007 
 
 
 
 
 
 
.02 
 
 
 
 
 
.00000003 
 
 
 
 
 
 
 
 
.1 
 
 
 
 
 
 
 
.002 
 
 
 
 
 
 
TT 
 
 
 

 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
1,000,000,000 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
7 
 
 
 
 
 
 
20 
 
 
 
 
 
30 
 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
TT 
 
 
 

 
 
 
 
 
 
 
 
 
7 
 
 
 
 
 
 
20 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
0 
 
 
 

fumigant used on soybeans, 
cotton, pineapples, and 
orchards 
 
 
 
 
 
 
Runoff from herbicide used on 
soy- beans and vegetables. 
 
 
 
 
 
Runoff from herbicide use. 
 
 
 
 
 
Emissions from waste 
incineration and other 
combustion; Discharge from 
chemical factories. 
 
 
 
 
 
Runoff from herbicide use. 
 
 
 
 
 
 
 
Residue of banned insecticide. 
 
 
 
 
 
 
Discharge from industrial 
chemical factories; An impurity 
of some  water treatment 
chemicals. 

water containing DBCP in 
excess of the MCL over 
many years could 
experience reproductive 
problems and may have 
an increased risk of 
getting cancer. 
 
 
Some people who drink 
water containing dinoseb 
well in excess of the MCL 
over many years could 
experience reproductive 
difficulties. 
 
Some people who drink 
water containing diquat in 
excess of the MCL over 
many years could get 
cataracts. 
 
Some people who drink 
water containing dioxin in 
excess of the MCL over 
many years could 
experience reproductive 
difficulties and may have 
an increased risk of 
getting cancer. 
 
Some people who drink 
water containing 
endothall in excess of the 
MCL over many years 
could experience 
problems with their 
stomach or intestines. 
 
Some people who drink 
water containing endrin in 
excess of the MCL over 
many years could 
experience liver 
problems. 
 
Some people who drink 
water containing high 
levels of epichlorohydrin 
over a long period of time 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
Ethylene dibromide (ppt) 
 
 
 
 
 
 
 
 
 
 
Glyphospate (ppb) 
 
 
 
 
 
 
 
 
Heptachlor (ppt) 
 
 
 
 
 
 
 
 
Heptachlor Epoxide (ppt) 
 
 
 
 
 
 
 
 
 
Hexachlorobenzene (ppb) 
 
 
 
 
 

 
 
 
 
 
.00005 
 
 
 
 
 
 
 
 
 
 
.7 
 
 
 
 
 
 
 
 
.0004 
 
 
 
 
 
 
 
 
.0002 
 
 
 
 
 
 
 
 
 
.001 
 
 
 
 
 

 
 
 
 
 
1,000,000 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1,000,000 
 
 
 
 
 
 
 
 
1,000,000 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 

 
 
 
 
 
50 
 
 
 
 
 
 
 
 
 
 
700 
 
 
 
 
 
 
 
 
400 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 

 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
 
700 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 

 
 
 
 
 
Discharge from petroleum 
refineries 
 
 
 
 
 
 
 
 
 
Runoff from herbicide use. 
 
 
 
 
 
 
 
 
Residue of banned pesticide. 
 
 
 
 
 
 
 
 
Breakdown of heptachlor. 
 
 
 
 
 
 
 
 
 
Discharge from metal 
refineries and agricultural 
chemical factories. 
 
 
 

could experience 
stomach problems, and 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing ethylene 
dibromide in excess of 
the MCL over many years  
could experience 
problems with their liver, 
stomach, reproductive 
system, or kidneys, and - 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing 
glyphosate in excess of 
the MCL over many years 
could experience 
problems with their 
kidneys or reproductive 
difficulties 
 
Some people who drink 
water containing 
heptachlor in excess of 
the MCL over many years 
could experience liver 
damage and may have 
an increased risk of 
getting cancer. 
 
Some people who drink 
water containing 
heptachlor epoxide in 
excess of the MCL over 
many years could 
experience liver damage, 
and may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing 
hexachloronbenzene in 
excess of the MCL over 
many years could 
experience problems with 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
 
Hexachlorcyclopentadiene 
(ppb) 
 
 
 
 
 
 
 
Lindane (ppt) 
 
 
 
 
 
 
Methoxychlor (ppb) 
 
 
 
 
 
 
Oxamyl [Vydate] (ppb) 
 
 
 
 
 
 
PCBs  [Polychlorinated 
Biphenyls] (ppt) 
 
 
 
 
 
 
 
 
 
 
 
Pentachlorophenol (ppb) 

 
 
 
 
 
 
.05 
 
 
 
 
 
 
 
 
.0002 
 
 
 
 
 
 
.04 
 
 
 
 
 
 
.2 
 
 
 
 
 
 
.0005 
 
 
 
 
 
 
 
 
 
 
 
 
.001 

 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1,000,000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1,000,000 
 
 
 
 
 
 
 
 
 
 
 
 
1000 

 
 
 
 
 
 
50 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
40 
 
 
 
 
 
 
200 
 
 
 
 
 
 
500 
 
 
 
 
 
 
 
 
 
 
 
 
1 

 
 
 
 
 
 
50 
 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
40 
 
 
 
 
 
 
200 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
 
 
 
0 

 
 
 
 
 
 
Discharge from chemical 
factories. 
 
 
 
 
 
 
 
Runoff/leaching from 
insecticide used on cattle, 
lumber, gardens. 
 
 
 
 
Runoff/leaching from 
insecticide used on fruits, 
vegetables, alfalfa, livestock. 
 
 
 
 
Runoff/leaching from 
insecticide used on apples, 
potatoes, and tomatoes. 
 
 
 
 
Runoff from landfills; 
Discharge of waste chemicals. 
 
 
 
 
 
 
 
 
 
 
 
Discharge from wood 

their liver or kidneys, or 
adverse reproductive 
effects, and may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing 
hexachlorocyclopentadie
ne well in excess of the 
MCL over many years 
could experience 
problems with their 
kidneys or stomach. 
 
Some people who drink 
water containing lindane 
in excess of the MCL 
over many years could 
experience problems with 
their kidneys or liver. 
 
Some people who drink 
water containing 
methoxychlor in excess 
of the MCL over many 
years could experience 
reproductive difficulties. 
 
Some people who drink 
water containing oxamyl 
in excess of the MCL 
over many years could 
experience slight nervous 
system effects. 
 
Some people who drink 
water containing PCBs in 
excess of the MCL over 
many years could 
experience changes in 
their skin, problems with 
their thymus gland, 
immune deficiencies, or 
reproductive or nervous 
system difficulties, and 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
 
 
 
 
Picloram (ppb) 
 
 
 
 
 
 
Simazine (ppb) 
 
 
 
 
 
 
Toxaphene (ppb) 

 
 
 
 
 
 
 
 
 
.5 
 
 
 
 
 
 
.004 
 
 
 
 
 
 
.003 

 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 

 
 
 
 
 
 
 
 
 
500 
 
 
 
 
 
 
4 
 
 
 
 
 
 
3 

 
 
 
 
 
 
 
 
 
500 
 
 
 
 
 
 
4 
 
 
 
 
 
 
0 

preserving factories. 
 
 
 
 
 
 
 
 
Herbicide runoff. 
 
 
 
 
 
 
Herbicide runoff. 
 
 
 
 
 
 
Runoff/leaching from 
insecticide used on cotton and 
cattle. 

water containing 
pentachlorophenol in 
excess of the MCL over 
many years could 
experience problems with 
their liver or kidneys, and 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing picloram 
in excess of the MCL 
over many years could 
experience problems with 
their liver. 
 
Some people who drink 
water containing 
simazine in excess of the 
MCL over many years 
could experience 
problems with their blood. 
 
Some people who drink 
water containing 
toxaphene in excess of 
the MCL over many years 
could have problems with 
their kidneys, liver, or 
thyroid, and may have an 
increased risk of getting 
cancer. 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

Volatile organic 
 contaminants: 
Benzene (ppb) 
 
 
 
 
 
 
 
Bromate (ppb) 
 
 
 
 
 
 
Carbon tetrachloride (ppb) 
 
 
 
 
 
 
 
 
 
Chloramines (ppm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chlorine (ppm) 
 
 
 
 
 
 
 
 

.005 
 
 
 
 
 
 
 
 
 
.010 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
 
 
 
MRDL=4 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDL=4 
 
 
 
 
 
 
 
 

1000 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 
 
 
 
 
 
 
 
 
 
10 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
 
 
MRDL=4 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDL=4 
 
 
 
 
 
 
 
 

0 
 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
MRDLG=4 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDLG=4 
 
 
 
 
 
 
 
 

Discharge from factories; 
Leaching from gas storage 
tanks and landfills. 
 
 
 
 
 
 
 
By-product of drinking water 
chlorination. 
 
 
 
 
 
Discharge from chemical 
plants and other industrial 
activities. 
 
 
 
 
 
 
 
Water additive used to control 
microbes. 
 
 
 
 
 
 
 
 
 
 
 
 
Water additive used to control 
microbes. 
 
 
 
 
 
 
 

Some people who drink 
water containing benzene 
in excess of the MCL 
over many years could 
experience anemia or a 
decrease in blood 
platelets, and may have 
an increased risk of 
getting cancer. 
 
Some people who drink 
water containing bromate 
in excess of the MCL 
over many years may 
have an increased risk of 
getting cancer. 
 
Some people who drink 
water containing carbon 
tetrachloride in excess of 
the MCL over many years 
could experience 
problems with their liver 
and may have an 
increased risk of getting 
cancer. 
 
Some people who use 
water containing 
chloramines well in 
excess of the MRDL 
could experience irritating 
effects to their eyes and 
nose.  Some people 
chloramines who drink 
water containing well in 
excess of the MRDL 
could experience 
stomach discomfort or 
anemia. 
 
Some people who use 
water con taining chlorine 
well in excess of the 
MRDL could experience 
irr tating effects to their 
eyes and nose.  Some 
people who drink water 
containing chlorine well in 
excess of the MRDL 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
Chlorite (ppm) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chloride dioxide (ppb) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chlorobenzene (ppb) 
 
 
 
 
 
 
 
o-Dichlorobenzene (ppb) 
 
 
 
 
 
 
 
 
p-Dichlorobenzene (ppb) 
 

 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDL=.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
.1 
 
 
 
 
 
 
 
.6 
 
 
 
 
 
 
 
 
.075 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1000 
 

 
 
 
1 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDL=800 
 
 
 
 
 
 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
600 
 
 
 
 
 
 
 
 
75 
 

 
 
 
0.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
MRDLG=  
800. 
 
 
 
 
 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
600 
 
 
 
 
 
 
 
 
75 
 

 
 
 
By-product of drinking water 
chlorination. 
 
 
 
 
 
 
 
 
 
 
 
 
Water additive used to control 
microbes. 
 
 
 
 
 
 
 
 
 
 
 
 
Discharge from chemical and 
agri cultural chemical 
factories. 
 
 
 
 
 
Discharge from industrial 
chemical factories. 
 
 
 
 
 
 
 
Discharge from industrial 
chemical factories. 

could experience 
stomach discomfort. 
 
Some infants and young 
children who drink water 
containing chlorite in 
excess of the MCL could 
experience nervous 
system effects.  Similar 
effects may occur in 
fetuses of pregnant 
women who drink water 
containing chlorite in 
excess of the MCL.  
Some people may 
experience anemia. 
 
Some infants and young 
children who drink water 
containing chlorine 
dioxide in excess of the 
MRDL could experience 
nervous system effects.  
Similar effects may occur 
in fetuses of pregnant 
women who drink water 
containing chlorine 
dioxide in excess of the 
MRDL.  Some people 
may experience anemia. 
 
Some people who drink 
water con taining 
chlorobenzene in excess 
of the MCL over many 
years could experience 
problems with their liver 
or kidneys. 
 
Some people who drink 
water containing o-
dichlorobenzene well in 
excess of the MCL over 
many years could 
experience problems with 
their liver, kidneys, or 
circulatory systems. 
 
Some people who drink 
water containing p-
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
 
 
 
1,2-Dichloroethane (ppb) 
 
 
 
 
 
 
 
1,1-Dichloroethylene  
(ppb) 
 
 
 
 
 
 
cis-1,2-Dichloroethylene 
 (ppb) 
 
 
 
 
 
 
trans-1,2-Dichloroethylene 
 (ppb) 
 
 
 
 
 
 
Dichloromethane (ppb) 
 
 
 
 
 
 
 
 
Ethylbenzene (ppb) 

 
 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
 
.007 
 
 
 
 
 
 
 
.07 
 
 
 
 
 
 
 
.1 
 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
 
 
.7 

 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
1000 

 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
7 
 
 
 
 
 
 
 
70 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
 
700 

 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
7 
 
 
 
 
 
 
 
70 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
700 

 
 
 
 
 
 
 
 
Discharge from industrial 
chemical factories. 
 
 
 
 
 
 
Discharge from industrial 
chemical factories. 
 
 
 
 
 
 
Discharge from industrial 
chemical factories. 
 
 
 
 
 
 
Discharge from industrial 
chemical factories. 
 
 
 
 
 
 
Discharge from 
pharmaceutical and chemical 
factories. 
 
 
 
 
 
 
Discharge from petroleum 

dichlorobenzene in 
excess of the MCL over 
many years could 
experience anemia, 
damage to their liver, 
kidneys or spleen, or 
changes in their blood. 
 
Some people who drink 
water containing 1,2-
dichloroethane in excess 
of the MCL over many 
years may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing 1,1-
dichloroethylene in 
excess of the MCL over 
many years could 
experience problems with 
their liver. 
 
Some people who drink 
water containing cis-1,2-
dichloroethylene in 
excess of the MCL over 
many years could 
experience problems with 
their liver. 
 
Some people who drink 
water containing trans-
1,2-dichloroethylene well 
in excess of the MCL 
over many years could 
experience problems with 
their livers. 
 
Some people who drink 
water containing 
dichloromethane in 
excess of the MCL over 
many years could have 
liver problems and may 
have an increased risk of 
getting cancer. 
 
Some people who drink 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

 
 
 
 
 
 
 
Haloacetic Acids (HAA)  
(ppb) 
 
 
 
 
 
 
Styrene (ppb) 
 
 
 
 
 
 
 
Tetrachloroethylene (ppb) 
 
 
 
 
 
 
 
 
 
1,2,4-Trichlorobenzene 
 (ppb) 
 
 
 
 
 
 
1,1,1-Trichlorethane (ppb) 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
.060 
 
 
 
 
 
 
 
.1 
 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
 
 
 
.07 
 
 
 
 
 
 
 
.2 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
60 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
 
 
70 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
N/A 
 
 
 
 
 
 
 
100 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
70 
 
 
 
 
 
 
 
200 
 
 
 
 
 
 
 
 

refineries. 
 
 
 
 
 
 
By-product of drinking water 
disinfection. 
 
 
 
 
 
 
Discharge from rubber and 
plastic factories; Leaching 
from landfills. 
 
 
 
 
 
Discharge from factories and 
dry cleaners. 
 
 
 
 
 
 
 
 
Discharge from textile-
finishing factories. 
 
 
 
 
 
 
Discharge from metal 
degreasing sites and other 
factories. 
 
 
 
 
 
 

water containing 
ethylbenzene well in 
excess of the MCL over 
many could experience 
problems with their liver 
or kidneys. 
 
Some people who drink 
water containing 
haloacetic acids in 
excess of the MCL over 
many years may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing styrene 
well in excess of the MCL 
over many years could 
have problems with their 
liver, kidneys, or 
circulatory system. 
 
Some people who drink 
water containing 
tetrachloroethylene in 
excess of the MCL over 
many years could have 
problems  with their liver, 
and may have an  
increased risk of getting 
cancer. 
 
Some people who drink 
water containing 1,2,4-
trichlorobenzene well in 
excess of the MCL over 
many years could 
experience changes in 
their adrenal glands. 
 
Some people who drink 
water containing 1,1,1-
trichloroethane well in 
excess of the MCL over 
many years could have 
problems with their liver, 
nervous system, or 
circulatory system. 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

1,1,2-Trichloroethane  
(ppb) 
 
 
 
 
 
 
 
Trichloroethylene (ppb) 
 
 
 
 
 
 
 
 
 
TTHMs [Total  
trihalomethanes] 
(ppb) 
 
 
 
 
 
 
 
 
 
Toluene (ppm) 
 
 
 
 
 
 
 
Vinyl Chloride (ppb) 
 
 
 
 
 
 
Xylenes (ppm) 

.005 
 
 
 
 
 
 
 
 
.005 
 
 
 
 
 
 
 
 
 
0.10/0.080 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
.002 
 
 
 
 
 
 
10 

1000 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1000 
 
 
 
 
 

5 
 
 
 
 
 
 
 
 
5 
 
 
 
 
 
 
 
 
 
100/80 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
2 
 
 
 
 
 
 
10 

3 
 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
 
 
 
N/A 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
 
 
 
 
 
0 
 
 
 
 
 
 
10 

Discharge from industrial and 
chemical factories 
 
 
 
 
 
 
 
Discharge from metal 
degreasing sites and other 
factories. 
 
 
 
 
 
 
 
By-product of drinking water 
chlorination. 
 
 
 
 
 
 
 
 
 
 
Discharge from petroleum 
factories. 
 
 
 
 
 
 
Leaching from PVC piping; 
Discharge from plastics 
factories. 
 
 
 
 
Discharge from petroleum 
factories.  Discharge from 
chemical factories. 

Some people who drink 
water containing 1,1,2-
trichloroethane well in 
excess of the MCL over 
many years could have 
problems with their liver, 
kidneys or immune 
system. 
 
Some people who drink 
water containing 
trichloroethylene in 
excess of the MCL over 
many years could 
experience problems with 
their liver and may have 
an increased risk of 
getting cancer. 
 
Some people who drink 
water containing 
trihalomethanes in 
excess of the MCL over 
many years may 
experience problems with 
their liver, kidneys, or 
central nervous systems, 
and may have an 
increased risk of getting 
cancer. 
 
Some people who drink 
water containing toluene 
well in excess of the MCL 
over many years could 
have problems with their 
nervous system, kidneys, 
or liver. 
 
Some people who drink 
water containing vinyl 
chloride in excess of the 
MCL over many years 
may have an increased 
risk of getting cancer. 
 
Some people who drink 
water containing xylenes 
in excess of the MCL 
over many years could 
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Contaminant  
(units) 

Traditional 
MCL 
 in mg/L 

To convert for 
CCR, multiply 
by units 

MCL in CCR MCLG Major sources in drinking 
water 

Health effects language 

experience damage to 
their nervous system. 

Footnote: 
1 These arsenic values are effective January 23, 2006.  Until then, the MCL is 0.05 mg/L and there is no MCLG. 
Key: 
AL = Action Level 
MCL = Maximum Contaminant Level 
MCLG = Maximum Contaminant Level Goal 
MFL = million fibers per liter 
MRDL = Maximum Residual Disinfectant Level 
MRDLG = Maximum Residual Disinfectant Level Goal 
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mrem/year = millirems per year (a measure of radiation absorbed by the body) 
N/A = Not applicable 
NTU = Nephelometric Turbidity Unit (a measure of water clarity) 
pCi/l = picocuries per liter (a measure of radioactivity 
ppm = parts per million, or milligrans per liter (mg/l) 
ppb = parts per billion, or micrograms per liter (μg/l) 
ppt = parts per trillion, or nanograms per liter 
ppq = parts per quadrillion, or picograms per liter 
TT = Treatment Technique 
 
Authority:  T.C.A. §§ 68-221-701 et seq. and 4-5-201 et seq. 
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0400-45-01-.36 Disinfectant Residuals, Disinfection Byproducts, and Disinfection Byproduct Precursors. 
 
(1) The requirements of this rule constitute national primary drinking water regulations.   
 

General Requirements. 
 

(a) The regulations in this rule establish criteria under which community water systems (CWSs) and 
non-transient, non-community water systems (NTNCWSs) which add a chemical disinfectant to 
the water in any part of the drinking water treatment process or which provide water that contains 
a chemical disinfectant, must modify their practices to meet MCLs and MRDLs in Rule 0400-45-
01-.06 and must meet the treatment technique requirements for disinfection byproduct precursors 
in this rule. 

 
(b) The regulations in this rule establish criteria under which transient NCWSs that use chlorine 

dioxide as a disinfectant or oxidant must modify their practices to meet the MRDL for chlorine 
dioxide in Rule 0400-45-01-.06. 

 
(c) EPA has established MCLs for TTHM and HAA5 and treatment technique requirements for 

disinfection byproduct precursors to limit the levels of known and unknown disinfection 
byproducts which may have adverse health effects. These disinfection byproducts may include 
chloroform; bromodichloromethane; dibromochloromethane; bromoform; dichloroacetic acid; and 
trichloroacetic acid. 

 
(2) Compliance dates. 
 

(a) CWSs and NTNCWSs. Unless otherwise noted, systems must comply with the requirements of 
this rule as follows:  Subpart H systems serving 10,000 or more persons must comply with this 
rule beginning January 1, 2002. Subpart H systems serving fewer than 10,000 persons and 
systems using only ground water not under the direct influence of surface water must comply with 
this rule beginning January 1, 2004. 

 
(b) Transient NCWSs. Subpart H systems serving 10,000 or more persons and using chlorine 

dioxide as a disinfectant or oxidant must comply with the requirements for chlorine dioxide and 
chlorite in this rule beginning January 1, 2002.  Subpart H systems serving fewer than 10,000 
persons and using chlorine dioxide as a disinfectant or oxidant and systems using only ground 
water not under the direct influence of surface water and using chlorine dioxide as a disinfectant 
or oxidant must comply with the requirements for chlorine dioxide and chlorite beginning January 
1, 2004. 

 
(3) Each CWS and NTNCWS regulated under subparagraph (1)(a) of this rule must be operated by qualified 

personnel who meet the requirements specified by the Department. 
 
(4) Control of disinfectant residuals.  Notwithstanding the MRDLs in Rule 0400-45-01-.06, systems may 

increase residual disinfectant levels of chlorine and chloramines (but not chlorine dioxide) in the 
distribution system to a level and for a time necessary to protect public health, to address specific 
microbiological contamination problems caused by circumstances such as, but not limited to, distribution 
line breaks, storm run-off events, source water contamination events, or cross-connection events. 

 
(5) Reserved 
 
(6) Monitoring  Requirements 
 

(a) General requirements. 
 

1. Systems must take all samples during normal operating conditions. 
 
2. Systems after obtaining Department approval may consider multiple wells drawing water 

from a single aquifer as one treatment plant for determining the minimum number of 
TTHM and HAA5 samples required. 
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3. Failure to monitor in accordance with the monitoring plan required by this rule is a 
monitoring violation. 

 
4. Failure to monitor will be treated as a violation for the entire period covered by the annual 

average where compliance is based on a running annual average of monthly or quarterly 
samples or averages and the system’s failure to monitor makes it impossible to 
determine compliance with MCLs or MRDLs. 

 
5. Systems may use only data collected under the provisions of this rule to qualify for 

reduced monitoring. 
 

(b) Monitoring requirements for disinfection byproducts. 
 

1. TTHMs and HAA5. 
 

(i) Routine monitoring. Systems must monitor at the frequency indicated in the 
following table: 
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Routine Monitoring Frequency for TTHM and HAA5 

 
Type of System Minimum Monitoring Frequency Sample location in the 

distribution system 
Subpart H system serving at
least 10,000 persons 

Four water samples per quarter
per treatment plant 

At least 25 percent of all
samples collected each quarter
at locations representing
maximum residence time.
Remaining samples taken at
locations representative of at
least average residence time in
the distribution system and
representing the entire
distribution system, taking into
account number of persons
served, different sources of
water and different treatment
methods.

1 

Subpart H systems serving 500
to 9,999 persons. 

 One water sample per quarter
per treatment plant 

Locations representing the
maximum residence time.

1 

Subpart H systems serving fewer
than 500 persons. 

One sample per year per
treatment plant during month of
warmest water temperature 

Locations representing
maximum residence time.

1
  If the

sample (or average of annual
samples, if more than one
sample is taken) exceeds MCL,
the system must increase
monitoring to one sample per
quarter, taken at a point
reflecting the maximum
residence time in the distribution
system, until system meets
reduced monitoring criteria in
subpart (iv) of this part for
reduced monitoring..  

System using only ground water
not under direct influence of
surface water using chemical
disinfectant and serving at least
10,000 persons 

One water sample per quarter
per treatment plant.

2 
Locations representing
maximum residence time.

1 

Systems using only ground
water not under the direct
influence of surface water using
a chemical disinfectant and
serving fewer than 10,000
persons 

One sample per year per
treatment plant

2
 during month of

the warmest water temperature. 

Locations representing
maximum residence time.

1
 If the

sample (or average of annual
samples, if more than one
sample is taken) exceeds the
MCL, the system must increase
monitoring to one sample per
treatment plant per quarter,
taken at a point reflecting the
maximum residence time in the
distribution system, until system
meets criteria for reduced
monitoring described in subpart
(iv) of this part for reduced
monitoring. 

 
 

1
If a system elects to sample more frequently than the minimum required, at least 25 percent of all samples collected each 

quarter (including those taken in excess of the required frequency) must be taken at locations that represent the maximum 
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residence time of the water in the distribution system. The remaining samples must be taken at locations representative of at 
least average residence time in the distribution system. 
2
Multiple wells drawing water from a single aquifer may be considered one treatment plant for determining the minimum number 

of samples required, with Department approval in accordance with criteria approved by the Department. 
 

(ii) Systems may reduce monitoring, except as otherwise provided, in accordance 
with the following table: 

  
Reduced Monitoring Frequency for TTHM and HAA5 

 
If you are a ... You may reduce monitoring if you

have monitored at least one year and
your ... 

To this level 

Subpart H systems serving at least
10,000 persons which has a source
water annual average TOC level
before any treatment,  4.0mg/L. 

TTHM annual average 0.040 mg/L
and HAA5 annual average 0.030
mg/L. 

One sample per treatment plant per
quarter at distribution system location
reflecting maximum residence time. 

 Subpart H system serving from 500
to 9,999 persons which has a source
water annual average TOC level
before any treatment.  4.0 mg/L. 

TTHM annual average  0.040 mg/L
and HAA5 annual average  0.030
mg/L. 

One sample per treatment plant per
year at distribution system location
reflecting maximum residence time
during month of warmest water
temperature.   

Subpart H system serving fewer than
500 persons 

 Subpart H systems serving fewer
than 500 persons may not reduce its
monitoring to less than one sample
per treatment plant per year. 

 System using only ground water not
under direct influence of surface
water using chemical disinfectant and
serving at least 10,000 persons. 

TTHM annual average  0.040 mg/L
and HAA5 annual average  0.030
mg/L 

One sample per treatment plant per
year at distribution system location
reflecting maximum residence time
during month of warmest water
temperature. 

System using only ground water not
under direct influence of surface
water using chemical disinfectant and
serving fewer than 10,000 persons 

TTHM annual average  0.040 mg/L
and HAA5 annual average  0.030
mg/L for two consecutive years OR
TTHM annual average of 0.020 mg/L
and HAA5 annual average 0.015
mg/L for one year. 

One sample per treatment plant per
three year monitoring cycle at
distribution system location reflecting
maximum residence time during
month of warmest water
temperature, with the three-year
cycle beginning on January 1
following quarter in which system
qualifies for reduced monitoring. 

 
 

(iii) Monitoring requirements for source water TOC. In order to qualify for reduced 
monitoring for TTHM and HAA5 under subpart (ii) of this part, subpart H systems 
not monitoring under the provisions of subparagraph (d) of this paragraph must 
take monthly TOC samples every 30 days at a location prior to any treatment, 
beginning April 1, 2008 or earlier, if specified by the Department. In addition to 
meeting other criteria for reduced monitoring in subpart (ii) of this part, the source 
water TOC running annual average must be less than or equal to 4.0 mg/L 
(based on the most recent four quarters of monitoring) on a continuing basis at 
each treatment plant to reduce or remain on reduced monitoring for TTHM and 
HAA5. Once qualified for reduced monitoring for TTHM and HAA5 under subpart 
(ii) of this part, a system may reduce source water TOC monitoring to quarterly 
TOC samples taken every 90 days at a location prior to any treatment.  

 
(iv) Systems on a reduced monitoring schedule may remain on that reduced 

schedule as long as the average of all samples taken in the year (for systems 
which must monitor quarterly) or the result of the sample (for systems which must 
monitor no more frequently than annually) is no more than 0.060 mg/L and 0.045 
mg/L for TTHMs and HAA5, respectively. Systems that do not meet these levels 
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must resume monitoring at the frequency identified in paragraph (b)(1)(i) of this 
section (minimum monitoring frequency column) in the quarter immediately 
following the monitoring period in which the system exceeds 0.060 mg/L or 0.045 
mg/L for TTHMs and HAA5, respectively. For systems using only ground water 
not under the direct influence of surface water and serving fewer than 10,000 
persons, if either the TTHM annual average is >0.080 mg/L or the HAA5 annual 
average is >0.060 mg/L, the system must go to the increased monitoring 
identified in subpart (i) of this part (sample location column) in the quarter 
immediately following the monitoring period in which the system exceeds 0.080 
mg/L or 0.060 mg/L for TTHMs or HAA5 respectively.  

 
(v) Systems on increased monitoring may return to routine monitoring if TTHM 

annual average is equal to or less than 0.040 mg/L and HAA5 is less than or 
equal to 0.030 mg/L. 

 
(vi) The Department may return a system to routine monitoring at the Department’s 

discretion. 
 

2. Chlorite.  Community and nontransient noncommunity water systems using chlorine 
dioxide, for disinfection or oxidation, must conduct monitoring for chlorite. 

 
(i) Routine Monitoring 
 

(I) Daily monitoring. Systems must take daily samples at the entrance to the 
distribution system. For any daily sample that exceeds the chlorite MCL, 
the system must take additional samples in the distribution system the 
following day at the locations required by subpart (ii) of this part, in 
addition to the sample required at the entrance to the distribution system. 

 
(II) Monthly monitoring. Systems must take a three-sample set each month 

in the distribution system. The system must take one sample at each of 
the following locations: near the first customer, at a location 
representative of average residence time, and at a location reflecting 
maximum residence time in the distribution system. Any additional 
routine sampling must be conducted in the same manner (as three-
sample sets, at the specified locations). The system may use the results 
of additional monitoring conducted under subpart (ii) of this part to meet 
the requirement for monitoring in this paragraph. 

 
(ii) Additional monitoring. On each day following a routine sample monitoring result 

that exceeds the chlorite MCL at the entrance to the distribution system, the 
system is required to take three chlorite distribution system samples at the 
following locations: as close to the first customer as possible, in a location 
representative of average residence time, and as close to the end of the 
distribution system as possible (reflecting maximum residence time in the 
distribution system). 

 
(iii) Reduced monitoring. 
 

(I) Chlorite monitoring at the entrance to the distribution system required by 
item (i)(I) of this part may not be reduced. 

 
(II)  Chlorite monitoring in the distribution system required by item (i)(II) of 

this part may be reduced to one three-sample set per quarter after one 
year of monitoring where no individual chlorite sample taken in the 
distribution system under item (i)(II) of this part has exceeded the chlorite 
MCL and the system has not been required to conduct monitoring under 
subpart (ii) of this part. The system may remain on the reduced 
monitoring schedule until either any of the three individual chlorite 
samples taken quarterly in the distribution system under item (i)(II) of this 
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part exceeds the chlorite MCL or the system is required to conduct 
monitoring under subpart (ii) of this part, at which time the system must 
revert to routine monitoring. 

 
3. Bromate 
 

(i) Routine monitoring.  Community and nontransient noncommunity systems using 
ozone, for disinfection or oxidation, must take one sample per month for each 
treatment plant in the system using ozone. Systems must take samples monthly 
at the entrance to the distribution system while the ozonation system is operating 
under normal conditions. 

 
(ii) Reduced monitoring.  
 

(I) Until March 31, 2009, systems required to analyze for bromate may 
reduce monitoring from monthly to quarterly, if the system’s average 
source water bromide concentration is less than 0.05 mg/L based on 
representative monthly bromide measurements for one year. The system 
may remain on reduced bromate monitoring until the running annual 
average source water bromide concentration, computed quarterly, is 
equal to or greater than 0.05 mg/L based on representative monthly 
measurements. If the running annual average source water bromide 
concentration is greater than or equal to 0.05 mg/L, the system must 
resume routine monitoring required by subpart (i) of this part in the 
following month.  

 
(II) Beginning April 1, 2009, systems may no longer use the provisions of 

item (I) of this subpart to qualify for reduced monitoring. A system 
required to analyze for bromate may reduce monitoring from monthly to 
quarterly, if the system’s running annual average bromate concentration 
is less than or equal to 0.0025 mg/L based on monthly bromate 
measurements under subpart (i) of this part for the most recent four 
quarters, with samples analyzed using Method 317.0 Revision 2.0, 326.0 
or 321.8. If a system has qualified for reduced bromate monitoring under 
item (I) of this subpart, that system may remain on reduced monitoring 
as long as the running annual average of quarterly bromate samples is 
less than or equal to 0.0025 mg/L based on samples analyzed using 
Method 317.0 Revision 2.0, 326.0, or 321.8. If the running annual 
average bromate concentration is >0.0025 mg/L, the system must 
resume routine monitoring required by subpart (i) of this part.  

 
(c) Monitoring requirements for disinfectant residuals. 
 

1. Chlorine and chloramines. 
 

(i) Routine monitoring.  Community and nontransient noncommunity systems that 
use chlorine or chloramines must measure the residual disinfectant level at the 
same points in the distribution system and at the same time as total coliforms are 
sampled, as specified in Rule 0400-45-01-.07.  Subpart H systems may use the 
results of residual disinfectant concentration sampling conducted under part 
(5)(b)6 of Rule 0400-45-01-.31 for unfiltered systems or part (5)(c)3 of Rule 
0400-45-01-.31 for systems which filter, in lieu of  taking separate samples. 

 
(ii) Reduced monitoring.  Monitoring may not be reduced. 
 

2. Chlorine dioxide. 
 

(i) Routine monitoring.  Community, nontransient noncommunity, and transient 
noncommunity water systems that use chlorine dioxide for disinfection or 
oxidation must take daily samples at the entrance to the distribution system.  For 
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any daily sample that exceeds the MRDL, the system must take samples in the 
distribution system the following day at the locations required by subpart (ii) of 
this part, in addition to the sample required at the entrance to the distribution 
system. 

 
(ii) Additional monitoring. On each day following a routine sample monitoring result 

that exceeds the MRDL, the system is required to take three chlorine dioxide 
distribution system samples.  If chlorine dioxide or chloramines are used to 
maintain a disinfectant residual in the distribution system, or if chlorine is used to 
maintain a disinfectant residual in the distribution system and there are no 
disinfection addition points after the entrance to the distribution system (i.e., no 
booster chlorination), the system must take three samples as close to the first 
customer as possible, at intervals of at least six hours. If chlorine is used to 
maintain a disinfectant residual in the distribution system and there are one or 
more disinfection addition points after the entrance to the distribution system, 
(i.e., booster chlorination), the system must take one sample at each of the 
following locations: as close to the first customer as possible, in a location 
representative of average residence time, and as close to the end of the 
distribution system as possible (reflecting maximum residence time in the 
distribution system). 

 
(iii) Reduced monitoring. Chlorine dioxide monitoring may not be reduced. 
 

(d) Monitoring requirements for disinfection byproduct precursors DBPP). 
 

1. Routine monitoring.  Subpart H systems which use conventional filtration treatment (as 
defined in Rule 0400-45-01-.04) must monitor each treatment plant for TOC no later than 
the point of combined filter effluent turbidity monitoring and representative of the treated 
water. All systems required to monitor under this part must also monitor for TOC in the 
source water prior to any treatment at the same time as monitoring for TOC in the treated 
water.  These samples (source water and treated water) are referred to as paired 
samples. At the same time as the source water sample is taken, all systems must monitor 
for alkalinity in the source water prior to any treatment. Systems must take one paired 
sample and one source water alkalinity sample per month per plant at a time 
representative of normal operating conditions and influent water quality. 

 
2. Reduced monitoring.  Subpart H systems with an average treated water TOC of less than 

2.0 mg/L for two consecutive years, or less than 1.0 mg/L for one year, may reduce 
monitoring for both TOC and alkalinity to one paired sample and one source water 
alkalinity sample per plant per quarter. The system must revert to routine monitoring in 
the month following the quarter when the annual average treated water TOC is greater 
than or equal to 2.0 mg/L. 

 
(e) Bromide.  Systems required to analyze for bromate may reduce bromate monitoring from monthly 

to once per quarter, if the system demonstrates that the average source water bromide 
concentration is less than 0.05 mg/L based upon representative monthly measurements for one 
year. The system must continue bromide monitoring to remain on reduced bromate monitoring. 

 
(f) Monitoring plans.  Each system required to monitor under this paragraph must develop and 

implement a monitoring plan. The system must maintain the plan and make it available for 
inspection by the Department and the general public no later than 30 days following the 
applicable compliance dates in paragraph (2) of this rule.  All Subpart H systems serving more 
than 3300 people must submit a copy of the monitoring plan to the Department no later than the 
date of the first report required under paragraph (8) of this rule.  The Department may also 
require the plan to be submitted by any other system.  After review, the Department may require 
changes in any plan elements. The plan must include at least the following elements. 

 
1. Specific locations and schedules for collecting samples for any parameters included in 

this rule. 
 



 

SS-7037 (October 2009)  RDA 1693 
232

2. How the system will calculate compliance with MCLs, MRDLs, and treatment techniques. 
 
3. If approved for monitoring as a consecutive system, or if providing water to a consecutive 

system, the sampling plan must reflect the entire distribution system. 
 

(7) Compliance requirements. 
 

(a) General requirements.  
 

1. Where compliance is based on a running annual average of monthly or quarterly samples 
or averages and the system fails to monitor for TTHM, HAA5, or bromate, this failure to 
monitor will be treated as a monitoring violation for the entire period covered by the 
annual average.  Where compliance is based on a running annual average of monthly or 
quarterly samples or averages and the system’s failure to monitor makes it impossible to 
determine compliance with MRDLs for chlorine and chloramines, this failure to monitor 
will be treated as a monitoring violation for the entire period covered by the annual 
average. 

 
2. All samples taken and analyzed under the provisions of this paragraph must be included 

in determining compliance, even if that number is greater than the minimum required. 
 
3. If, during the first year of monitoring under paragraph (6) of this rule, any individual 

quarter’s average will cause the running annual average of that system to exceed the 
MCL for total trihalomethanes, haloacetic acids (five) or bromate; or the MRDL for 
chlorine or chloramines, the system is out of compliance at the end of that quarter. 

 
(b) Disinfection byproducts. 
 

1. TTHMs and HAA5. 
 

(i) For systems monitoring quarterly, compliance with MCLs in Rule 0400-45-01-.06 
must be based on a running annual arithmetic average, computed quarterly, of 
quarterly arithmetic averages of all samples collected by the system as 
prescribed by part (6)(b)1 of this rule.  

 
(ii) For systems monitoring less frequently than quarterly, systems demonstrate MCL 

compliance if the average of samples taken that year under the provisions of part 
(6)(b)1 of this rule does not exceed the MCL in Rule 0400-45-01-.06.  If the 
average of these samples exceeds the MCL, the system must increase 
monitoring to once per quarter per treatment plant and is not in violation of the 
MCL until it has completed one year of quarterly monitoring, unless the result of 
fewer than four quarters of monitoring will cause the running annual average to 
exceed the MCL, in which case the system is in violation at the end of that 
quarter.  Systems required to increase to quarterly monitoring must calculate 
compliance by including the sample which triggered the increased monitoring 
plus the following three quarters of monitoring results. 

 
(iii) If the running annual arithmetic average of quarterly averages covering any 

consecutive four-quarter period exceeds the MCL, the system is in violation of 
the MCL and must notify the public pursuant to Rule 0400-45-01-.19 and report 
to the Department pursuant to paragraph (8) of this rule. 

 
(iv) If a public water system fails to complete four consecutive quarters of monitoring, 

compliance with the MCL for the last four-quarter compliance period must be 
based on an average of the available data. 

 
2. Bromate.  Compliance must be based on a running annual arithmetic average, computed 

quarterly, of monthly samples (or, for months in which the system takes more than one 
sample, the average of all samples taken during the month) collected by the system as 
prescribed by part (6)(b)3 of this rule.  If the average of samples covering any 
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consecutive four-quarter period exceeds the MCL, the system is in violation of the MCL 
and must notify the public pursuant to this rule, in addition to reporting to the Department 
pursuant to paragraph (8) of this rule.  If a PWS fails to complete 12 consecutive months 
of monitoring, compliance with the MCL for the last four-quarter compliance period must 
be based on an average of the available data. 

 
3. Chlorite.  Compliance must be based on an arithmetic average of each three sample set 

taken in the distribution system as prescribed by item (6)(b)2(i)(II) and subpart (6)(b)2(ii) 
of this rule.  If the arithmetic average of any three sample set exceeds the MCL, the 
system is in violation of the MCL and must notify the public pursuant to Rule 0400-45-01-
.19, in addition to reporting to the Department pursuant to paragraph (8) of this rule. 

 
(c) Disinfectant residuals. 
 

1. Chlorine and chloramines. 
 

(i) Compliance must be based on a running annual arithmetic average, computed 
quarterly, of monthly averages of all samples collected by the system under part 
(6)(c)1 of this rule.  If the average of quarterly averages covering any consecutive 
four-quarter period exceeds the MRDL, the system is in violation of the MRDL 
and must notify the public pursuant to Rule 0400-45-01-.19 in addition to 
reporting to the Department pursuant to paragraph (8) of this rule. 

 
(ii) In cases where systems switch between the use of chlorine and chloramines for 

residual disinfection during the year, compliance must be determined by 
including together all monitoring results of both chlorine and chloramines in 
calculating compliance.  Reports submitted pursuant to paragraph (8) of this rule 
must clearly indicate which residual disinfectant was analyzed for each sample. 

 
2. Chlorine dioxide.  
 

(i) Acute violations.  Compliance must be based on consecutive daily samples 
collected by the system under this rule.  If any daily sample taken at the entrance 
to the distribution system exceeds the MRDL, and on the following day one (or 
more) of the three samples taken in the distribution system exceed the MRDL, 
the system is in violation of the MRDL and must take immediate corrective action 
to lower the level of chlorine dioxide below the MRDL and must notify the public 
pursuant to the procedures for acute health risks in Rule 0400-45-01-.19 in 
addition to reporting to the Department pursuant to paragraph (8) of this rule.  
Failure to take samples in the distribution system the day following an 
exceedance of the chlorine dioxide MRDL at the entrance to the distribution 
system will also be considered an MRDL violation and the system must notify the 
public of the violation in accordance with the provisions for acute violations under 
Rule 0400-45-01-.19 in addition to reporting to the Department pursuant to 
paragraph (8) of this rule. 

 
(ii) Nonacute violations.  Compliance must be based on consecutive daily samples 

collected by the system under part (6)(c)2 of this rule.  If any two consecutive 
daily samples taken at the entrance to the distribution system exceed the MRDL 
and all distribution system samples taken are below the MRDL, the system is in 
violation of the MRDL and must take corrective action to lower the level of 
chlorine dioxide below the MRDL at the point of sampling and will notify the 
public pursuant to the procedures for nonacute health risks in Rule 0400-45-01-
.19 in addition to reporting to the Department pursuant to paragraph (8) of this 
rule.  Failure to monitor at the entrance to the distribution system the day 
following an exceedance of the chlorine dioxide MRDL at the entrance to the 
distribution system is also an MRDL violation and the system must notify the 
public of the violation in accordance with the provisions for nonacute violations 
under Rule 0400-45-01-.19 in addition to reporting to the Department pursuant to 
paragraph (8) of this rule. 
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(d) Disinfection byproduct precursors (DBPP). Compliance must be determined as specified by 

subparagraph (9)(b) of this rule.  Systems may begin monitoring to determine whether Step 1 
TOC removals can be met 12 months prior to the compliance date for the system. This monitoring 
is not required and failure to monitor during this period is not a violation.  However, any system 
that does not monitor during this period, and then determines in the first 12 months after the 
compliance date that it is not able to meet the Step 1 requirements in subparagraph (9)(b) of this 
rule and must therefore apply for alternate minimum TOC removal (Step 2) requirements, is not 
eligible for retroactive approval of alternate minimum TOC removal (Step 2) requirements as 
allowed pursuant to subparagraph (9)(c) of this rule and is in violation.  Systems may apply for 
alternate minimum TOC removal (Step 2) requirements any time after the compliance date.  For 
systems required to meet Step 1 TOC removals, if the value calculated under paragraph (9) of 
this rule is less than 1.00, the system is in violation of the treatment technique requirements and 
must notify the public pursuant to Rule 0400-45-01-.19, in addition to reporting to the Department 
pursuant to paragraph (8) of this rule. 

 
(8) Reporting and recordkeeping requirements. 
 

(a) Systems required to sample quarterly or more frequently must report to the Department within 10 
days after the end of each quarter in which samples were collected, notwithstanding the 
provisions of Rule 0400-45-01-.18.  Systems required to sample less frequently than quarterly 
must report to the Department within 10 days after the end of each monitoring period in which 
samples were collected. 

 
(b) Disinfection byproducts. Systems must report the information specified in the following table: 
 

If you are a You must report
1 

System monitoring for TTHM and HAA5 
under the requirements of subparagraph (6)(b) of 
this rule on a quarterly or more frequent basis. 

(1) The number of samples taken during the last quarter. 
(2) The location, date, result of each sample taken during 

the last quarter. 
(3)  The arithmetic average of all samples taken in the last 

quarter. 
(4) The annual arithmetic average of the quarterly 

arithmetic averages for the last four quarters. 
(5)  Whether the MCL was exceeded.  

System monitoring for TTHMs and HAA5 under 
the requirements of subparagraph (6)(b) of this 
rule less frequently than quarterly (but at least 
annually). 

(1)  The number of samples taken during the last year. 
(2) The location, date and result of each sample taken

during the last monitoring period. 
(3) The arithmetic average of all samples taken during the

last year. 
(4) Whether the MCL was exceeded.. 

System monitoring for TTHMs and HAA5 under 
the requirements of subparagraph (6)(b) of this 
rule less frequently than annually. 

(1) The location, date, and result of the last sample taken. 
(2) Whether the MCL was exceeded. 

Systems monitoring for Chlorite under 
subparagraph (6)(b) of this rule. 

(1) The number of samples taken the last quarter. 
(2) The location, date and result of each sample taken

during the last quarter. 
(3) For each month in the reporting period, the arithmetic

average of all samples taken in the month. 
(4) Whether the MCL was exceeded and in which month it

was exceeded. 
Systems monitoring for bromate under the 
requirements of subparagraph (6)(b) of this rule. 

(1) The number of samples taken during the last quarter. 
(2) The location, date and result of each sample taken

during the last quarter. 
(3) The arithmetic average of the monthly arithmetic

averages of all samples taken in the last year. 
(4) Whether the MCL was exceeded. 

 
(c) Disinfectants.  Systems must report the following information specified in the following table: 
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If you are a You must report  
System monitoring for chlorine or chloramines 
under the requirements of subparagraph (6)(c) of 
this rule. 

(1) The number of samples taken during each month of the 
last quarter. 

(2) The monthly arithmetic average of all samples taken in 
each month for the last twelve months. 

(3) The arithmetic average of all monthly averages for the 
last twelve months. 

(4) Whether the MRDL was exceeded. 
System monitoring for chlorine dioxide under the 
requirements of subparagraph (6)(c) of this rule. 

(1) The dates, results, and locations of samples taken 
during the last quarter. 
(2) Whether the MRDL was exceeded. 
(3) Whether the MRDL was exceeded in any two 
consecutive daily samples and whether the resulting 
violation was acute or nonacute. 

 
(d) Disinfection byproduct precursors and enhanced coagulation or enhanced softening.  System 

must report the information specified in the following table: 
 

If you are a You must report 
System monitoring monthly or quarterly for TOC 
under the requirements of subparagraph (6)(d) of 
this rule and required to meet the enhanced 
coagulation or enhanced softening requirements 
in part (9)(b)2 or 3 of this rule. 

(1) The number of paired (source and treated water, prior 
to continuous disinfection) samples taken during the 
last quarter. 

(2) The location, date and results of each paired sample 
and associated alkalinity taken during the last quarter.

(3)  For each month in the reporting period that paired 
samples were taken, the arithmetic average of the 
percent reduction of TOC for each paired sample and 
the required TOC percent removal. 

(4)  Calculations for determining compliance with the TOC 
percent removal requirements as provided in part 
(9)(c)1 of this rule. 

(5) Whether the system is in compliance with the 
enhanced coagulation or enhanced softening percent 
removal requirements in subparagraph (9)(b) of this 
rule for the last four quarters. 
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System monitoring monthly or quarterly for TOC 
under the requirements of subparagraph (6)(d) of 
this rule and meeting one or more of the 
alternative compliance criteria in part (9)(a)2 or 3 
of this rule. 

(1) The alternate compliance criteria the system is using. 
(2) The number of paired samples taken during the last 

quarter. 
(3) The location, date, and results of each paired sample 

and association alkalinity taken during the last quarter.
(4) The running annual arithmetic average based on 

monthly averages (or quarterly samples) of source 
water TOC for systems meeting a criterion in subpart 
(9)(a)2(i) or (iii) of this rule or of treated water TOC for 
system meeting the criterion in subpart (9)(a)2(ii) of 
this rule. 

(5) The running annual arithmetic average based on 
monthly averages (or quarterly samples) of source 
water SUVA for systems meeting the criterion in 
subpart (9)(a)2(v) of this rule or of treated water SUVA 
for system meeting the criterion in subpart (9)(a)2(vi) 
of this rule. 

(6) The running annual average of source water alkalinity 
for systems meeting the criterion in subpart (9)(a)2(iii) 
of this rule and of treated water alkalinity for systems 
meeting the criterion in subpart (9)(a)3(i) of this rule. 

(7) The running annual average for both TTHM and HAA5 
for systems meeting the criterion in subpart (9)(a)2(iii) 
or (iv) of this rule. 

(8) The running annual average of the amount of 
magnesium hardness removal (as CaCO

3
, in mg/L) for 

systems meeting the criterion in subpart (9)(a)3(ii) of 
this rule. 

(9)  Whether the system is in compliance with the 
particular alternative compliance criterion in part 
(9)(a)2 or 3 of this rule.  

 
(9) Treatment technique for control of disinfection byproduct (DBP) precursors. 
 

(a) Applicability. 
 

1. Subpart H systems using conventional filtration treatment (as defined in Rule 0400-45-
01-.04) must operate with enhanced coagulation or enhanced softening to achieve the 
TOC percent removal levels specified in subparagraph (b) of this paragraph unless the 
system meets at least one of the alternative compliance criteria listed in part 2 or 3 of this 
subparagraph. 

 
2. Alternative compliance criteria for enhanced coagulation and enhanced softening 

systems.  Subpart H systems using conventional filtration treatment may use the 
alternative compliance criteria in subparts (i) through (vi) of this part to comply with this 
subparagraph in lieu of complying with subparagraph (b) of this paragraph.  Systems 
must still comply with monitoring requirements in subparagraph (6)(d) of this rule. 

 
(i) The system’s source water TOC level, measured according to part (5)(d)3 of this 

rule, is less than 2.0 mg/L, calculated quarterly as a running annual average. 
 
(ii) The system’s treated water TOC level, measured according to part (5)(d)3 of this 

rule, is less than 2.0 mg/L, calculated quarterly as a running annual average. 
 
(iii) The system’s source water TOC level, measured according to part (5)(d)3 of this 

rule, is less than 4.0 mg/L, calculated quarterly as a running annual average; the 
source water alkalinity, measured according to part (5)(d)1 of this rule, is greater 
than 60 mg/L (as CaCO3), calculated quarterly as a running annual average; and 
either the TTHM and HAA5 running annual averages are no greater than 0.040 
mg/L and 0.030 mg/L, respectively; or prior to the effective date for compliance in 



 

SS-7037 (October 2009)  RDA 1693 
237

paragraph (2) of this rule, the system has made a clear and irrevocable financial 
commitment not later than the effective date for compliance in paragraph (2) of 
this rule to use of technologies that will limit the levels of TTHMs and HAA5 to no 
more than 0.040 mg/L and 0.030 mg/L, respectively.  Systems must submit 
evidence of a clear and irrevocable financial commitment, in addition to a 
schedule containing milestones and periodic progress reports for installation and 
operation of appropriate technologies, to the Department for approval not later 
than the effective date for compliance in paragraph (2) of this rule.  These 
technologies must be installed and operating not later than June 16, 2005.  
Failure to install and operate these technologies by the date in the approved 
schedule will constitute a violation of National Primary Drinking Water 
Regulations. 

 
(iv) The TTHM and HAA5 running annual averages are no greater than 0.040 mg/L 

and 0.030 mg/L, respectively, and the system uses only chlorine for primary 
disinfection and maintenance of a residual in the distribution system. 

 
(v) The system’s source water SUVA, prior to any treatment and measured monthly 

according to part (5)(d)4 of this rule, is less than or equal to 2.0 L/mg-m, 
calculated quarterly as a running annual average. 

 
(vi) The system’s finished water SUVA, measured monthly according to part (5)(d)4 

of this rule, is less than or equal to 2.0 L/mg-m, calculated quarterly as a running 
annual average. 

 
3. Additional alternative compliance criteria for softening systems. Systems practicing 

enhanced softening that cannot achieve the TOC removals required by part (9)(b)2 of this 
rule may use the alternative compliance criteria in subparts (9)(a)3(i) and (ii) of this rule in 
lieu of complying with subparagraph (9)(b) of this rule.  Systems must still comply with 
monitoring requirements in subparagraph (6)(d) of this rule. 

 
(i) Softening that results in lowering the treated water alkalinity to less than 60 mg/L 

(as CaCO3), measured monthly according to part (5)(d)1 of this rule, and 
calculated quarterly as a running annual average. 

 
Softening that results in removing at least 10 mg/L of magnesium hardness (as 
CaCO3), measured monthly according to part (5)(d)6 of this rule and calculated 
quarterly as a running annual average.  
 

(b) Enhanced coagulation and enhanced softening performance requirements. 
 

1. Systems must achieve the percent reduction of TOC specified in part (9)(b)2 of this rule 
between the source water and the combined filter effluent, unless the Department 
approves a system’s request for alternate minimum TOC removal (Step 2) requirements 
under part (9)(b)3 of this rule. 

 
2. Required Step 1 TOC reductions, indicated in the following table, are based upon 

specified source water parameters measured in accordance with subparagraph (5)(d) of 
this rule.  Systems practicing softening are required to meet the Step 1 TOC reductions in 
the far-right column (Source water alkalinity >120 mg/L) for the specified source water 
TOC: 

 
Step 1 Required Removal of TOC in Percent Removal by Enhanced Coagulation and Enhanced 

Softening for Subpart H Systems Using Conventional Treatment
1,2 

 

Source Water TOC, mg/L Source Water Alkalinity,mg/L as CaCO
3

 0-60 >60-120 120
3

2.0-4.0 35.0% 25.0% 15.0% 
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4.0-8.0 
 

45.0% 35.0% 25.0% 

8.0 50.0% 40.0% 30.0% 
 

 
1
 Systems meeting at least one of the conditions in subparts (9)(a)(2)(i) through (vi) of this rule are not required  

to operate with enhanced coagulation. 
2
  Softening systems meeting one of the alternative compliance criteria in part (9)(a)3 of this rule are not required 

to operate with enhanced softening. 
3 

Systems practicing softening must meet the TOC removal requirements in this column. 
 

3. Subpart H conventional treatment systems that cannot achieve the Step 1 TOC removals 
required by part (9)(b)2 of this rule due to water quality parameters or operational 
constraints must apply to the Department, within three months of failure to achieve the 
TOC removals required by part 2 of this subparagraph, for approval of alternative 
minimum TOC (Step 2) removal requirements submitted by the system.  If the 
Department approves the alternative minimum TOC removal (Step 2) requirements, the 
Department may make those requirements retroactive for the purposes of determining 
compliance.  Until the Department approves the alternate minimum TOC removal (Step 
2) requirements, the system must meet the Step 1 TOC removals contained in part 2 of 
this subparagraph. 

 
4. Alternate minimum TOC removal (Step 2) requirements.  Applications made to the 

Department by enhanced coagulation systems for approval of alternative minimum TOC 
removal (Step 2) requirements under part (9)(b)3 of this rule must include, as a minimum, 
results of bench- or pilot-scale testing conducted under subpart (9)(b)4(i) of this rule and 
used to determine the alternate enhanced coagulation level.  The submitted bench or 
pilot scale testing must be used to determine the alternate enhanced coagulation level. 

 
(i) Alternate enhanced coagulation level is defined as coagulation at a coagulant 

dose and pH as determined by the method described in subpart (9)(b)4(i) 
through (v) of this rule such that an incremental addition of 10 mg/L of alum (as 
aluminum) (or equivalent amount of ferric salt) results in a TOC removal of 0.3 
mg/L.  The percent removal of TOC at this point on the “TOC removal versus 
coagulant dose” curve is then defined as the minimum TOC removal required for 
the system.  Once approved by the Department, this minimum requirement 
supersedes the minimum TOC removal required by the table in part 2 of this 
subparagraph.  This requirement will be effective until such time as the 
Department approves a new value based on the results of a new bench- and 
pilot-scale test.  Failure to achieve Department-set alternative minimum TOC 
removal levels is a violation of National Primary Drinking Water Regulations. 

 
(ii) Bench- or pilot-scale testing of enhanced coagulation must be conducted by 

using representative water samples and adding 10 mg/L increments of alum (as 
aluminum) (or equivalent amounts of ferric salt) until the pH is reduced to a level 
less than or equal to the enhanced coagulation Step 2 target pH shown in the 
following table: 

 
Enhanced Coagulation Step 2 

Target pH 
 

Alkalinity (mg/L as CaCO
3
) Target pH 

0-60 5.5 
 >60-120 6.3 
>120-240 7.0 

>240 7.5 
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(iii) For waters with alkalinities of less than 60 mg/L for which addition of small 
amounts of alum or equivalent addition of iron coagulant drives the pH below 5.5 
before significant TOC removal occurs, the system must add necessary 
chemicals to maintain the pH between 5.3 and 5.7 in samples until the TOC 
removal of 0.3 mg/L per 10 mg/L alum added (as aluminum) (or equivalent 
addition of iron coagulant) is reached. 

 
(iv) The system may operate at any coagulant dose or pH necessary (consistent with 

other NPDWRs) to achieve the minimum TOC percent removal approved under 
part (9)(b)3 of this rule. 

 
(v) If the TOC removal is consistently less than 0.3 mg/L of TOC per 10 mg/L of 

incremental alum dose (as aluminum) at all dosages of alum (or equivalant 
addition of iron coagulant), the water is deemed to contain TOC not amenable to 
enhanced coagulation. The system may then apply to the Department for a 
waiver of enhanced coagulation requirements. 

 
(c) Compliance calculations. 
 

1. Subpart H systems other than those identified in part (9)(a)2 or 3 of this rule must comply 
with requirements contained in part (9)(b)2 or 3 of this rule.  Systems must calculate 
compliance quarterly, beginning after the system has collected 12 months of data, by 
determining an annual average using the following method: 

 
(i) Determine actual monthly TOC percent removal, equal to:  
 

(1- (treated water TOC/source water TOC))  x  100 
 

(ii) Determine the required monthly TOC percent removal (from either the table in 
(b)2 of this paragraph or from part (9)(b)3 of this rule). 

 
(iii) Divide the value in subpart (9)(c)1(i) of this rule by the value in subpart (9)(c)1(ii) 

of this rule.  
 
(iv) Add together the results of subpart (9)(c)1(iii) of this rule for the last 12 months 

and divide by 12. 
 
(v) If the value calculated in subpart (9)(c)1(iv) of this rule is less than 1.00, the 

system is not in compliance with the TOC percent removal requirements. 
 

2. Systems may use the provisions in subparts (9)(c)2(i) through (v) of this rule in lieu of the 
calculations in subparts (9)(c)1(i) through (v) of this rule to determine compliance with 
TOC percent removal requirements. 

 
(i) In any month that the system’s treated or source water TOC level, measured 

according to part (5)(d)3 of this rule, is less than 2.0 mg/L, the system may 
assign a monthly value of 1.0 (in lieu of the value calculated in subpart (9)(c)1(iii) 
of this rule) when calculating compliance under the provisions of part (9)(c)1 of 
this rule. 

 
(ii) In any month that a system practicing softening removes at least 10 mg/L of 

magnesium hardness (as CaCO3), the system may assign a monthly value of 1.0 
(in lieu of the value calculated in subpart (9)(c)1(iii) of this rule) when calculating 
compliance under the provisions of part (9)(c)1 of this rule. 

 
(iii) In any month that the system’s source water SUVA, prior to any treatment and 

measured according to part (5)(d)4 of this rule, is less than or equal to 2.0 L/mg-
m, the system may assign a monthly value of 1.0 (in lieu of the value calculated 
in subpart (9)(c)1(iii) of this rule) when calculating compliance under the 
provisions of part (9)(c)1 of this rule. 
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(iv) In any month that the system’s finished water SUVA, measured according to part 

(5)(d)4 of this rule, is less than or equal to 2.0 L/mg-m, the system may assign a 
monthly value of 1.0 (in lieu of the value calculated in subpart (9)(c)1(iii) of this 
rule) when calculating compliance under the provisions of part (9)(c)1 of this rule. 

 
(v) In any month that a system practicing enhanced softening lowers alkalinity below 

60 mg/L (as CaCO3), the system may assign a monthly value of 1.0 (in lieu of the 
value calculated in subpart (9)(c)1(iii) of this rule) when calculating compliance 
under the provisions of part (9)(c)1 of this rule. 

 
3. Subpart H systems using conventional treatment may also comply with the requirements 

of this paragraph by meeting the criteria in part (9)(a)2 or 3 of this rule. 
 

(d) Treatment technique requirements for DBP precursors.  The Administrator identifies the following 
as treatment techniques to control the level of disinfection byproduct precursors in drinking water 
treatment and distribution systems: For Subpart H systems using conventional treatment, 
enhanced coagulation or enhanced softening. 

 
(10) For purposes of determining enhanced coagulation notwithstanding the provisions of paragraph (9) of this 

rule the following procedure shall be in force for parent and consecutive systems: 
 

(a) In addition to other prescribed monitoring, all parent (water wholesalers) and consecutive 
systems using surface water or ground water that has experienced noncompliance with the 
maximum contaminant levels or exceedances of operational evaluation levels for disinfection 
byproducts or other systems designated by the Department shall conduct quarterly monitoring for 
chlorine, pH, disinfection byproducts and other water quality indicators as necessary at or near 
the master meter having the highest annual arithmetic mean concentration for THMs or HAA5s 
with all systems reporting their test results to each other.  Parent and consecutive systems shall 
coordinate sampling activities so that samples are collected on the same date or a date 
prescribed by the department.  This paragraph does not apply to emergency or temporary 
connections.  

 
(b) Based on Rule paragraph (7) of Rule 0400-45-01-.38; upon determination of an exceedance of 

the maximum, contaminant level or operational evaluation level trend calculated by the method 
described in paragraph (7) of Rule 0400-45-01-.38 in the consecutive system the following 
measures shall be required: 

 
1. If the parent system TTHM or HAA5 analytical results at or near the master meter are 

60% or less of the maximum contaminant limit for THMs and HAA5, no action is required 
by the parent system.  The consecutive system(s) must submit an operational evaluation 
report to the Department within 90 days of the end of the quarter the operational 
evaluation calculation is made. 

 
2. If the parent system and/or consecutive system TTHM or HAA5 test results are greater 

than 60% of the maximum contaminant limit for THMs or HAA5s at the master meter, 
both the parent system and consecutive system(s) are required to jointly submit the 
required operational evaluation report including the steps to be implemented to eliminate 
future exceedances and a schedule for implementation for Department approval.  

 
Authority:  T.C.A. §§ 68-221-701 et seq. and 4-5-201 et seq. 
 
0400-45-01-.37 Stage 2 Initial Distribution System Evaluation for Disinfection Byproducts. 
 
(1) General Requirements:  The requirements of this rule constitute national primary drinking water 

regulations.  
 

(a) The requirements of this rule constitute national primary drinking water regulations. The 
regulations in this rule establish monitoring and other requirements for identifying compliance 
monitoring locations to be used for determining compliance with maximum contaminant levels for 
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total trihalomethanes (TTHM) and haloacetic acids (five)(HAA5) in Rule 0400-45-01-.38 
Locational Running Annual Average (LRAA) through the use of an Initial Distribution System 
Evaluation (IDSE). IDSEs are studies, used in conjunction with, but separate from, compliance 
monitoring in Rule 0400-45-01-.36, to identify and select LRAA compliance monitoring sites that 
represent high TTHM and HAA5 levels throughout the distribution system. The studies will be 
based on system-specific monitoring. As an alternative, you may use other system-specific data 
that provide equivalent or better information on site selection for monitoring to demonstrate 
compliance with the LRAAs as provided for in the 40/30 portion of this rule. 

 
(b) Applicability. You are subject to these requirements if your system is a community water system 

that uses a primary or residual disinfectant other than ultraviolet light or delivers water that has 
been treated with a primary or residual disinfectant other than ultraviolet light or if your system is 
a nontransient noncommunity water system that serves at least 10,000 people and adds a 
primary or residual disinfectant other than ultraviolet light or delivers water that has been treated 
with a primary or residual disinfectant other than ultraviolet light. You must conduct an Initial 
Distribution System Evaluation (IDSE), unless you meet the 40/30 certification criteria or the 
Department has granted a very small system waiver for the IDSE or you meet the criteria defined 
by the Department for a very small system waiver. If you have a very small system waiver for the 
IDSE under subparagraph (4)(c) of this rule, you are not required to submit an IDSE report. All 
other systems must submit an IDSE report, even if you meet the 40/30 certification criteria in 
subparagraph (4)(c) of this rule. 

 
(c) Schedule.   
 

1. You must comply with the Initial Distribution System Evaluation (IDSE) on the schedule in 
the following table, based on your system type. 

 
If you serve this 
population 

You must submit your 
standard monitoring plan 
or system specific study 
plan1 or 40/30 
certification2  to the 
Department by or 
receive a very small 
system waiver from the 
Department by 

You must complete your 
standard monitoring or 
system specific study by 

You must submit your 
IDSE report to the 
Department by3 

 
Systems that are not part of a combined distribution system and systems that serve the 
largest population in the combined distribution system 
 

(i) 100,000 or 
more 

(ii) 50,000-99,999 
(iii) 10,000-49,999 
(iv) <10.000 (CWS 

only) 

October 1, 2006 
April 1, 2007 
October 1, 2007 
April 1, 2008 

September 30, 2008 
March 31, 2009 
September 30, 2009 
March 31, 2010 

January 1, 2009 
July 1, 2009 
January 1, 2010 
July 1, 2010 

 
Other systems that are part of a combined distribution system 

 
(v) Wholesale 

system or 
consecutive 
system 

At the same time as 
the system with the 
earliest compliance 
date in the combined 
distribution system. 

At the same time as 
the system with the 
earliest compliance 
date in the combined 
distribution system 

At the same time as 
the system with the 
earliest compliance 
date in the combined 
distribution system 

 

1  If, within 12 months after the date identified in this column, the  Department does not approve your plan or notify you 
that it has not yet completed its review, you may consider the plan that you submitted as approved.  You must 
implement that plan and you must complete standard monitoring or a system specific study no later than the date 
identified in the third column. 

2 You must submit your 40/30 certification by the date indicated. 
3  If, within three months after the date identified in this column (nine months after the date identified in this column if you 

must comply on the schedule in subpart (c)(1)(iii) of this paragraph, the Department does not approve your IDSE 



 

SS-7037 (October 2009)  RDA 1693 
242

report or notify you that it has not yet completed its review, you may consider the report that you submitted as 
approved and you must implement the recommended monitoring as required. 

 
2. For the purpose of the schedule in part 1 of this subparagraph the Department may 

determine that the combined distribution system does not include certain consecutive 
systems based on factors such as receiving water from a wholesale system only on an 
emergency basis or receiving only a small percentage and small volume of water from a 
wholesale system. The Department may also determine that the combined distribution 
system does not include certain wholesale systems based on factors such as delivering 
water to a consecutive system only on an emergency basis or delivering only a small 
percentage and small volume of water to a consecutive system. 

 
(d) You must conduct standard monitoring that meets the requirements in paragraph (2) of this rule, 

or a system specific study that meets the requirements in paragraph (3) of this rule, or certify to 
the Department that you meet 40/30 certification criteria under paragraph (4) of this rule, or 
qualify for a very small system waiver under paragraph (5) of this rule. 

 
1. You must have taken the full complement of routine TTHM and HAA5 compliance 

samples required of a system with your population and source water under Rule 0400-
45-01-.36 (or you must have taken the full complement of reduced TTHM and HAA5 
compliance samples required of a system with your population and source water under 
Rule 0400-45-01-.36 if you meet reduced monitoring criteria under Rule 0400-45-01-.36) 
during the period specified in paragraph (4) of this rule to meet the 40/30 certification 
criteria in paragraph (4) of this rule. You must have taken TTHM and HAA5 samples 
under Rule 0400-45-01-.36 to be eligible for the very small system waiver in paragraph 
(5) of this rule. 

 
2. If you have not taken the required samples, you must conduct standard monitoring that 

meets the requirements in paragraph (2) of this rule, or a system specific study that 
meets the requirements in paragraph (3) of this rule. 

 
(e) You must use only the analytical methods specified in Rule 0400-45-01-.14, or otherwise 

approved by the Department or the EPA for monitoring under the provisions of Rule 0400-45-01-
.36, 37 this rule and Rule 0400-45-01-38. 

 
(f) IDSE results will not be used for the purpose of determining compliance with MCLs in Rule 0400-

45-01-.06. 
 

(2) Standard Monitoring 
 

(a) Standard monitoring plan. Your standard monitoring plan must comply with parts 1 through 4 of 
this subparagraph. You must prepare and submit your standard monitoring plan to the 
Department according to the schedule in subparagraph (1)(c) of this rule. 

 
1. Your standard monitoring plan must include a schematic of your distribution system 

(including distribution system entry points and their sources, and storage facilities), with 
notes indicating locations and dates of all projected standard monitoring, and all 
projected Rule 0400-45-01-.36 compliance monitoring. 

 
2. Your standard monitoring plan must include justification of standard monitoring location 

selection and a summary of data you relied on to justify standard monitoring location 
selection. 

 
3. Your standard monitoring plan must specify the population served and system type 

(subpart H or ground water). 
 
4 You must retain a complete copy of your standard monitoring plan submitted under this 

subparagraph, including any Department modification of your standard monitoring plan, 
for as long as you are required to retain your IDSE report under (c)4 of this paragraph. 

 
(b) Standard monitoring.  
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1. You must monitor as indicated in the table in this part. You must collect dual sample sets 

at each monitoring location. One sample in the dual sample set must be analyzed for 
TTHM. The other sample in the dual sample set must be analyzed for HAA5. You must 
conduct one monitoring period during the peak historical month for TTHM levels or HAA5 
levels or the month of warmest water temperature. You must review available 
compliance, study, or operational data to determine the peak historical month for TTHM 
or HAA5 levels or warmest water temperature. 

 
Source 
Water 
Type 

Population Size 
Category 

Monitoring periods and 
frequency of sampling 

Distribution system monitoring locations 1 

   Total per 
monitoring 

period 

Near 
entry 
points 

Average 
residence 

time 

High 
TTHM 

location
s 

High 
HAA5 

location
s 

Subpart H <500 consecutive 
systems 

One (during peak 
historical month) 2 

2 1  1  

 <500 non-consecutive 
systems 

 2   1 1 

 500-3300 consecutive 
systems 

4 (every 90 days) 2 1  1  

 500-3300 non-
consecutive systems 

 2   1 1 

 3,301-9,999  4  1 2 1 
 10,000-49,999 Six ( every sixty days) 8 1 2 3 2 
 50,000-249,999  16 3 4 5 4 
 250,000-999,999  24 4 6 8 6 
 1,000,000-4,999,999  32 6 8 10 8 
 >5,000,000  40 8 10 12 10 
Ground 
Water 

       

 <500 consecutive 
systems 

One (during peak 
historical month) 2 

2 1  1  

 <500 non-consecutive 
systems 

 2   1 1 

 500-9,999 Four (every 90 days) 2   1 1 
 10,000-99,999  6 1 1 2 2 
 100,000-499,999  8 1 1 3 3 
 >5,000,000  12 2 2 4 4 

 

1 A dual sample set (i.e. a TTHM and an HAA5 sample) must be taken at each monitoring location during each monitoring period. 
2 The peak historical month is the month with the highest TTHM or HAA5 levels or the warmest water temperature. 

 
2. You must take samples at locations other than the existing monitoring locations required 

by Rule 0400-45-01-.36.  Monitoring locations must be distributed throughout the 
distribution system. 

 
3. If the number of entry points to the distribution system is fewer than the specified number 

of entry point monitoring locations, excess entry point samples must be replaced equally 
at high TTHM and HAA5 locations. If there is an odd extra location number, you must 
take a sample at a high TTHM location. If the number of entry points to the distribution 
system is more than the specified number of entry point monitoring locations, you must 
take samples at entry points to the distribution system having the highest annual water 
flows. 

 
4. Your monitoring under this subparagraph may not be reduced under the provisions of 

Rule 0400-45-01-.15 and the Department may not reduce your monitoring using the 
provisions of 40 CFR 142.16(m). 

 
(c) IDSE report. Your IDSE report must include the elements required in parts 1 through 4 of this 

subparagraph.  You must submit your IDSE report to the Department according to the schedule in 
subparagraph (1)(c) of this rule. 

 
1. Your IDSE report must include all TTHM and HAA5 analytical results from Rule 0400-45-

01-.36 compliance monitoring and all standard monitoring conducted during the period of 



 

SS-7037 (October 2009)  RDA 1693 
244

the IDSE as individual analytical results and LRAAs presented in a tabular or 
spreadsheet format acceptable to the Department. If changed from your standard 
monitoring plan submitted under subparagraph (a) of this paragraph, your report must 
also include a schematic of your distribution system, the population served, and system 
type (subpart H or ground water). 

 
2. Your IDSE report must include an explanation of any deviations from your approved 

standard monitoring plan. 
 
3. You must recommend and justify Locational Running Annual Average compliance 

monitoring locations and timing based on the protocol in paragraph (6) of this rule. 
 
4. You must retain a complete copy of your IDSE report for 10 years after the date that you 

submitted your report. If the Department modifies the LRAA monitoring requirements that 
you recommended in your IDSE report or if the Department approves alternative 
monitoring locations, you must keep a copy of the Department's notification on file for 10 
years after the date of the Department's notification. You must make the IDSE report and 
any Department notification available for review by the Department or the public. 

 
(3) System Specific Studies 
 

(a) System specific study plan.  Your system specific study plan must be based on either existing 
monitoring results as required under part 1 of this subparagraph or modeling as required under 
part 2 of this subparagraph. You must prepare and submit your system specific study plan to the 
Department according to the schedule in subparagraph (1)(c) of this rule. 

 
1. Existing monitoring results.  You may comply by submitting monitoring results collected 

before you are required to begin monitoring under subparagraph (1)(c) of this rule.  The 
monitoring results and analysis must meet the criteria in subparts (i) and (ii) of this part. 

 
(i) Minimum requirements.   
 

(I) TTHM and HAA5 results must be based on samples collected and 
analyzed in accordance with paragraph (5) of Rule 0400-45-01-.36.  
TTHM and HAA5 results must be based on samples collected no earlier 
than five years prior to the study plan submission date. 

 
(II) The monitoring location and frequency must meet the conditions 

identified in this item.  Each location must be sampled once during the 
peak historical month for TTHM levels or HAA5 levels or the month of 
warmest water temperature for every 12 months of data submitted for 
that location.  Monitoring results must include all compliance samples 
collected in accordance with Rule 0400-45-01-.36 plus additional 
monitoring results as necessary to meet minimum sample requirements. 

 
System Type Population Size Category Number of 

monitoring 
locations 

Number of samples 

Subpart H <500 3 3 3 
 500-3,300 3 9 9 
 3,301-9,999 6 36 36 
 10,000-49,999 12 72 72 
 50,000-249,999 24 144 144 
 250,000-999,999 36 216 216 
 1,000,000-4,999,999 48 288 288 
 >5,000,000 60 360 360 
Ground Water <500 3 3 3 
 500-9,999 3 9 9 
 10,000-99,999 12 48 48 
 100,000-499,999 18 72 72 
 >500,000 24 96 96 
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(ii) Reporting Monitoring Results.  You must report the information in this subpart. 
 

(I) You must report previously collected monitoring results and certify that 
the reported monitoring results include all compliance and non-
compliance results generated during the time period beginning with the 
first reported result and ending with the most recent results from 
monitoring for compliance with Rule 0400-45-01-.36. 

 
(II) You must certify that the samples were representative of the entire 

distribution system and that treatment and distribution system have not 
changed significantly since the samples were collected. 

 
(III) Your study monitoring plan musts include a schematic of your distribution 

systems (including distribution system entry points and their sources, 
and storage facilities), with notes indicating the locations and dates of all 
completed or planned system specific study monitoring. 

 
(IV) Your system specific study plan must specify the population served and 

system type (subpart H or ground water). 
 
(V) You must retain a complete copy of your system specific study plan 

submitted under this paragraph, including any Department modification 
of your system specific study plan, for as long as you are required to 
retain your IDSE report under part (b)5 of this paragraph. 

 
(VI) If you submit previously collected data that fully meet the number of 

samples required under item (i)(II) of this part and the Department rejects 
some of the data, you must either conduct additional monitoring to 
replace rejected data on a schedule the Department approves or conduct 
standard monitoring under paragraph (2) of this rule. 

 
2. Modeling.  You may comply through analysis of an extended period simulation hydraulic 

model.  The extended period simulation hydraulic model and analysis must meet the 
criteria in part (a)2 of this paragraph.   

 
(i) Minimum requirements 
 

(I) The model must simulate 24-hour variation in demand and show a 
consistently repeating 24-hour pattern of residence time.    

 
(II) The model must represent the criteria listed in item I through IX of this 

subpart. 
 

I. 75% of pipe volume; 
 
II. 50% of pipe length; 
 
III. All pressure zones; 
 
IV. All 12-inch diameter and larger pipes; 
 
V. All 8-inch and larger pipes that connect pressure zones, 

influence zones from different sources, storage facilities, major 
demand areas, pumps and control valves, or are known or 
expected to be significant conveyors of water; 

 
VI. All 6-inch and larger pipes that connects remote areas of a 

distribution system to the main portion of the system; 
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VII. All storage facilities with standard operations represented in the 
model;  

 
VIII. All active pump stations with controls represented in the model; 

and 
 
IX. All active control valves. 
 

(III) The model must be calibrated, or have calibration plans, for the current 
configuration of the distribution system during the period of high TTHM 
formation potential.  All storage facilities must be evaluated as part of the 
calibration process.  All required calibration must be completed no later 
than 12-months after plan submission. 

 
(ii) Reporting modeling.  Your system specific study plan must include the 

information in this subpart. 
 

(I) Tabular or spreadsheet data demonstrating that the model meets 
requirements in item (i)(II) of this part. 

 
(II) A description of all calibration activities undertaken, and if calibration is 

complete, a graph of predicted tank levels versus measured tank levels 
for the storage facility with the highest residence time in each pressure 
zone, and a time series graph of the residence time at the longest 
residence time storage facility in the distribution system showing the 
prediction for the entire simulation period (i.e. from time zero until the 
time it takes for the model to reach a consistently repeating pattern of 
residence time). 

 
(III) Model input showing preliminary 24-hour average residence time 

predictions throughout the distribution system. 
 
(IV) Timing and number of samples representative of the distribution systems 

planned for at least one monitoring period of TTHM and HAA5 dual 
sample monitoring at a number of locations no less than would be 
required for the system under standard monitoring in paragraph (2) of 
this rule during the historical month of high TTHM.  These samples must 
be taken at locations other than existing compliance monitoring locations 
required by Rule 0400-45-01-.36. 

 
(V) Description of how all requirements will be completed no later than 12 

months after you submit your system specific study plan. 
 
(VI) Schematic of your distribution system (including distribution system entry 

points and their sources, and storage facilities), with notes indicating the 
locations and dates of all completed system specific study monitoring (if 
calibration is complete) and all compliance monitoring results collected in 
accordance with Rule 0400-45-01-.36. 

 
(VII) Population served and system type (subpart H or ground water). 
 
(VIII) You must retain a complete copy of your system specific study plan 

submitted under this part, including any Department modification of your 
system specific study plan, for as long as you are required to retain your 
IDSE report under part (b)7 of this paragraph. 

 
(iii) If you submit a model that does not fully meet the requirements under this part, 

you must correct the deficiencies and respond to Department inquiries 
concerning the model.  If you fail to correct deficiencies or respond to inquiries to 
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the Department’s satisfaction, you must conduct standard monitoring under 
paragraph (2) of this rule. 

 
(b) IDSE report. Your IDSE report must include the elements required in parts 1 through 6 of this 

subparagraph. You must submit your IDSE report according to the schedule in subparagraph 
(1)(c) of this paragraph.  

 
1. Your IDSE report must include all TTHM and HAA5 analytical results from Rule 0400-45-

01-.36 compliance monitoring and all system specific study monitoring conducted during 
the period of the system specific study presented in a tabular or spreadsheet format 
acceptable to the Department. If changed from your system specific study plan submitted 
under subparagraph (a) of this paragraph, your IDSE report must also include a 
schematic of your distribution system, the population served, and system type (subpart H 
or ground water).  

 
2. If you used the modeling provision under part (a)2 of this paragraph, you must include 

final information for the elements described in subpart (a)2(ii) of this paragraph, and a 24-
hour time series graph of residence time for each Rule 0400-45-01-.38 compliance 
monitoring location selected.  

 
3 You must recommend and justify Rule 0400-45-01-.38 compliance monitoring locations 

and timing based on the protocol in part (6) of this rule.  
 
4. Your IDSE report must include an explanation of any deviations from your approved 

system specific study plan.  
 
5. Your IDSE report must include the basis (analytical and modeling results) and justification 

you used to select the recommended Rule 0400-45-01-.38 monitoring locations.  
 
6. You may submit your IDSE report in lieu of your system specific study plan on the 

schedule identified in subparagraph (1)(c) of this rule for submission of the system 
specific study plan if you believe that you have the necessary information by the time that 
the system specific study plan is due. If you elect this approach, your IDSE report must 
also include all information required under subparagraph (a) of this paragraph.  

 
7. You must retain a complete copy of your IDSE report submitted under this subparagraph 

for 10 years after the date that you submitted your IDSE report. If the Department 
modifies the Rule 0400-45-01-.38 monitoring requirements that you recommended in 
your IDSE report or if the Department approves alternative monitoring locations, you 
must keep a copy of the Department’s notification on file for 10 years after the date of the 
Department’s notification. You must make the IDSE report and any Department 
notification available for review by the Department or the public.   

 
(4) 40/30 certification 
 

(a) Eligibility.  You are eligible for 40/30 certification if you had no TTHM or HAA5 monitoring 
violations under Rule 0400-45-01-.36 and no individual sample exceeded 0.040 mg/L for TTHM 
or 0.030 mg/L for HAA5 during an eight consecutive calendar quarter period beginning no earlier 
than the date specified below:  

 
If your 40/30 certification is due Then your eligibility for 40/30 certification is 

based on eight consecutive calendar 
quarters of compliance monitoring required 
by Rule 0400-45-01-.36 beginning no 
earlier than 1  

(1) October 1, 2006 January 2004 
(2) April 1, 2007 January 2004 
(3) October 1, 2007 January 2005 
(4) April 1, 2008 January 2005 
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1 Unless you are on reduced monitoring under Rule 0400-45-01-.36 and were not required to monitor during the 
specified period.  If you did not monitor during the specified period, you must base your eligibility on compliance 
samples taken during the 12 months preceding the specified period. 

 
(b) 40/30 certification.   
 

1. You must certify to the Department that every individual compliance sample taken under 
Rule 0400-45-01-.36 during the period specified in subparagraph (a) of this paragraph 
was less than or equal to 0.040 mg/L for TTHM and 0.030mg/L for HAA5, and that you 
have not had any TTHM or HAA5 monitoring violations during the period specified in 
subparagraph (a) of this paragraph. 

 
2. The Department may require you to submit compliance monitoring results, distribution 

system schematics and/or recommended LRAA compliance monitoring locations in 
addition to your certification.  If you fail to submit the requested information, the 
Department may require standard monitoring under paragraph (2) of this rule or a system 
specific study under paragraph (3) of this rule. 

 
3. The Department may still require standard monitoring under paragraph (2) of this rule or 

a system specific study under paragraph (3) of this rule even if you meet the criteria in 
subparagraph (a) of this paragraph. 

 
4. You must retain a complete copy of your certification submitted for 10 years after the date 

that you submitted your certification.  You must make the certification, all data upon 
which the certification is based, and any Department notification available for review by 
the Department or the public. 

 
(5) Very small system waivers 
 

(a) If you serve fewer than 500 people and you have taken TTHM and HAA5 sample under Rule 
0400-45-01-.36 you are not required to comply with this rule unless the Department notifies you 
that you must conduct standard monitoring under paragraph (2) of this rule or a system specific 
study under paragraph (3) of this rule. 

 
(b) If you have not taken TTHM and HAA5 samples under Rule 0400-45-01-.36 or if the Department 

notifies you that you must comply with this rule, you must conduct standard monitoring under 
paragraph (2) of this rule or a system specific study under paragraph (3) of this rule. 

 
(6) LRAA compliance monitoring location recommendations 
 

(a) Your IDSE report must include your recommendations and justification for where and during what 
month(s) TTHM and HAA5 monitoring for LRAA should be conducted.  You must base your 
recommendations on the criteria in subparagraphs (b) through (e) of this paragraph. 

 
(b) You must select the number of monitoring locations specific in the table in this subparagraph.  

You will use these recommended locations as LRAA compliance monitoring locations unless the 
Department requires different or additional locations.  You should distribute locations throughout 
the distribution system to the extent possible.  

 
Source 
water 
type 

Population size 
category 

Monitoring 
frequency1 

Distribution system monitoring location 

   Total per 
monitoring 
period2 

Highest 
TTHM 
locations 

Highest 
HAA5 
locations 

Existing 
compliance 
locations 

Subpart 
H 

<500 Per year 2 1 1  

 500-3,300 Per quarter 2 1 1  
 3,301-9,999 Per quarter 2 1 1  
 10,000-49,999 Per quarter 4 2 1 1 
 50,000-249,999 Per quarter 8 3 3 2 
 250,000-999,999 Per quarter 12 5 4 3 
 1,000,000-499,000 Per quarter 16 6 6 4 



 

SS-7037 (October 2009)  RDA 1693 
249

 >5,000,000 Per quarter 20 8 7 5 
Ground 
Water 

<500 Per year 2 1 1  

 500-9,999 Per year 2 1 1  
 10,000-99,999 Per quarter 4 2 1 1 
 100,000-499,999 Per quarter 6 3 2 1 
 >5,000,000 Per quarter 8 3 3 2 

 

1 All systems must monitor during month of highest DBP concentrations. 
2 Systems on quarterly monitoring must take dual sample sets every 90 days at each monitoring location, except for 

subpart H systems serving 500-3,300.  Systems on annual monitoring and subpart H systems serving 500-3,300 are 
required to take individual TTHM and HAA5 samples (instead of dual sample set) at the locations with the highest 
TTHM and HAA5 concentrations, respectively.  Only one location with a dual sample set per monitoring period is 
needed if highest TTHM and HAA5 concentrations occur at the same location and month if monitored annually. 

 
(c) You must recommend LRAA compliance monitoring location based on standard monitoring 

results, system specific study results, and compliance monitoring results collected under Rule 
0400-45-01-.36.   You must follow the protocol in parts 1 through 8 of this subparagraph.  If 
required to monitor at more than eight locations, you must repeat the protocol as necessary.  If 
you do not have existing compliance monitoring results collected under Rule 0400-45-01-.36 or if 
you do not have enough existing compliance monitoring results taken under Rule 0400-45-01-.36, 
you must repeat the protocol skipping the provisions of parts 3 and 7 of this subparagraph as 
necessary, until you have identified the required total number of monitoring locations.  

 
1. Location with the highest TTHM LRAA not previously selected as a LRAA monitoring 

location. 
 
2. Location with the highest HAA5 LRAA not previously selected as a LRAA monitoring 

location. 
 
3. Existing Rule 0400-45-01-.36 average residence time compliance monitoring location 

(maximum residence time compliance monitoring location for ground water system) with 
the highest HAA5 LRAA not previously selected as a LRAA monitoring location. 

 
4. Location with the highest TTHM LRAA not previously selected as a LRAA monitoring 

location. 
 
5. Location with the highest TTHM LRAA not previously selected as a LRAA monitoring 

location. 
 
6. Location with the highest HAA5 LRAA not previously selected as a LRAA monitoring 

location. 
 
7. Existing Rule 0400-45-01-.36 average residence time compliance monitoring location 

(maximum residence time compliance monitoring location (maximum residence time 
compliance monitoring location for ground water systems) with the highest TTHM LRAA 
not previously selected as a LRAA monitoring location. 

 
8. Location with the highest HAA5 LRAA not previously selected as a LRAA monitoring 

location. 
 

(d) You may recommend locations other than those specified in subparagraph (c) of this paragraph if 
you include a rationale for selecting other locations.  If the Department approves the alternate 
locations, you must monitor at these locations to determine compliance under Rule 0400-45-01-
.38. 

 
(e) Your recommended schedule must include LRAA monitoring during the peak historical month for 

TTHM and HAA5 concentration, unless the Department approves another month.  Once you have 
identified the peak historical month, and if you are required to conduct routine monitoring at least 
quarterly, you must schedule LRAA compliance monitoring at a regular frequency of every 90 
days or fewer. 
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Authority:  T.C.A. §§ 68-221-701 et seq. and 4-5-201 et seq. 
 
0400-45-01-.38 Stage 2 Disinfection Byproducts Requirements (LRAA) 
 
(1) General Requirements 
 

(a) The requirements of this rule constitute national primary drinking water regulations. This rule 
establishes monitoring and other requirements for achieving compliance with maximum 
contaminant levels based on locational running annual averages (LRAA) for total trihalomethanes 
(TTHM) and haloacetic acids (five)(HAA5), and for achieving compliance with maximum residual 
disinfectant residuals for chlorine and chloramine for certain consecutive systems.  

 
(b) Applicability. You are subject to these requirements if your system is a community water system 

or a nontransient noncommunity water system that uses a primary or residual disinfectant other 
than ultraviolet light or delivers water that has been treated with a primary or residual disinfectant 
other than ultraviolet light.  

 
(c) You must comply with the requirements in this rule on the schedule in the following table based 

on your system type. 
 

If you are this type of system You must comply with monitoring under this rule by: 1 
Systems that are not part of a combined distribution system and systems that serve the largest population in the 
combined distribution system 

   System serving 100,000 or more April 1, 2012 
   System serving 50,000–99,999 October 1, 2012 
   System serving 10,000–49,999 October 1, 2013.  
   System serving less than 10,000 October1, 2013 if no Cryptosporidium monitoring is 

required under part (2)(a)4 of Rule 0400-45-01-.39 or 
October 1, 2014 if Cryptosporidium monitoring is 
required under part (2)(a)4 or (2)(a)6. 

Other systems that are part of a combined distribution system 
   Consecutive system or wholesale system —at the same time as the system with the earliest 

compliance date in the combined distribution system 
 

1The Department may grant up to an additional 24 months for compliance with MCLs and operational evaluaton levels if 
you require capital improvements to comply with an MCL.  
 
1. Your monitoring frequency is specified in part (2)(a)2 of this rule.  
 

(i) If you are required to conduct quarterly monitoring, you must begin monitoring in 
the first full calendar quarter that includes the compliance date in the table in this 
subparagraph.  

 
(ii) If you are required to conduct monitoring at a frequency that is less than 

quarterly, you must begin monitoring in the calendar month recommended in the 
IDSE report prepared under paragraph (2) or (3) of Rule 0400-45-01-.37 or the 
calendar month identified in the (LRAA) monitoring plan developed under 
paragraph (3) of this rule no later than 12 months after the compliance date in 
this table.  

 
2. If you are required to conduct quarterly monitoring, you must make compliance 

calculations at the end of the fourth calendar quarter that follows the compliance date and 
at the end of each subsequent quarter (or earlier if the LRAA calculated based on fewer 
than four quarters of data would cause the MCL to be exceeded regardless of the 
monitoring results of subsequent quarters). If you are required to conduct monitoring at a 
frequency that is less than quarterly, you must make compliance calculations beginning 
with the first compliance sample taken after the compliance date.  

 
3. For the purpose of the schedule in this subparagraph, the Department may determine 

that the combined distribution system does not include certain consecutive systems 
based on factors such as receiving water from a wholesale system only on an emergency 
basis or receiving only a small percentage and small volume of water from a wholesale 
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system. The Department may also determine that the combined distribution system does 
not include certain wholesale systems based on factors such as delivering water to a 
consecutive system only on an emergency basis or delivering only a small percentage 
and small volume of water to a consecutive system.  

 
(d) Monitoring and compliance. 
 

1. Systems required to monitor quarterly. To comply with LRAA MCLs, you must calculate 
LRAAs for TTHM and HAA5 using monitoring results collected under this rule and 
determine that each LRAA does not exceed the MCL. If you fail to complete four 
consecutive quarters of monitoring, you must calculate compliance with the MCL based 
on the average of the available data from the most recent four quarters. If you take more 
than one sample per quarter at a monitoring location, you must average all samples 
taken in the quarter at that location to determine a quarterly average to be used in the 
LRAA calculation.  

 
2. Systems required to monitor yearly or less frequently. To determine compliance with 

LRAAs, you must determine that each sample taken is less than the MCL. If any sample 
exceeds the MCL, you must comply with the requirements of paragraph (6) of this rule.  If 
no sample exceeds the MCL, the sample result for each monitoring location is considered 
the LRAA for that monitoring location.  

 
(e) Violation.  You are in violation of the monitoring requirements for each quarter that a monitoring 

result would be used in calculating an LRAA if you fail to monitor.  
 

(2) Routine Monitoring 
 

(a) Monitoring. 
 

1. If you submitted an IDSE report, you must begin monitoring at the locations and months 
you have recommended in your IDSE report submitted under paragraph (6) of Rule 0400-
45-01-.37 following the schedule in subparagraph (1)(c) of this rule, unless the 
Department requires other locations or additional locations after its review. If you 
submitted a 40/30 certification under paragraph (4) of Rule 0400-45-01-.37 or you 
qualified for a very small system waiver under paragraph (5) of Rule 0400-45-01-.37 or 
you are a nontransient noncommunity water system serving <10,000, you must monitor 
at the location(s) and dates identified in your monitoring plan in Rule 0400-45-01-.36, 
updated as required by paragraph (3) of this rule.  

 
2. You must monitor at no fewer than the number of locations identified in this part.  

 
Source water type Population size category Monitoring Frequency 1 Distribution system 

monitoring location total per 
monitoring period2 

Subpart H <500 per year ............. 2 
 500–3,300 per quarter ............. 2 
 3,301–9,999 per quarter .............. 2 
 10,000–49,999 per quarter .............. 4 
 50,000– 249,999 per quarter .............. 8 
 250,000–999,999 per quarter .............. 12 
 1,000,000– 4,999,999 per quarter .............  16 
 >5,000,000 per quarter 20 
    
Ground Water <500 per year 2 
 500–9,999 per year 2 
 10,000–99,999 per quarter 4 
 100,000– 499,999 per quarter 6 
 >500,000 per quarter 8 

 
1  

All systems must monitor during month of highest DBP concentrations.  
2 Systems on quarterly monitoring must take dual sample sets every 90 days at each monitoring location, 

except for subpart H systems serving 500–3,300. Systems on annual monitoring and subpart H systems 
serving 500–3,300 are required to take individual TTHM and HAA5 samples (instead of a dual sample set) 
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at the locations with the highest TTHM and HAA5 concentrations, respectively. Only one location with a dual 
sample set per monitoring period is needed if highest TTHM and HAA5 concentrations occur at the same 
location (and month, if monitored annually).  

 
3. If you are an undisinfected system that begins using a disinfectant other than UV light 

after the dates in Rule 0400-45-01-.37 for complying with the Initial Distribution System 
Evaluation requirements, you must consult with the Department to identify compliance 
monitoring locations for LRAAs. You must then develop a monitoring plan under 
paragraph (3) of this rule that includes those monitoring locations.  

 
(b) Analytical methods.  You must use an approved method listed in Rule 0400-45-01-.14 for TTHM 

and HAA5 analyses.  Analyses must be conducted by laboratories that have received certification 
by EPA or the Department as specified in Rule 0400-45-01-.14. 

 
(3) LRAA monitoring plan. 
 

(a) 1. You must develop and implement a monitoring plan to be kept on file for Department and 
public review. The monitoring plan must contain the elements in subpart (i) through (iv) of 
this part and be complete no later than the date you conduct your initial monitoring under 
this rule.  

 
(i) Monitoring locations;  
 
(ii) Monitoring dates;  
 
(iii) Compliance calculation procedures; and  
 
(iv) Monitoring plans for any other systems in the combined distribution system if the 

Department has reduced monitoring requirements under the State authority in 40 
CFR 142.16(m).  

 
2. If you were not required to submit an IDSE report under either paragraph (2) or (3) of 

Rule 0400-45-01-.37, and you do not have sufficient compliance monitoring locations 
under Rule 0400-45-01-.36 to identify the required number of LRAA compliance 
monitoring locations indicated in subparagraph (6)(b) of Rule 0400-45-01-.37, you must 
identify additional locations by alternating selection of locations representing high TTHM 
levels and high HAA5 levels until the required number of compliance monitoring locations 
have been identified. You must also provide the rationale for identifying the locations as 
having high levels of TTHM or HAA5. If you have more Rule 0400-45-01-.36 monitoring 
locations than required for LRAA compliance monitoring in subparagraph (6)(b) of Rule 
0400-45-01-.37, you must identify which locations you will use for LRAA compliance 
monitoring by alternating selection of locations representing high TTHM levels and high 
HAA5 levels until the required number of LRAA compliance monitoring locations have 
been identified.  

 
(b) If you are a subpart H system serving > 3,300 people, you must submit a copy of your monitoring 

plan to the Department prior to the date you conduct your initial LRAA monitoring, unless your 
IDSE report submitted under Rule 0400-45-01-.37 contains all the information required by this 
paragraph.  

 
(c) You may revise your monitoring plan to reflect changes in treatment, distribution system 

operations and layout (including new service areas), or other factors that may affect TTHM or 
HAA5 formation, or for Department-approved reasons, after consultation with the Department 
regarding the need for changes and the appropriateness of changes. If you change monitoring 
locations, you must replace existing compliance monitoring locations with the lowest LRAA with 
new locations that reflect the current distribution system locations with expected high TTHM or 
HAA5 levels. The Department may also require modifications in your monitoring plan. If you are a 
subpart H system serving > 3,300 people, you must submit a copy of your modified monitoring 
plan to the Department prior to the date you are required to comply with the revised monitoring 
plan.  
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(4) Reduced monitoring. 
 

(a) You may reduce monitoring to the level specified in the table in this subparagraph any time the 
LRAA is less than or equal to 0.040 mg/L for TTHM and less than or equal to 0.030 mg/L for 
HAA5 at all monitoring locations. You may only use data collected under the provisions Rule 
0400-45-01-.37 or this rule to qualify for reduced monitoring. In addition, the source water annual 
average TOC level, before any treatment, must be less than or equal to 4.0 mg/L at each 
treatment plant treating surface water or ground water under the direct influence of surface water, 
based on monitoring conducted under either subpart (6)(b)1(iii) or subparagraph (6)(d) of Rule 
0400-45-01-.36. 

 
Source water 

type 
Population size 

category 
Monitoring 

Frequency 1 
Distribution system monitoring location per monitoring period 

    
Subpart H <500 per year . monitoring may not be reduced 
 500–3,300 per year  1 TTHM and 1 HAA5 sample: one at the location and during the 

quarter with the highest TTHM single measurement, one at the 
location and during the quarter with the highest HAA5 single 
measurement; 1 dual sample set per year if the highest TTHM 
and HAA5 measurements occurred at the same location and 
quarter. 

 3,301–9,999 per year  2 dual sample sets: one at the location and during the quarter 
with the highest TTHM single measurement, one at the location 
and during the quarter with the highest HAA5 single 
measurement. 

 10,000–49,999 per quarter 2 dual sample sets at the locations with the highest TTHM and 
highest HAA5 LRAAs 

 50,000– 
249,999 

per quarter 4 dual sample sets—at the locations with the two highest TTHM 
and two highest HAA5 LRAAs 

 250,000–
999,999 

per quarter  6 dual sample sets—at the locations with the three highest TTHM 
and three highest HAA5 LRAAs 

 1,000,000– 
4,999,999 

per quarter  8 dual sample sets—at the locations with the four highest TTHM 
and four highest HAA5 LRAAs. 

 >5,000,000 per quarter 10 dual sample sets—at the locations with the five highest TTHM 
and five highest HAA5 LRAAs 

    
Ground Water <500 every third 

year 
1 TTHM and 1 HAA5 sample: one at the location and during the 
quarter with the highest TTHM single measurement, one at the 
location and during the quarter with the highest HAA5 single 
measurement; 1 dual sample set per year if the highest TTHM 
and HAA5 measurements occurred at the same location and 
quarter. 

 500–9,999 per year 1 TTHM and 1 HAA5 sample: one at the location and during the 
quarter with the highest TTHM single measurement, one at the 
location and during the quarter with the highest HAA5 single 
measurement; 1 dual sample set per year if the highest TTHM 
and HAA5 measurements occurred at the same location and 
quarter 

 10,000–99,999 per year 2 dual sample sets: one at the location and during the quarter 
with the highest TTHM single measurement, one at the location 
and during the quarter with the highest HAA5 single 
measurement. 

 100,000– 
499,999 

per quarter 2 dual sample sets; at the locations with the highest TTHM and 
highest HAA5 LRAAs. 

 >500,000 per quarter 4 dual sample sets at the locations with the two highest TTHM 
and two highest HAA5 LRAAs. 

 
1 Systems on quarterly monitoring must take dual sample sets every 90 days. 
 

(b) You may remain on reduced monitoring as long as the TTHM LRAA is less than or equal to 0.040 
mg/L and the HAA5 LRAA less than or equal to 0.030 mg/L at each monitoring location (for 
systems with quarterly reduced monitoring) or each TTHM sample is less than or equal to 0.060 
mg/L and each HAA5 sample is less than or equal to 0.045 mg/L (for systems with annual or less 
frequent monitoring). In addition, the source water annual average TOC level, before any 
treatment, must be less than or equal to 4.0 mg/L at each treatment plant treating surface water 
or ground water under the direct influence of surface water, based on monitoring conducted 
under either subpart (6)(b)1(iii) or subparagraph (6)(d) of Rule 0400-45-01-.36. 
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(c) If the LRAA based on quarterly monitoring at any monitoring location exceeds either 0.040 mg/L 
for TTHM or 0.030 mg/L for HAA5 or if the annual (or less frequent) sample at any location 
exceeds either 0.060 mg/L for TTHM or 0.045 mg/L for HAA5, or if the source water annual 
average TOC level, before any treatment, is >4.0 mg/L at any treatment plant treating surface 
water or ground water under the direct influence of surface water, you must resume routine 
monitoring under paragraph (2) of this rule or begin increased monitoring if paragraph (6) of this 
rule applies.  

 
(d) The Department may return your system to routine monitoring at the Department’s discretion.  
 

(5) Additional requirements for consecutive systems. 
 

(a) If you are a consecutive system that does not add a disinfectant but delivers water that has been 
treated with a primary or residual disinfectant other than ultraviolet light, you must comply with 
analytical and monitoring requirements for chlorine and chloramines in subparagraphs (5)(c) and 
(6)(c) of Rule 0400-45-01-.36 and the compliance requirements in part (7)(c)1 of Rule 0400-45-
01-.36 beginning April 1, 2009, unless required earlier by the Department, and report monitoring 
results under subparagraph (8)(c) of Rule 0400-45-01-.36.  

 
(6) Conditions requiring increased monitoring. 
 

(a) If you are required to monitor at a particular location annually or less frequently than annually 
under paragraph (2) or (3) of this rule, you must increase monitoring to dual sample sets once per 
quarter (taken every 90 days) at all locations if a TTHM sample is >0.080 mg/L or a HAA5 sample 
is >0.060 mg/L at any location.  

 
(b) You are in violation of the MCL when the LRAA exceeds the MCLs in paragraph (6) of Rule 0400-

45-01-.06, calculated based on four consecutive quarters of monitoring (or the LRAA calculated 
based on fewer than four quarters of data if the MCL would be exceeded regardless of the 
monitoring results of subsequent quarters). You are in violation of the monitoring requirements for 
each quarter that a monitoring result would be used in calculating an LRAA if you fail to monitor.  

 
(c) You may return to routine monitoring once you have conducted increased monitoring for at least 

four consecutive quarters and the LRAA for every monitoring location is less than or equal to 
0.060 mg/L for TTHM and less than or equal to 0.045 mg/L for HAA5.  

 
(7) Operational evaluation levels. 
 

(a) You have exceeded the operational evaluation level at any monitoring location where the sum of 
the two previous quarters’ TTHM results plus twice the current quarter’s TTHM result, divided by 
4 to determine an average, exceeds 0.080 mg/L, or where the sum of the two previous quarters’ 
HAA5 results plus twice the current quarter’s HAA5 result, divided by 4 to determine an average, 
exceeds 0.060 mg/L.  

 
(b) 1. If you exceed the operational evaluation level, you must conduct an operational 

evaluation and submit a written report of the evaluation to the Department no later than 
90 days after being notified of the analytical result that causes you to exceed the 
operational evaluation level. The written report must be made available to the public upon 
request.  

 
2. Your operational evaluation must include an examination of system treatment and 

distribution operational practices, including storage tank operations, excess storage 
capacity, distribution system flushing, changes in sources or source water quality, and 
treatment changes or problems that may contribute to TTHM and HAA5 formation and 
what steps could be considered to minimize future exceedances.  

 
(i) You may request and the Department may allow you to limit the scope of your 

evaluation if you are able to identify the cause of the operational evaluation level 
exceedance.  
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(ii) Your request to limit the scope of the evaluation does not extend the schedule in 
part 1 of this subparagraph for submitting the written report. The Department 
must approve this limited scope of evaluation in writing and you must keep that 
approval with the completed report. 

 
(8) Requirements for remaining on reduced TTHM and HAA5 monitoring based on Rule 0400-45-01-.36 

results. 
 

(a) You may remain on reduced monitoring after the dates identified in subparagraph (1)(c) of this 
rule for compliance with this rule only if you qualify for a 40/30 certification under paragraph (4) of 
Rule 0400-45-01-.37 or have received a very small system waiver under paragraph (5) of Rule 
0400-45-01-.37, plus you meet the reduced monitoring criteria in subparagraph (4)(a) of this rule, 
and you do not change or add monitoring locations from those used for compliance monitoring 
under Rule 0400-45-01-.36. If your monitoring locations under this rule differ from your monitoring 
locations under Rule 0400-45-01-.36 (subpart L), you may not remain on reduced monitoring after 
the dates identified in subparagraph (1)(c) of this rule for compliance with this rule. 

 
(9) Requirements for remaining on increased TTHM and HAA5 monitoring based on Rule 0400-45-01-.36 

results. 
 

(a) If you were on increased monitoring under part (6)(b)1 of Rule 0400-45-01-.36, you must remain 
on increased monitoring until you qualify for a return to routine monitoring under subparagraph 
(6)(c) of this rule. You must conduct increased monitoring under paragraph (6) of this rule at the 
monitoring locations in the monitoring plan developed under paragraph (3) of this rule beginning 
at the date identified in subparagraph (1)(c) of this rule for compliance with this rule and remain 
on increased monitoring until you qualify for a return to routine monitoring under subparagraph 
(6)(c) of this rule. 

 
(10) Reporting and Recordkeeping Requirements 
 

(a) Reporting. 
 

1. You must report the following information for each monitoring location to the Department 
within 10 days of the end of any quarter in which monitoring is required:  

 
(i) Number of samples taken during the last quarter.  
 
(ii) Date and results of each sample taken during the last quarter.  
 
(iii) Arithmetic average of quarterly results for the last four quarters for each 

monitoring location (LRAA), beginning at the end of the fourth calendar quarter 
that follows the compliance date and at the end of each subsequent quarter. If 
the LRAA calculated based on fewer than four quarters of data would cause the 
MCL to be exceeded regardless of the monitoring results of subsequent quarters, 
you must report this information to the Department as part of the first report due 
following the compliance date or anytime thereafter that this determination is 
made. If you are required to conduct monitoring at a frequency that is less than 
quarterly, you must make compliance calculations beginning with the first 
compliance sample taken after the compliance date, unless you are required to 
conduct increased monitoring under paragraph (6) of this rule.  

 
(iv) Whether, based on paragraph (6) of Rule 0400-45-01-.06 and this rule, the MCL 

was violated at any monitoring location.  
 
(v) Any operational evaluation levels that were exceeded during the quarter and, if 

so, the location and date, and the calculated TTHM and HAA5 levels.  
 

2. If you are a subpart H system seeking to qualify for or remain on reduced TTHM/HAA5 
monitoring, you must report the following source water TOC information for each 
treatment plant that treats surface water or ground water under the direct influence of 
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surface water to the Department within 10 days of the end of any quarter in which 
monitoring is required:  

 
(i) The number of source water TOC samples taken each month during last quarter.  
 
(ii) The date and result of each sample taken during last quarter.  
 
(iii) The quarterly average of monthly samples taken during last quarter or the result 

of the quarterly sample.  
 
(iv) The running annual average (RAA) of quarterly averages from the past four 

quarters.  
 
(v) Whether the RAA exceeded 4.0 mg/L.  
 

3. The Department may choose to perform calculations and determine whether the MCL 
was exceeded or the system is eligible for reduced monitoring in lieu of having the 
system report that information. 

 
(b) Recordkeeping. You must retain any LRAA monitoring plans and your LRAA monitoring results 

as required by Rule 0400-45-01-.20.  
 

Authority:  T.C.A. §§ 68-221-701 et seq. and 4-5-201 et seq. 
 
0400-45-01-.39 Enhanced Treatment for Cryptosporidium. 
 
(1) General requirements.  
 

(a) The requirements of this rule are national primary drinking water regulations. The regulations 
establish or extend treatment technique requirements in lieu of maximum contaminant levels for 
Cryptosporidium. These requirements are in addition to requirements for filtration and disinfection 
in Rule 0400-45-01-.31.  

 
(b) Applicability. The requirements of this rule apply to all subpart H systems, which are public water 

systems supplied by a surface water source and public water systems supplied by a ground water 
source under the direct influence of surface water (GWUDI).  

 
1. Wholesale systems, as defined in Rule 0400-45-01-.04, must comply with the 

requirements of this rule based on the population of the largest system in the combined 
distribution system.  

 
2. The requirements of this rule for filtered systems apply to systems required by National 

Primary Drinking Water Regulations to provide filtration treatment, whether or not the 
system is currently operating a filtration system.  

 
3. The requirements of this rule for unfiltered systems apply only to unfiltered systems that 

timely met and continue to meet the filtration avoidance criteria in Rule 0400-45-01-.31, 
as applicable.  

 
(c) Requirements. Systems subject to this rule must comply with the following requirements:  
 

1. Systems must conduct an initial and a second round of source water monitoring for each 
plant that treats a surface water or GWUDI source. This monitoring may include sampling 
for Cryptosporidium, E. coli, and turbidity as described in paragraphs (2) through (7) of 
this rule, to determine what level, if any, of additional Cryptosporidium treatment they 
must provide.  

 
2. Systems that plan to make a significant change to their disinfection practice must develop 

disinfection profiles and calculate disinfection benchmarks, as described in paragraph (9) 
through (10) of this rule.  
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3. Filtered systems must determine their Cryptosporidium treatment bin classification as 

described in paragraph (11) of this rule and provide additional treatment for 
Cryptosporidium, if required, as described in paragraph (12) of this rule. All unfiltered 
systems must provide treatment for Cryptosporidium as described in paragraph (13) of 
this rule. Filtered and unfiltered systems must implement Cryptosporidium treatment 
according to the schedule in paragraph (14) of this rule. 

 
4.  Systems with uncovered finished water storage facilities must comply with the 

requirements to cover the facility or treat the discharge from the facility as described in 
paragraph (15) of this rule.  

 
5. Systems required to provide additional treatment for Cryptosporidium must implement 

microbial toolbox options that are designed and operated as described in paragraphs (16) 
through (21) of this rule.  

 
6. Systems must comply with the applicable recordkeeping and reporting requirements 

described in paragraphs (22) through (23) of this rule.  
 
7. Systems must address significant deficiencies identified in sanitary surveys performed by 

the Department or EPA as described in paragraph (24) of this rule.  
 

(2) Source water monitoring.  
 

(a) Initial round of source water monitoring. Systems must conduct the following monitoring on the 
schedule in subparagraph (c) of this paragraph unless they meet the monitoring exemption 
criteria in subparagraph (d) of this paragraph.  

 
1. Filtered systems serving at least 10,000 people must sample their source water for 

Cryptosporidium, E. coli, and turbidity at least monthly for 24 months.  
 
2. Unfiltered systems serving at least 10,000 people must sample their source water for 

Cryptosporidium at least monthly for 24 months.  
 
3. (i) Filtered systems serving fewer than 10,000 people must sample their source 

water for E. coli at least once every two weeks for 12 months.  
 

(ii) A filtered system serving fewer than 10,000 people may avoid E. coli monitoring 
if the system notifies the Department that it will monitor for Cryptosporidium as 
described in part 4 of this subparagraph. The system must notify the Department 
no later than 3 months prior to the date the system is otherwise required to start 
E. coli monitoring under subparagraph (c) of this paragraph.  

 
4. Filtered systems serving fewer than 10,000 people must sample their source water for 

Cryptosporidium at least twice per month for 12 months or at least monthly for 24 months 
if they meet one of the following, based on monitoring conducted under part 3 of this 
subparagraph:  

 
(i) For systems using lake/reservoir sources, the annual mean E. coli concentration 

is greater than 10 E. coli/ 100 mL.  
 
(ii) For systems using flowing stream sources, the annual mean E. coli concentration 

is greater than 50 E. coli/ 100 mL.  
 
(iii) The system does not conduct E. coli monitoring as described in part 3 of this 

subparagraph.  
 
(iv) Systems using ground water under the direct influence of surface water (GWUDI) 

must comply with the requirements of this part based on the E. coli level that 
applies to the nearest surface water body. If no surface water body is nearby, the 
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system must comply based on the requirements that apply to systems using 
lake/reservoir sources.  

 
5. For filtered systems serving fewer than 10,000 people, the Department may approve 

monitoring for an indicator other than E. coli under part 3 of this subparagraph. The 
Department also may approve an alternative to the E. coli concentration in subpart 4(i), 
(ii) or (iv) of this subparagraph to trigger Cryptosporidium monitoring. This approval by 
the Department must be provided to the system in writing and must include the basis for 
the Department’s determination that the alternative indicator and/or trigger level will 
provide a more accurate identification of whether a system will exceed the Bin 1 
Cryptosporidium level in paragraph (11) of this rule.  

 
6. Unfiltered systems serving fewer than 10,000 people must sample their source water for 

Cryptosporidium at least twice per month for 12 months or at least monthly for 24 
months.  

 
7.  Systems may sample more frequently than required if the sampling frequency is evenly 

spaced throughout the monitoring period.  
 

(b) Second round of source water monitoring. Systems must conduct a second round of source water 
monitoring that meets the requirements for monitoring parameters, frequency, and duration 
described in subparagraph (a) of this paragraph, unless they meet the monitoring exemption 
criteria in subparagraph (d) of this paragraph. Systems must conduct this monitoring on the 
schedule in subparagraph (c) of this paragraph.  

 
(c) Monitoring schedule. Systems must begin the monitoring required in subparagraphs (a) and (b) of 

this paragraph no later than the month beginning with the date listed in this table:  
 

SOURCE WATER MONITORING STARTING DATES TABLE 
 

Systems that serve  Must begin the first round of source 
water monitoring no later than the month 

beginning . . . 

And must begin the second 
round of source water monitoring 

no later than the month 
beginning . . . 

(1) At least 100,000 people (i) October 1, 2006 (ii) April 1, 2015. 
(2) From 50,000 to 99,999 people (i) April 1, 2007 (ii) October 1, 2015 
(3) From 10,000 to 49,999 people (i) April 1, 2008 (ii) October 1, 2016. 
(4) Fewer than 10,000 and monitor for 
E. colia 

(i) October 1, 2008 (ii) October 1, 2017. 

(5) Fewer than 10,000 and monitor for 
Cryptosporidium b 

(i) April 1, 2010 (ii) April 1, 2019 

a  Applies only to filtered systems. 
b  Applies to filtered systems that meet the conditions of paragraph (a)4 and unfiltered systems.  
 

(d) Monitoring avoidance. 
 

1. Filtered system are not required to conduct source water monitoring under this rule if the 
system will provide a total of at least 5.5-log of treatment for Cryptosporidium, equivalent 
to meeting the treatment requirements of Bin 4 in paragraph (12) of this rule. 

 
2. Unfiltered systems are not required to conduct source water monitoring under this rule if 

the system will provide a total of at least 3-log Cryptosporidium inactivation, equivalent to 
meeting the treatment requirements for unfiltered systems with a mean Cryptosporidium 
concentration of greater than 0.01 oocysts/L in paragraph (13) of this rule. 

 
3. If a system chooses to provide the level of treatment in parts 1 or 2 of this subparagraph, 

as applicable, rather than start source water monitoring, the system must notify the 
Department in writing no later than the date the system is scheduled for monitoring under 
paragraph (3) of this rule.  Alternatively, a system may choose to stop sampling at any 
point after it has initiated monitoring if it notifies the Department in writing that it will 
provide this level of treatment.  Systems must install and operate technologies to provide 
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this level of treatment by the applicable treatment compliance date in paragraph (14) of 
this rule. 

 
(e) Plants operating only part of the year. Systems with subpart H plants that operate for only part of 

the year must conduct source water monitoring in accordance with this rule, but with the following 
modifications:  

 
1. Systems must sample their source water only during the months that the plant operates 

unless the Department specifies another monitoring period based on plant operating 
practices.  

 
2. Systems with plants that operate less than six months per year and that monitor for 

Cryptosporidium must collect at least six Cryptosporidium samples per year during each 
of two years of monitoring. Samples must be evenly spaced throughout the period the 
plant operates.  

 
(f) 1. New sources. A system that begins using a new source of surface water or GWUDI after 

the system is required to begin monitoring under subparagraph (c) of this paragraph must 
monitor the new source on a schedule the Department approves. Source water 
monitoring must meet the requirements of this rule. The system must also meet the bin 
classification and Cryptosporidium treatment requirements of paragraphs (11) and (12) or 
(13) of this rule, as applicable, for the new source on a schedule the Department 
approves.  

 
2. The requirements of this paragraph apply to subpart H systems that begin operation after 

the monitoring start date applicable to the system’s size under subparagraph (c) of this 
paragraph. 

 
3. The system must begin a second round of source water monitoring no later than 6 years 

following initial bin classification under paragraph (11) of this rule or determination of the 
mean Cryptosporidium level under paragraph (13) of this rule, as applicable.  

 
(g) Failure to collect any source water sample required under this paragraph in accordance with the 

sampling schedule, sampling location, analytical method, approved laboratory, and reporting 
requirements of paragraphs (3) through (7) of this rule is a monitoring violation.  

 
(h) Grandfathering monitoring data. Systems may use (grandfather) monitoring data collected prior to 

the applicable monitoring start date in subparagraph (c) of this paragraph to meet the initial 
source water monitoring requirements in subparagraph (a) of this paragraph. Grandfathered data 
may substitute for an equivalent number of months at the end of the monitoring period. All data 
submitted under this paragraph must meet the requirements in paragraph (8) of this rule. 

 
(3) Sampling schedules.  
 

(a) Systems required to conduct source water monitoring under paragraph (2) of this rule must 
submit a sampling schedule that specifies the calendar dates when the system will collect each 
required sample.  

 
1. Systems must submit sampling schedules no later than 3 months prior to the applicable 

date listed in subparagraph (2)(c) of this rule for each round of required monitoring.  
 
2. (i) Systems serving at least 10,000 people must submit their sampling schedule for 

the initial round of source water monitoring under subparagraph (2)(a) of this rule 
to the Department and to the EPA electronically at https://intranet.epa.gov/lt2/. 

 
(ii) If a system is unable to submit the sampling schedule electronically, the system 

may use an alternative approach for submitting the sampling schedule that EPA 
approves.  
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3. Systems serving fewer than 10,000 people must submit their sampling schedules for the 
initial round of source water monitoring under subparagraph (2)(a) of this rule to the 
Department.  

 
4. Systems must submit sampling schedules for the second round of source water 

monitoring under subparagraph (2)(b) of this rule to the Department.  
 
5. If EPA or the Department does not respond to a system regarding its sampling schedule, 

the system must sample at the reported schedule.  
 

(b) Systems must collect samples within two days before or two days after the dates indicated in their 
sampling schedule (i.e., within a five-day period around the schedule date) unless one of the 
conditions of part 1 or 2 of this subparagraph applies.  

 
1. If an extreme condition or situation exists that may pose danger to the sample collector, 

or that cannot be avoided and causes the system to be unable to sample in the 
scheduled five-day period, the system must sample as close to the scheduled date as is 
feasible unless the Department approves an alternative sampling date. The system must 
submit an explanation for the delayed sampling date to the Department concurrent with 
the shipment of the sample to the laboratory.  

 
2 (i) If a system is unable to report a valid analytical result for a scheduled sampling 

date due to equipment failure, loss of or damage to the sample, failure to comply 
with the analytical method requirements, including the quality control 
requirements in paragraph (5) of this rule, or the failure of an approved laboratory 
to analyze the sample, then the system must collect a replacement sample.  

 
(ii) The system must collect the replacement sample not later than 21 days after 

receiving information that an analytical result cannot be reported for the 
scheduled date unless the system demonstrates that collecting a replacement 
sample within this time frame is not feasible or the Department approves an 
alternative resampling date. The system must submit an explanation for the 
delayed sampling date to the Department concurrent with the shipment of the 
sample to the laboratory.  

 
(c) Systems that fail to meet the criteria of subparagraph (b) of this paragraph for any source water 

sample required under paragraph (2) of this rule must revise their sampling schedules to add 
dates for collecting all missed samples. Systems must submit the revised schedule to the 
Department for approval prior to when the system begins collecting the missed samples.  

 
(4) Sampling locations.  
 

(a) Systems required to conduct source water monitoring under paragraph (2) of this rule must 
collect samples for each plant that treats a surface water or GWUDI source. Where multiple 
plants draw water from the same influent, such as the same pipe or intake, the Department may 
approve one set of monitoring results to be used to satisfy the requirements of paragraph (2) of 
this rule for all plants. 

 
(b) 1. Systems must collect source water samples prior to chemical treatment, such as 

coagulants, oxidants and disinfectants, unless the system meets the condition of part 2 of 
this subparagraph.  

 
2. The Department may approve a system to collect a source water sample after chemical 

treatment. To grant this approval, the Department must determine that collecting a 
sample prior to chemical treatment is not feasible for the system and that the chemical 
treatment is unlikely to have a significant adverse effect on the analysis of the sample.  

 
(c) Systems that recycle filter backwash water must collect source water samples prior to the point of 

filter backwash water addition.  
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(d) Bank filtration. 
 

1. Systems that receive Cryptosporidium treatment credit for bank filtration under 
subparagraph (4)(b) or (d) of Rule 0400-45-01-.31, as applicable, must collect source 
water samples in the surface water prior to bank filtration.  

 
2. Systems that use bank filtration as pretreatment to a filtration plant must collect source 

water samples from the well (i.e., after bank filtration). Use of bank filtration during 
monitoring must be consistent with routine operational practice. Systems collecting 
samples after a bank filtration process may not receive treatment credit for the bank 
filtration under subparagraph (18)(c) of this rule. 

 
(e) Multiple sources. Systems with plants that use multiple water sources, including multiple surface 

water sources and blended surface water and ground water sources, must collect samples as 
specified in part 1 or 2 of this subparagraph. The use of multiple sources during monitoring must 
be consistent with routine operational practice.  

 
1. If a sampling tap is available where the sources are combined prior to treatment, systems 

must collect samples from the tap.  
 
2. If a sampling tap where the sources are combined prior to treatment is not available, 

systems must collect samples at each source near the intake on the same day and must 
follow either subpart (i) or (ii) of this part for sample analysis.  

 
(i) Systems may composite samples from each source into one sample prior to 

analysis. The volume of sample from each source must be weighted according to 
the proportion of the source in the total plant flow at the time the sample is 
collected.  

 
(ii) Systems may analyze samples from each source separately and calculate a 

weighted average of the analysis results for each sampling date. The weighted 
average must be calculated by multiplying the analysis result for each source by 
the fraction the source contributed to total plant flow at the time the sample was 
collected and then summing these values.  

 
(f) Additional Requirements. Systems must submit a description of their sampling location(s) to the 

Department at the same time as the sampling schedule required under paragraph (3) of this rule. 
This description must address the position of the sampling location in relation to the system’s 
water source(s) and treatment processes, including pretreatment, points of chemical treatment, 
and filter backwash recycle. If the Department does not respond to a system regarding sampling 
location(s), the system must sample at the reported location(s). 

 
(5) Reserved 
 
(6) Approved laboratories.  
 

(a) Cryptosporidium. Systems must have Cryptosporidium samples analyzed by a laboratory that is 
approved under EPA’s Laboratory Quality Assurance Evaluation Program for Analysis of 
Cryptosporidium in Water or a laboratory that has been certified for Cryptosporidium analysis by 
an equivalent State laboratory certification program.  

 
(b) E. coli. Any laboratory certified by the EPA, the National Environmental Laboratory Accreditation 

Conference or the Department for total coliform or fecal coliform analysis under Rule 0400-45-01-
.31 is approved for E. coli analysis under this rule when the laboratory uses the same technique 
for E. coli that the laboratory uses to count the number of e-coli colonies under Rule 0400-45-01-
.31.  The alternative testing method of E. coli under this rule is Standard Method 9222 D/9222 G. 
Membrane Filtration, Two Step Methodology from Standard Method 20th edition. 

 
(c) Turbidity. Measurements of turbidity must be made by a party approved by the Department.  
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(7) Reporting source water monitoring results.  
 

(a) Systems must report results from the source water monitoring required under paragraph (2) of 
this rule no later than 10 days after the end of the first month following the month when the 
sample is collected.  

 
(b) 1. All systems serving at least 10,000 people must report the results from the initial source 

water monitoring required under subparagraph (2)(a) of this rule to EPA electronically at 
https://intranet.epa.gov/lt2/.  

 
2. If a system is unable to report monitoring results electronically, the system may use an 

alternative approach for reporting monitoring results that EPA approves.  
 

(c) Systems serving fewer than 10,000 people must report results from the initial source water 
monitoring required under subparagraph (2)(a) of this rule to the Department.  

 
(d) All systems must report results from the second round of source water monitoring required under 

paragraph (2) of this rule to the Department.  
 
(e) Systems must report the applicable information in part 1 and 2 of this subparagraph for the 

source water monitoring required under paragraph (2) of this rule.  
 

1. Systems must report the following data elements for each Cryptosporidium analysis:  
PWSID, Facility ID, Sample collection date, Sample type (field or matrix spike), Sample 
volume filtered (L), to nearest 0.25 L. Was 100% of filtered volume examined, Number of 
oocysts counted.  

 
(i) For matrix spike samples, systems must also report the sample volume spiked 

and estimated number of oocysts spiked. These data are not required for field 
samples. 

 
(ii) For samples in which less than 10 L is filtered or less than 100% of the sample 

volume is examined, systems must also report the number of filters used and the 
packed pellet volume.  

 
(iii) For samples in which less than 100% of sample volume is examined, systems 

must also report the volume of resuspended concentrate and volume of this 
resuspension processed through immunomagnetic separation.  

 
2. Systems must report the following data elements for each E. coli analysis:  PWSID, 

Facility ID, Sample collection date, Analytical method number, Method type, Source type 
(flowing stream, lake/reservoir, GWUDI), E. coli/100 mL, Turbidity..  Systems serving 
fewer than 10,000 people that are not required to monitor for turbidity under paragraph 
(2) of this rule are not required to report turbidity with their E. coli results.  

 
(8) Grandfathering previously collected data.  
 

(a) 1. Systems may comply with the initial source water monitoring requirements of 
subparagraph (2)(a) of this rule by grandfathering sample results collected before the 
system is required to begin monitoring (i.e., previously collected data). To be 
grandfathered, the sample results and analysis must meet the criteria in this paragraph 
and the Department must approve.  

 
2. A filtered system may grandfather Cryptosporidium samples to meet the requirements of 

subparagraph (2)(a) of this rule when the system does not have corresponding E. coli 
and turbidity samples. A system that grandfathers Cryptosporidium samples without E. 
coli and turbidity samples is not required to collect E. coli and turbidity samples when the 
system completes the requirements for Cryptosporidium monitoring under subparagraph 
(2)(a) of this rule.  
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(b) E. coli sample analysis. The analysis of E. coli samples must meet the analytical method and 
approved laboratory requirements of paragraphs (5) through (6) of this rule.  

 
(c) Cryptosporidium sample analysis. The analysis of Cryptosporidium samples must meet the 

criteria in this subparagraph.  
 

1. Laboratories analyzed Cryptosporidium samples using one of the analytical methods in 
subparts (i) through (vi) of this part, which are incorporated by reference. The Director of 
the Federal Register approves this incorporation by reference in accordance with 5 
U.S.C. 552(a) and 1 CFR part 51. You may obtain a copy of these methods on-line from 
the United States Environmental Protection Agency, Office of Ground Water and Drinking 
Water, 1201 Constitution Ave, NW, Washington, DC 20460 (Telephone: 800-426-4791). 
You may inspect a copy at the Water Docket in the EPA Docket Center, 1301 
Constitution Ave., NW, Washington, DC, (Telephone: 202-566- 2426) or at the National 
Archives and Records Administration (NARA). For information on the availability of this 
material at NARA, call 202–741–6030, or go to: 
http://www.archives.gov/federal_register/code_of_federal_regulations/ibr_locations.html.  

 
(i) Method 1623: Cryptosporidium and Giardia in Water by Filtration/IMS/ FA, 2005, 

United States Environmental Protection Agency, EPA–815–R–05–002.  
 
(ii) Method 1622: Cryptosporidium in Water by Filtration/IMS/FA, 2005, United 

States Environmental Protection Agency, EPA–815–R–05–001.  
 
(iii) Method 1623: Cryptosporidium and Giardia in Water by Filtration/IMS/ FA, 2001, 

United States Environmental Protection Agency, EPA–821–R–01–025.  
 
(iv) Method 1622: Cryptosporidium in Water by Filtration/IMS/FA, 2001, United 

States Environmental Protection Agency, EPA–821–-R–01–026.  
 
(v) Method 1623: Cryptosporidium and Giardia in Water by Filtration/IMS/ FA, 1999, 

United States Environmental Protection Agency, EPA–821–R–99–006.  
 
(vi) Method 1622: Cryptosporidium in Water by Filtration/IMS/FA, 1999, United 

States Environmental Protection Agency, EPA–821–R–99–001.  
 

2. For each Cryptosporidium sample, the laboratory analyzed at least 10 L of sample or at 
least 2 mL of packed pellet or as much volume as could be filtered by 2 filters that EPA 
approved for the methods listed in part 1 of this subparagraph.  

 
(d) Sampling location. The sampling location must meet the conditions in paragraph (4) of this rule.  
 
(e) Sampling frequency. Cryptosporidium samples were collected no less frequently than each 

calendar month on a regular schedule, beginning no earlier than January 1999. Sample collection 
intervals may vary for the conditions specified in parts (3)(b)1 and 2 of this rule if the system 
provides documentation of the condition when reporting monitoring results.  

 
1. The Department may approve grandfathering of previously collected data where there 

are time gaps in the sampling frequency if the system conducts additional monitoring the 
Department specifies to ensure that the data used to comply with the initial source water 
monitoring requirements of subparagraph (2)(a) of this rule are seasonally representative 
and unbiased.  

 
2. Systems may grandfather previously collected data where the sampling frequency within 

each month varied. If the Cryptosporidium sampling frequency varied, systems must 
follow the monthly averaging procedure in parts (11)(b)5 or (13)(a)3 of this rule, as 
applicable, when calculating the bin classification for filtered systems or the mean 
Cryptosporidium concentration for unfiltered systems.  
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(f) Reporting monitoring results for grandfathering. Systems that request to grandfather previously 
collected monitoring results must report the following information by the applicable dates listed in 
this subparagraph. Systems serving at least 10,000 people must report this information to EPA 
unless the Department approves reporting to the Department rather than EPA. Systems serving 
fewer than 10,000 people must report this information to the Department.  

 
1. Systems must report that they intend to submit previously collected monitoring results for 

grandfathering. This report must specify the number of previously collected results the 
system will submit, the dates of the first and last sample, and whether a system will 
conduct additional source water monitoring to meet the requirements of subparagraph 
(2)(a) of this rule. Systems must report this information no later than the date the 
sampling schedule under paragraph (3) of this rule is required.  

 
2. Systems must report previously collected monitoring results for grandfathering, along with 

the associated documentation listed in subparts (i) through (iv) of this part, no later than 
two months after the applicable date listed in subparagraph (2)(c) of this rule.  

 
(i) For each sample result, systems must report the applicable data elements in 

paragraph (7) of this rule.  
 
(ii) Systems must certify that the reported monitoring results include all results the 

system generated during the time period beginning with the first reported result 
and ending with the final reported result. This applies to samples that were 
collected from the sampling location specified for source water monitoring under 
this rule, not spiked, and analyzed using the laboratory’s routine process for the 
analytical methods listed in this paragraph.  

 
(iii) Systems must certify that the samples were representative of a plant’s source 

water(s) and the source water(s) have not changed. Systems must report a 
description of the sampling location(s), which must address the position of the 
sampling location in relation to the system’s water source(s) and treatment 
processes, including points of chemical addition and filter backwash recycle.  

 
(iv) For Cryptosporidium samples, the laboratory or laboratories that analyzed the 

samples must provide a letter certifying that the quality control criteria specified in 
the methods listed in part (c)1 of this paragraph were met for each sample batch 
associated with the reported results. Alternatively, the laboratory may provide 
bench sheets and sample examination report forms for each field, matrix spike, 
IPR, OPR, and method blank sample associated with the reported results.  

 
(g) If the Department determines that a previously collected data set submitted for grandfathering 

was generated during source water conditions that were not normal for the system, such as a 
drought, the Department may disapprove the data. Alternatively, the Department may approve 
the previously collected data if the system reports additional source water monitoring data, as 
determined by the Department, to ensure that the data set used under paragraph (11) or (13) of 
this rule represents average source water conditions for the system.  

 
(h) If a system submits previously collected data that fully meet the number of samples required for 

initial source water monitoring under subparagraph (2)(a) of this rule and some of the data are 
rejected due to not meeting the requirements of this paragraph, systems must conduct additional 
monitoring to replace rejected data on a schedule the Department approves. Systems are not 
required to begin this additional monitoring until two months after notification that data have been 
rejected and additional monitoring is necessary.  

 
(9) Requirements when making a significant change in disinfection practice. 
 

(a) Following the completion of initial source water monitoring under subparagraph (2)(a) of this rule, 
a system that plans to make a significant change to its disinfection practice, as defined in 
subparagraph (b) of this paragraph, must develop disinfection profiles and calculate disinfection 
benchmarks for Giardia lamblia and viruses as described in paragraph (10) of this rule. Prior to 
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changing the disinfection practice, the system must notify the Department and must include in this 
notice the information in parts 1 through 3 of this subparagraph.  

 
1. A completed disinfection profile and disinfection benchmark for Giardia lamblia and 

viruses as described in paragraph (10) of this rule.  
 
2. A description of the proposed change in disinfection practice.  
 
3. An analysis of how the proposed change will affect the current level of disinfection.  
 

(b) Significant changes to disinfection practice are defined as follows:  
 

1. Changes to the point of disinfection;  
 
2. Changes to the disinfectant(s) used in the treatment plant;  
 
3. Changes to the disinfection process; or  
 
4. Any other modification identified by the Department as a significant change to disinfection 

practice. 
 

(10) Developing the disinfection profile and benchmark.  
 

(a) Systems required to develop disinfection profiles under paragraph (9) of this rule must follow the 
requirements of this paragraph. Systems must monitor at least weekly for a period of 12 
consecutive months to determine the total log inactivation for Giardia lamblia and viruses. If 
systems monitor more frequently, the monitoring frequency must be evenly spaced. Systems that 
operate for fewer than 12 months per year must monitor weekly during the period of operation. 
Systems must determine log inactivation for Giardia lamblia through the entire plant, based on 
CT99.9 values in Tables 1.1 through 1.6, 2.1 and 3.1 of subparagraph (5)(b) of Rule 0400-45-01-
.31 as applicable. Systems must determine log inactivation for viruses through the entire 
treatment plant based on a protocol approved by the Department.  

 
(b) Systems with a single point of disinfection application prior to the entrance to the distribution 

system must conduct the monitoring in parts 1 through 4 of this subparagraph. Systems with 
more than one point of disinfection application must conduct the monitoring in parts 1 through 4 of 
this subparagraph for each disinfection segment.  Systems must monitor the parameters 
necessary to determine the total inactivation ration, using analytical methods in paragraph (10) of 
Rule 0400-45-01-.14. 

 
1. For systems using a disinfectant other than UV, the temperature of the disinfected water 

must be measured at each residual disinfectant concentration sampling point during peak 
hourly flow or at an alternative location approved by the Department.  

 
2. For systems using chlorine, the pH of the disinfected water must be measured at each 

chlorine residual disinfectant concentration sampling point during peak hourly flow or at 
an alternative location approved by the Department.  

 
3. The disinfectant contact time(s) (T) must be determined during peak hourly flow.  
 
4. The residual disinfectant concentration(s) (C) of the water before or at the first customer 

and prior to each additional point of disinfectant application must be measured during 
peak hourly flow.  

 
(c) In lieu of conducting new monitoring under subparagraph (b) of this paragraph, systems may 

elect to meet the requirements of part 1 or 2 of this subparagraph.  
 

1. Systems that have at least one year of existing data that are substantially equivalent to 
data collected under the provisions of subparagraph (b) of this paragraph may use these 
data to develop disinfection profiles as specified in this paragraph if the system has 
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neither made a significant change to its treatment practice nor changed sources since the 
data were collected. Systems may develop disinfection profiles using up to three years of 
existing data.  

 
2. Systems may use disinfection profile(s) developed under Rule 0400-45-01-.31 in lieu of 

developing a new profile if the system has neither made a significant change to its 
treatment practice nor changed sources since the profile was developed. Systems that 
have not developed a virus profile under Rule 0400-45-01-.31 must develop a virus 
profile using the same monitoring data on which the Giardia lamblia profile is based.  

 
(d) Systems must calculate the total inactivation ratio for Giardia lamblia as specified in parts 1 

through 3 of this subparagraph.  
 

1. Systems using only one point of disinfectant application may determine the total 
inactivation ratio for the disinfection segment based on either of the methods in subpart 
(i) or (ii) of this part. 

 
(i) Determine one inactivation ratio (CTcalc/CT99.9) before or at the first customer 

during peak hourly flow.  
 
(ii) Determine successive CTcalc/CT99.9 values, representing sequential inactivation 

ratios, between the point of disinfectant application and a point before or at the 
first customer during peak hourly flow. The system must calculate the total 
inactivation ratio by determining (CTcalc/CT99.9) for each sequence and then 
adding the (CTcalc/ CT99.9) values together to determine (Σ (CTcalc/CT99.9)).  

 
2. Systems using more than one point of disinfectant application before the first customer 

must determine the CT value of each disinfection segment immediately prior to the next 
point of disinfectant application, or for the final segment, before or at the first customer, 
during peak hourly flow. The (CTcalc/CT99.9) value of each segment and (Σ 
(CTcalc/CT99.9)) must be calculated using the method in subpart 1(ii) of this 
subparagraph.  

 
3. The system must determine the total logs of inactivation by multiplying the value 

calculated in part 1 or 2 of this subparagraph by 3.0.  
 
4. Systems must calculate the log of inactivation for viruses using a protocol approved by 

the Department.  
 

(e) Systems must use the procedures specified in part 1 and 2 of this subparagraph to calculate a 
disinfection benchmark.  

 
1. For each year of profiling data collected and calculated under subparagraphs (a) through 

(d) of this paragraph, systems must determine the lowest mean monthly level of both 
Giardia lamblia and virus inactivation. Systems must determine the mean Giardia lamblia 
and virus inactivation for each calendar month for each year of profiling data by dividing 
the sum of daily or weekly Giardia lamblia and virus log inactivation by the number of 
values calculated for that month.  

 
2. The disinfection benchmark is the lowest monthly mean value (for systems with one year 

of profiling data) or the mean of the lowest monthly mean values (for systems with more 
than one year of profiling data) of Giardia lamblia and virus log inactivation in each year 
of profiling data.  

 
(11)  Bin classification for filtered systems.  
 

(a) Following completion of the initial round of source water monitoring required under subparagraph 
(2)(a) of this rule, filtered systems must calculate an initial Cryptosporidium bin concentration for 
each plant for which monitoring was required. Calculation of the bin concentration must use the 



 

SS-7037 (October 2009)  RDA 1693 
267

Cryptosporidium results reported under subparagraph (2)(a) of this rule and must follow the 
procedures in parts (b)1 through 5 of this paragraph.  

 
(b) 1.  For systems that collect a total of at least 48 samples, the bin concentration is equal to 

the arithmetic mean of all sample concentrations.  
 

2. For systems that collect a total of at least 24 samples, but not more than 47 samples, the 
bin concentration is equal to the highest arithmetic mean of all sample concentrations in 
any 12 consecutive months during which Cryptosporidium samples were collected.  

 
3. For systems that serve fewer than 10,000 people and monitor for Cryptosporidium for 

only one year (i.e., collect 24 samples in 12 months), the bin concentration is equal to the 
arithmetic mean of all sample concentrations.  

 
4. For systems with plants operating only part of the year that monitor fewer than 12 months 

per year under subparagraph (2)(e) of this rule, the bin concentration is equal to the 
highest arithmetic mean of all sample concentrations during any year of Cryptosporidium 
monitoring.  

 
5. If the monthly Cryptosporidium sampling frequency varies, systems must first calculate a 

monthly average for each month of monitoring. Systems must then use these monthly 
average concentrations, rather than individual sample concentrations, in the applicable 
calculation for bin classification in part 1 through 4 of this subparagraph.  

 
(c) Filtered systems must determine their initial bin classification from the following table and using 

the Cryptosporidium bin concentration calculated under subparagraphs (a) and (b) of this 
paragraph:  

 
BIN CLASSIFICATION TABLE FOR FILTERED SYSTEMS 

 
For systems that are: With a Cryptosporidium bin 

concentration of 1 
The bin classification is 

required to monitor for 
Cryptosporidium under 
paragraph (2) of this rule 

Cryptosporidium <0.075 
oocysts/L  

Bin 1 

 0.075 oocysts/L <1.0 oocysts/L Bin 2. 
 1.0 oocysts/L <3.0 oocysts/L  Bin 3. 
  Greater than or equal to 3.0 

oocysts/L   
Bin 4. 

serving fewer than 10,000 
people and NOT required to 
monitor for Cryptosporidium 
under part (2)(a)4 of this rule. 

NA  Bin 1 

 
1 Based on calculations in subparagraph (a) or (d) of this paragraph, as applicable.  
 

(d) Following completion of the second round of source water monitoring required under 
subparagraph (2)(b) of this rule, filtered systems must recalculate their Cryptosporidium bin 
concentration using the Cryptosporidium results reported under subparagraph (2)(b) of this rule 
and following the procedures in parts (b)1 through 4 of this paragraph. Systems must then 
redetermine their bin classification using this bin concentration and the table in subparagraph (c) 
of this paragraph.  

 
(e) 1. Filtered systems must report their initial bin classification under subparagraph (c) of this 

paragraph to the Department for approval no later than 6 months after the system is 
required to complete initial source water monitoring based on the schedule in 
subparagraph (2)(c) of this rule.  

 
2. Systems must report their bin classification under subparagraph (d) of this paragraph to 

the Department for approval no later than 6 months after the system is required to 
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complete the second round of source water monitoring based on the schedule in 
subparagraph (2)(c) of this rule.  

 
3. The bin classification report to the Department must include a summary of source water 

monitoring data and the calculation procedure used to determine bin classification.  
 

(f) Failure to comply with the conditions of subparagraph (e) of this paragraph is a violation of the 
treatment technique requirement.  

 
(12)  Filtered system additional Cryptosporidium treatment requirements.  
 

(a) Filtered systems must provide the level of additional treatment for Cryptosporidium specified in 
this paragraph based on their bin classification as determined under paragraph (11) of this rule 
and according to the schedule in paragraph (14) of this rule.  

 
 And the system uses the following filtration treatment in full compliance with Rule 0400-45-01-.31 (as 

applicable), then the additional Cryptosporidium treatment requirements are . . . 

If the system 
bin 

classification is 

Conventional filtration 
treatment (including 

softening) 

Direct filtration Slow sand or 
diatomaceous earth 

filtration 

Alternative filtration 
technologies 

Bin 1 No additional treatment No additional 
treatment 

No additional treatment No additional 
treatment. 

Bin 2  1-log treatment  1.5-log treatment 1-log treatment (1) 
Bin 3  2-log treatment 2.5-log treatment 2-log treatment (2) 
Bin 4 2.5-log treatment  3-log treatment 2.5-log treatment (3) 

 
1 As determined by the Department such that the total Cryptosporidium removal and inactivation is at least 4.0-log.  
2 As determined by the Department such that the total Cryptosporidium removal and inactivation is at least 5.0-log.  
3 As determined by the Department such that the total Cryptosporidium removal and inactivation is at least 5.5-log.  
 

(b) 1. Filtered systems must use one or more of the treatment and management options listed 
in paragraph (16) of this rule, termed the microbial toolbox, to comply with the additional 
Cryptosporidium treatment required in subparagraph (a) of this paragraph.  

 
2. Systems classified in Bin 3 and Bin 4 must achieve at least 1-log of the additional 

Cryptosporidium treatment required under subparagraph (a) of this paragraph using 
either one or a combination of the following: bag filters, bank filtration, cartridge filters, 
chlorine dioxide, membranes, ozone, or UV, as described in paragraphs (17) through (21) 
of this rule. 

 
(c) Failure by a system in any month to achieve treatment credit by meeting criteria in paragraphs 

(17) through (21) of this rule for microbial toolbox options that is at least equal to the level of 
treatment required in subparagraph (a) of this paragraph is a violation of the treatment technique 
requirement.  

 
(d) If the Department determines during a sanitary survey or an equivalent source water assessment 

that after a system completed the monitoring conducted under subparagraph (2)(a) or (b) of this 
rule, significant changes occurred in the system’s watershed that could lead to increased 
contamination of the source water by Cryptosporidium, the system must take actions specified by 
the Department to address the contamination. These actions may include additional source water 
monitoring and/or implementing microbial toolbox options listed in paragraph (16) of this rule.  

 
(13) Unfiltered system Cryptosporidium treatment requirements.  
 

(a) Determination of mean Cryptosporidium level. 
 

1. Following completion of the initial source water monitoring required under subparagraph 
(2)(a) of this rule, unfiltered systems must calculate the arithmetic mean of all 
Cryptosporidium sample concentrations reported under subparagraph (2)(a) of this rule. 
Systems must report this value to the Department for approval no later than 6 months 
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after the month the system is required to complete initial source water monitoring based 
on the schedule in subparagraph (2)(c) of this rule.  

 
2. Following completion of the second round of source water monitoring required under 

subparagraph (2)(b) of this rule, unfiltered systems must calculate the arithmetic mean of 
all Cryptosporidium sample concentrations reported under subparagraph (2)(b) of this 
rule. Systems must report this value to the Department for approval no later than 6 
months after the month the system is required to complete the second round of source 
water monitoring based on the schedule in subparagraph (2)(c) of this rule.  

 
3. If the monthly Cryptosporidium sampling frequency varies, systems must first calculate a 

monthly average for each month of monitoring. Systems must then use these monthly 
average concentrations, rather than individual sample concentrations, in the calculation 
of the mean Cryptosporidium level in part 1 or 2 of this subparagraph.  

 
4. The report to the Department of the mean Cryptosporidium levels calculated under part 1 

and 2 of this subparagraph must include a summary of the source water monitoring data 
used for the calculation.  

 
5. Failure to comply with the conditions of this subparagraph is a violation of the treatment 

technique requirement.  
 

(b) Cryptosporidium inactivation requirements. Unfiltered systems must provide the level of 
inactivation for Cryptosporidium specified in this paragraph, based on their mean Cryptosporidium 
levels as determined under subparagraph (a) of this paragraph and according to the schedule in 
paragraph (14) of this rule.  

 
1. Unfiltered systems with a mean Cryptosporidium level of 0.01 oocysts/L or less must 

provide at least 2-log Cryptosporidium inactivation.  
 
2. Unfiltered systems with a mean Cryptosporidium level of greater than 0.01 oocysts/L 

must provide at least 3-log Cryptosporidium inactivation. 
 

(c) Inactivation treatment technology requirements. Unfiltered systems must use chlorine dioxide, 
ozone, or UV as described in paragraph (21) of this rule to meet the Cryptosporidium inactivation 
requirements of this paragraph.  

 
1. Systems that use chlorine dioxide or ozone and fail to achieve the Cryptosporidium 

inactivation required in subparagraph (b) of this paragraph on more than one day in the 
calendar month are in violation of the treatment technique requirement.  

 
2. Systems that use UV light and fail to achieve the Cryptosporidium inactivation required in 

subparagraph (b) of this paragraph by meeting the criteria in subpart (21)(d)3(ii) of this 
rule are in violation of the treatment technique requirement.  

 
(d) Use of two disinfectants. Unfiltered systems must meet the combined Cryptosporidium 

inactivation requirements of this paragraph and Giardia lamblia and virus inactivation 
requirements of Rule 0400-45-01-.31 using a minimum of two disinfectants, and each of two 
disinfectants must separately achieve the total inactivation required for either Cryptosporidium, 
Giardia lamblia, or viruses.  

 
(14) Schedule for compliance with Cryptosporidium treatment requirements.  
 

(a) Following initial bin classification under subparagraph (11)(c) of this rule, filtered systems must 
provide the level of treatment for Cryptosporidium required under paragraph (12) of this rule 
according to the schedule in subparagraph (c) of this paragraph.  

 
(b) Following initial determination of the mean Cryptosporidium level under part (13)(a)1 of this rule, 

unfiltered systems must provide the level of treatment for Cryptosporidium required under 
paragraph (13) of this rule according to the schedule in subparagraph (c) of this paragraph.  
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(c) Cryptosporidium treatment compliance dates.  

 
CRYPTOSPORIDIUM TREATMENT COMPLIANCE DATES TABLE 

 
 Must comply with Systems that serve Cryptosporidium 

treatment requirements no later than a 
(1) At least 100,000 (i) April 1, 2012 
(2) From 50,000 to 99,999 people (i) October 1, 2012 
(3) From 10,000 to 49,999 people (i) October 1, 2013 
(4). Fewer than 10,000 people (i) October 1, 2014 

 
a The Department may allow up to an additional two years for complying with the treatment requirement for systems 
making capital improvements. 
 

(d) If the bin classification for a filtered system changes following the second round of source water 
monitoring, as determined under subparagraph (11)(d) of this rule, the system must provide the 
level of treatment for Cryptosporidium required under paragraph (12) of this rule on a schedule 
the Department approves.  

 
(e) If the mean Cryptosporidium level for an unfiltered system changes following the second round of 

monitoring, as determined under part (13)(a)2 of this rule, and if the system must provide a 
different level of Cryptosporidium treatment under paragraph (13) of this rule due to this change, 
the system must meet this treatment requirement on a schedule the Department approves. 

 
(15) Requirements for uncovered finished water storage facilities. 
 

(a) Systems using uncovered finished water storage facilities must comply with the conditions of this 
paragraph. 

 
(b) Systems must notify the Department of the use of each uncovered finished water storage facility 

no later than April 1, 2008.  
 
(c) Systems must meet the conditions of part 1 or 2 of this subparagraph for each uncovered finished 

water storage facility or be in compliance with a Department-approved schedule to meet these 
conditions no later than April 1, 2009.  

 
1. Systems must cover any uncovered finished water storage facility.  
 
2. Systems must treat the discharge from the uncovered finished water storage facility to 

the distribution system to achieve inactivation and/or removal of at least 4-log virus, 3-log 
Giardia lamblia, and 2-log Cryptosporidium using a protocol approved by the Department.  

 
(d) Failure to comply with the requirements of this paragraph is a violation of the treatment technique 

requirement.  
 

(16) Microbial toolbox options for meeting Cryptosporidium treatment requirements.  
 

(a)  1. Systems receive the treatment credits listed in the table in subparagraph (b) of this 
paragraph by meeting the conditions for microbial toolbox options described in 
paragraphs (17) through (21) of this rule. Systems apply these treatment credits to meet 
the treatment requirements in paragraphs (12) or (13) of this rule, as applicable.  

 
2. Unfiltered systems are eligible for treatment credits for the microbial toolbox options 

described in paragraph (21) of this rule only.  
 

(b) The following table summarizes options in the microbial toolbox: 
 

MICROBIAL TOOLBOX SUMMARY TABLE: OPTIONS, TREATMENT CREDITS AND CRITERIA 
 

Toolbox Option  Cryptosporidium treatment credit with design and implementation 
criteria  
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Source Protection and Management Toolbox Options 
(1)  Watershed control program. 0.5-log credit for Department-approved program comprising required 

elements, annual program status report to Department, and regular 
watershed survey. Unfiltered systems are not eligible for credit. Specific 
criteria are in subparagraph (17)(a) of this rule. 

(2)  Alternative source/intake management No prescribed credit. Systems may conduct simultaneous monitoring 
for treatment bin classification at alternative intake locations or under 
alternative intake management strategies. Specific criteria are in 
subparagraph (17)(b) of this rule. 

Pre Filtration Toolbox Options 
(3) Presedimentation basin with 

coagulation.  
0.5-log credit during any month that presedimentation basins achieve a 
monthly mean reduction of 0.5-log or greater in turbidity or alternative 
Department-approved performance criteria. To be eligible, basins must 
be operated continuously with coagulant addition and all plant flow 
must pass through basins. Specific criteria are in subparagraph (18)(a) 
of this rule. 

(4) Two-stage lime softening 0.5-log credit for two-stage softening where chemical addition and 
hardness precipitation occur in both stages. All plant flow must pass 
through both stages. Single-stage softening is credited as equivalent to 
conventional treatment. Specific criteria are in subparagraph (18)(b) of 
this rule. 

(5)  Bank filtration  0.5-log credit for 25-foot setback; 1.0-log credit for 50-foot setback; 
aquifer must be unconsolidated sand containing at least 10 percent 
fines; average turbidity in wells must be less than 1 NTU. Systems 
using wells followed by filtration when conducting source water 
monitoring must sample the well to determine bin classification and are 
not eligible for additional credit. Specific criteria are in subparagraph 
(18)(c) of this rule. 

Treatment Performance Toolbox Options 
(6)  Combined filter performance  0.5-log credit for combined filter effluent turbidity less than or equal to 

0.15 NTU in at least 95 percent of measurements each month. Specific 
criteria are in subparagraph (19)(a) of this rule. 

(7)  Individual filter performance  0.5-log credit (in addition to 0.5-log combined filter performance credit) 
if individual filter effluent turbidity is less than or equal to 0.15 NTU in at 
least 95 percent of samples each month in each filter and is never 
greater than 0.3 NTU in two consecutive measurements in any filter. 
Specific criteria are in subparagraph (19)(b) of this rule. 

(8) Demonstration of performance Credit awarded to unit process or treatment train based on a 
demonstration to the Department with a Department- approved 
protocol. Specific criteria are in subparagraph (19)(c) of this rule. 

Additional Filtration Toolbox Options 
(9)  Bag or cartridge filters (individual 

filters) 
Up to 2-log credit based on the removal efficiency demonstrated during 
challenge testing with a 1.0-log factor of safety. Specific criteria are in 
subparagraph (20)(a) of this rule. 

(10)  Bag or cartridge filters (in series) Up to 2.5-log credit based on the removal efficiency demonstrated 
during challenge testing with a 0.5-log factor of safety. Specific criteria 
are in subparagraph (20)(a) of this rule. 

(11)  Membrane filtration Log credit equivalent to removal efficiency demonstrated in challenge 
test for device if supported by direct integrity testing. Specific criteria 
are in subparagraph (20)(b) of this rule. 

(12)  Second stage filtration 0.5-log credit for second separate granular media filtration stage if 
treatment train includes coagulation prior to first filter. Specific criteria 
are in subparagraph (20)(c) of this rule. 

(13)  Slow sand filters 2.5-log credit as a secondary filtration step; 3.0-log credit as a primary 
filtration process. No prior chlorination for either option. Specific criteria 
are in subparagraph (20)(d) of this rule. 

Inactivation Toolbox Options 
(14)  Chlorine dioxide Log credit based on measured CT in relation to CT table.  Specific 

criteria in subparagraph (21)(b) of this rule. 
(15) Ozone Log credit based on measured CT in relation to CT table.  Specific 

criteria in subparagraph (21(b) of this rule 
(16) UV Log credit based on validated UV dose relation to UV dose table; 

reactor validation testing required to establish UV dose and associated 
operating conditions.  Specific criteria in subparagraph (21)(d) of this 
rule.  

 
(17) Source toolbox components.  
 

(a)  Watershed control program. Systems receive 0.5-log Cryptosporidium treatment credit for 
implementing a watershed control program that meets the requirements of this paragraph.  
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1. Systems that intend to apply for the watershed control program credit must notify the 
Department of this intent no later than two years prior to the treatment compliance date 
applicable to the system in paragraph (14) of this rule.  

 
2. Systems must submit to the Department a proposed watershed control plan no later than 

one year before the applicable treatment compliance date in paragraph (14) of this rule. 
The Department must approve the watershed control plan for the system to receive 
watershed control program treatment credit. The watershed control plan must include the 
elements in subparts (i) through (iv) of this part.  

 
(i) Identification of an ‘‘area of influence’’ outside of which the likelihood of 

Cryptosporidium or fecal contamination affecting the treatment plant intake is not 
significant. This is the area to be evaluated in future watershed surveys under 
subpart 5(ii) of this subparagraph.  

 
(ii) Identification of both potential and actual sources of Cryptosporidium 

contamination and an assessment of the relative impact of these sources on the 
system’s source water quality.  

 
(iii) An analysis of the effectiveness and feasibility of control measures that could 

reduce Cryptosporidium loading from sources of contamination to the system’s 
source water.  

 
(iv) A statement of goals and specific actions the system will undertake to reduce 

source water Cryptosporidium levels. The plan must explain how the actions are 
expected to contribute to specific goals, identify watershed partners and their 
roles, identify resource requirements and commitments, and include a schedule 
for plan implementation with deadlines for completing specific actions identified in 
the plan. 

 
3. Systems with existing watershed control programs (i.e., programs in place on January 5, 

2006) are eligible to seek this credit. Their watershed control plans must meet the criteria 
in part 2 of this subparagraph and must specify ongoing and future actions that will 
reduce source water Cryptosporidium levels.  

 
4. If the Department does not respond to a system regarding approval of a watershed 

control plan submitted under this subparagraph and the system meets the other 
requirements of this subparagraph, the watershed control program will be considered 
approved and 0.5 log Cryptosporidium treatment credit will be awarded unless and until 
the Department subsequently withdraws such approval.  

 
5. Systems must complete the actions in subpart (i) through (iii) of this subparagraph to 

maintain the 0.5-log credit.  
 

(i) Submit an annual watershed control program status report to the Department. 
The annual watershed control program status report must describe the system’s 
implementation of the approved plan and assess the adequacy of the plan to 
meet its goals. It must explain how the system is addressing any shortcomings in 
plan implementation, including those previously identified by the Department or 
as the result of the watershed survey conducted under subpart (ii) of this part. It 
must also describe any significant changes that have occurred in the watershed 
since the last watershed sanitary survey. If a system determines during 
implementation that making a significant change to its approved watershed 
control program is necessary, the system must notify the Department prior to 
making any such changes. If any change is likely to reduce the level of source 
water protection, the system must also list in its notification the actions the 
system will take to mitigate this effect. 

 
(ii) Undergo a watershed sanitary survey every three years for community water 

systems and every five years for noncommunity water systems and submit the 



 

SS-7037 (October 2009)  RDA 1693 
273

survey report to the Department. The survey must be conducted according to 
Department guidelines and by persons the Department approves.  

 
(I) The watershed sanitary survey must meet the following criteria: 

encompass the region identified in the Department-approved watershed 
control plan as the area of influence; assess the implementation of 
actions to reduce source water Cryptosporidium levels; and identify any 
significant new sources of Cryptosporidium.  

 
(II) If the Department determines that significant changes may have 

occurred in the watershed since the previous watershed sanitary survey, 
systems must undergo another watershed sanitary survey by a date the 
Department requires, which may be earlier than the regular date in 
subpart (ii) of this part.  

 
(iii) The system must make the watershed control plan, annual status reports, and 

watershed sanitary survey reports available to the public upon request. These 
documents must be in a plain language style and include criteria by which to 
evaluate the success of the program in achieving plan goals. The Department 
may approve systems to withhold from the public portions of the annual status 
report, watershed control plan, and watershed sanitary survey based on water 
supply security considerations. 

 
6. If the Department determines that a system is not carrying out the approved watershed 

control plan, the Department may withdraw the watershed control program treatment 
credit.  

 
(b) Alternative source. 
 

1. A system may conduct source water monitoring that reflects a different intake location 
(either in the same source or for an alternate source) or a different procedure for the 
timing or level of withdrawal from the source (alternative source monitoring). If the 
Department approves, a system may determine its bin classification under paragraph 
(11) of this rule based on the alternative source monitoring results.  

 
2. If systems conduct alternative source monitoring under part 1 of this subparagraph, 

systems must also monitor their current plant intake concurrently as described in 
paragraph (2) of this rule.  

 
3. Alternative source monitoring under part 1 of this subparagraph must meet the 

requirements for source monitoring to determine bin classification, as described in 
paragraphs (2) through (7) of this rule. Systems must report the alternative source 
monitoring results to the Department, along with supporting information documenting the 
operating conditions under which the samples were collected.  

 
4. If a system determines its bin classification under paragraph (11) of this rule using 

alternative source monitoring results that reflect a different intake location or a different 
procedure for managing the timing or level of withdrawal from the source, the system 
must relocate the intake or permanently adopt the withdrawal procedure, as applicable, 
no later than the applicable treatment compliance date in paragraph (14) of this rule.  

 
(18) Pre-filtration treatment toolbox components.  
 

(a) Presedimentation. Systems receive 0.5-log Cryptosporidium treatment credit for a 
presedimentation basin during any month the process meets the criteria in this paragraph.  

 
1. The presedimentation basin must be in continuous operation and must treat the entire 

plant flow taken from a surface water or GWUDI source.  
 
2. The system must continuously add a coagulant to the presedimentation basin.  
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3. The presedimentation basin must achieve the performance criteria in subpart (i) or (ii) of 

this subparagraph: 
 

(i) Demonstrates at least 0.5-log mean reduction of influent turbidity. This reduction 
must be determined using daily turbidity measurements in the presedimentation 
process influent and effluent and must be calculated as follows: log10 (monthly 
mean of daily influent turbidity) minus log10 (monthly mean of daily effluent 
turbidity).  

 
(ii) Complies with Department-approved performance criteria that demonstrate at 

least 0.5-log mean removal of micron-sized particulate material through the 
presedimentation process. 

 
(b) Two-stage lime softening. Systems receive an additional 0.5-log Cryptosporidium treatment credit 

for a two-stage lime softening plant if chemical addition and hardness precipitation occur in two 
separate and sequential softening stages prior to filtration. Both softening stages must treat the 
entire plant flow taken from a surface water or GWUDI source.  

 
(c) Bank filtration. Systems receive Cryptosporidium treatment credit for bank filtration that serves as 

pretreatment to a filtration plant by meeting the criteria in this subparagraph. Systems using bank 
filtration when they begin source water monitoring under subparagraph (2)(a) of this rule must 
collect samples as described in subparagraph (4)(d) of this rule and are not eligible for this credit.  

 
1. Wells with a ground water flow path of at least 25 feet receive 0.5-log treatment credit; 

wells with a ground water flow path of at least 50 feet receive 1.0-log treatment credit. 
The ground water flow path must be determined as specified in part 4 of this 
subparagraph.  

 
2. Only wells in granular aquifers are eligible for treatment credit. Granular aquifers are 

those comprised of sand, clay, silt, rock fragments, pebbles or larger particles, and minor 
cement. A system must characterize the aquifer at the well site to determine aquifer 
properties. Systems must extract a core from the aquifer and demonstrate that in at least 
90 percent of the core length, grains less than 1.0 mm in diameter constitute at least 10 
percent of the core material.  

 
3. Only horizontal and vertical wells are eligible for treatment credit.  
 
4. For vertical wells, the ground water flow path is the measured distance from the edge of 

the surface water body under high flow conditions (determined by the 100 year floodplain 
elevation boundary or by the floodway, as defined in Federal Emergency Management 
Agency flood hazard maps) to the well screen. For horizontal wells, the ground water flow 
path is the measured distance from the bed of the river under normal flow conditions to 
the closest horizontal well lateral screen.  

 
5. Systems must monitor each wellhead for turbidity at least once every four hours while the 

bank filtration process is in operation. If monthly average turbidity levels, based on daily 
maximum values in the well, exceed 1 NTU, the system must report this result to the 
Department and conduct an assessment within 30 days to determine the cause of the 
high turbidity levels in the well. If the Department determines that microbial removal has 
been compromised, the Department may revoke treatment credit until the system 
implements corrective actions approved by the Department to remediate the problem.  

 
6. Springs and infiltration galleries are not eligible for treatment credit under this 

subparagraph, but are eligible for credit under subparagraph (19)(c) of this rule.  
 
7. Bank filtration demonstration of performance. The Department may approve 

Cryptosporidium treatment credit for bank filtration based on a demonstration of 
performance study that meets the criteria in this subparagraph. This treatment credit may 
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be greater than 1.0-log and may be awarded to bank filtration that does not meet the 
criteria in parts 1 through 5 of this subparagraph.  

 
(i) The study must follow a Department-approved protocol and must involve the 

collection of data on the removal of Cryptosporidium or a surrogate for 
Cryptosporidium and related hydrogeologic and water quality parameters during 
the full range of operating conditions.  

 
(ii) The study must include sampling both from the production well(s) and from 

monitoring wells that are screened and located along the shortest flow path 
between the surface water source and the production well(s).  

 
(19) Treatment performance toolbox components. 
 

(a) Combined filter performance. Systems using conventional filtration treatment or direct filtration 
treatment receive an additional 0.5-log Cryptosporidium treatment credit during any month the 
system meets the criteria in this paragraph. Combined filter effluent (CFE) turbidity must be less 
than or equal to 0.15 NTU in at least 95 percent of the measurements. Turbidity must be 
measured as described in Rule 0400-45-01-.31. 

 
(b) Individual filter performance. Systems using conventional filtration treatment or direct filtration 

treatment receive 0.5-log Cryptosporidium treatment credit, which can be in addition to the 0.5-log 
credit under subparagraph (a) of this paragraph, during any month the system meets the criteria 
in this subparagraph. Compliance with these criteria must be based on individual filter turbidity 
monitoring as described in Rule 0400-45-01-.31, as applicable.  

 
1. The filtered water turbidity for each individual filter must be less than or equal to 0.15 

NTU in at least 95 percent of the measurements recorded each month.  
 
2. No individual filter may have a measured turbidity greater than 0.3 NTU in two 

consecutive measurements taken 15 minutes apart.  
 
3. Any system that has received treatment credit for individual filter performance and fails to 

meet the requirements of part 1 or 2 of this subparagraph during any month does not 
receive a treatment technique violation under subparagraph (12)(c) of this rule if the 
Department determines the following:  

 
(i) The failure was due to unusual and short-term circumstances that could not 

reasonably be prevented through optimizing treatment plant design, operation, 
and maintenance.  

 
(ii) The system has experienced no more than two such failures in any calendar 

year.  
 

(c) Demonstration of performance. The Department may approve Cryptosporidium treatment credit 
for drinking water treatment processes based on a demonstration of performance study that 
meets the criteria in this subparagraph. This treatment credit may be greater than or less than the 
prescribed treatment credits in paragraph (12) or paragraphs (18) through (21) of this rule and 
may be awarded to treatment processes that do not meet the criteria for the prescribed credits.  

 
1. Systems cannot receive the prescribed treatment credit for any toolbox box option in 

paragraphs (18) through (21) of this rule if that toolbox option is included in a 
demonstration of performance study for which treatment credit is awarded under this 
subparagraph.  

 
2. The demonstration of performance study must follow a Department-approved protocol 

and must demonstrate the level of Cryptosporidium reduction the treatment process will 
achieve under the full range of expected operating conditions for the system.  
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3. Approval by the Department must be in writing and may include monitoring and treatment 
performance criteria that the system must demonstrate and report on an ongoing basis to 
remain eligible for the treatment credit. The Department may designate such criteria 
where necessary to verify that the conditions under which the demonstration of 
performance credit was approved are maintained during routine operation.  

 
(20) Additional filtration toolbox components. 
 

(a) Bag and cartridge filters. Systems receive Cryptosporidium treatment credit of up to 2.0-log for 
individual bag or cartridge filters and up to 2.5-log for bag or cartridge filters operated in series by 
meeting the criteria in parts 1 through 10 of this subparagraph. To be eligible for this credit, 
systems must report the results of challenge testing that meets the requirements of part 2 through 
9 of this subparagraph to the Department. The filters must treat the entire plant flow taken from a 
subpart H source.  

 
1. The Cryptosporidium treatment credit awarded to bag or cartridge filters must be based 

on the removal efficiency demonstrated during challenge testing that is conducted 
according to the criteria in parts 2 through 9 of this subparagraph.  A factor of safety 
equal to 1-log for individual bag or cartridge filters and 0.5-log for bag or cartridge filters 
in series must be applied to challenge testing results to determine removal credit. 
Systems may use results from challenge testing conducted prior to January 5, 2006 if the 
prior testing was consistent with the criteria specified in parts 2 through 9 of this 
subparagraph.  

 
2. Challenge testing must be performed on full-scale bag or cartridge filters, and the 

associated filter housing or pressure vessel, that are identical in material and construction 
to the filters and housings the system will use for removal of Cryptosporidium. Bag or 
cartridge filters must be challenge tested in the same configuration that the system will 
use, either as individual filters or as a series configuration of filters.  

 
3. Challenge testing must be conducted using Cryptosporidium or a surrogate that is 

removed no more efficiently than Cryptosporidium. The microorganism or surrogate used 
during challenge testing is referred to as the challenge particulate. The concentration of 
the challenge particulate must be determined using a method capable of discreetly 
quantifying the specific microorganism or surrogate used in the test; gross measurements 
such as turbidity may not be used.  

 
4. The maximum feed water concentration that can be used during a challenge test must be 

based on the detection limit of the challenge particulate in the filtrate (i.e., filtrate 
detection limit) and must be calculated using the following equation: 

 
Maximum Feed Concentration = 1 × 104 × (Filtrate Detection Limit) 
 

5. Challenge testing must be conducted at the maximum design flow rate for the filter as 
specified by the manufacturer.  

 
6. Each filter evaluated must be tested for a duration sufficient to reach 100 percent of the 

terminal pressure drop, which establishes the maximum pressure drop under which the 
filter may be used to comply with the requirements of this subparagraph.  

 
7. Removal efficiency of a filter must be determined from the results of the challenge test 

and expressed in terms of log removal values using the following equation:  
 

LRV = LOG10(Cf)-LOG10(Cp)  
 
Where:  
 
LRV = log removal value demonstrated during challenge testing; Cf = the feed 
concentration measured during the challenge test; and Cp = the filtrate concentration 
measured during the challenge test. In applying this equation, the same units must be 
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used for the feed and filtrate concentrations. If the challenge particulate is not detected in 
the filtrate, then the term Cp must be set equal to the detection limit.  
 

8. Each filter tested must be challenged with the challenge particulate during three periods 
over the filtration cycle: within two hours of start-up of a new filter; when the pressure 
drop is between 45 and 55 percent of the terminal pressure drop; and at the end of the 
cycle after the pressure drop has reached 100 percent of the terminal pressure drop. An 
LRV must be calculated for each of these challenge periods for each filter tested. The 
LRV for the filter (LRVfilter) must be assigned the value of the minimum LRV observed 
during the three challenge periods for that filter.  

 
9. If fewer than 20 filters are tested, the overall removal efficiency for the filter product line 

must be set equal to the lowest LRVfilter among the filters tested. If 20 or more filters are 
tested, the overall removal efficiency for the filter product line must be set equal to the 
10th percentile of the set of LRVfilter values for the various filters tested. The percentile is 
defined by (i/(n+1)) where i is the rank of n individual data points ordered lowest to 
highest. If necessary, the 10th percentile may be calculated using linear interpolation.  

 
10. If a previously tested filter is modified in a manner that could change the removal 

efficiency of the filter product line, challenge testing to demonstrate the removal efficiency 
of the modified filter must be conducted and submitted to the Department. 

 
(b) Membrane filtration.  
 

1. Systems receive Cryptosporidium treatment credit for membrane filtration that meets the 
criteria of this subparagraph. Membrane cartridge filters that meet the definition of 
membrane filtration in Rule 0400-45-01-.04 are eligible for this credit. The level of 
treatment credit a system receives is equal to the lower of the values determined under 
subpart (i) and (ii) of this part. 

 
(i) The removal efficiency demonstrated during challenge testing conducted under 

the conditions in part 2 of this subparagraph.  
 
(ii) The maximum removal efficiency that can be verified through direct integrity 

testing used with the membrane filtration process under the conditions in part 3 
of this subparagraph.  

 
2. Challenge Testing. The membrane used by the system must undergo challenge testing to 

evaluate removal efficiency, and the system must report the results of challenge testing 
to the Department. Challenge testing must be conducted according to the criteria in 
subparts (i) through (vii) of this subparagraph. Systems may use data from challenge 
testing conducted prior to January 5, 2006, if the prior testing was consistent with the 
criteria in subparts (i) through (vii) of this part.  

 
(i) Challenge testing must be conducted on either a full-scale membrane module, 

identical in material and construction to the membrane modules used in the 
system’s treatment facility, or a smaller-scale membrane module, identical in 
material and similar in construction to the full-scale module. A module is defined 
as the smallest component of a membrane unit in which a specific membrane 
surface area is housed in a device with a filtrate outlet structure.  

 
(ii) Challenge testing must be conducted using Cryptosporidium oocysts or a 

surrogate that is removed no more efficiently than Cryptosporidium oocysts. The 
organism or surrogate used during challenge testing is referred to as the 
challenge particulate. The concentration of the challenge particulate, in both the 
feed and filtrate water, must be determined using a method capable of discretely 
quantifying the specific challenge particulate used in the test; gross 
measurements such as turbidity may not be used.  

 



 

SS-7037 (October 2009)  RDA 1693 
278

(iii) The maximum feed water concentration that can be used during a challenge test 
is based on the detection limit of the challenge particulate in the filtrate and must 
be determined according to the following equation: Maximum Feed 
Concentration = 3.16 × 106 × (Filtrate Detection Limit)  

 
(iv) Challenge testing must be conducted under representative hydraulic conditions 

at the maximum design flux and maximum design process recovery specified by 
the manufacturer for the membrane module. Flux is defined as the throughput of 
a pressure driven membrane process expressed as flow per unit of membrane 
area. Recovery is defined as the volumetric percent of feed water that is 
converted to filtrate over the course of an operating cycle uninterrupted by events 
such as chemical cleaning or a solids removal process (i.e., backwashing).  

 
(v) Removal efficiency of a membrane module must be calculated from the 

challenge test results and expressed as a log removal value according to the 
following equation: LRV = LOG10(Cf) × LOG10(Cp)  

 
Where: 
 
LRV = log removal value demonstrated during the challenge test; Cf = the feed 
concentration measured during the challenge test; and Cp = the filtrate 
concentration measured during the challenge test. Equivalent units must be used 
for the feed and filtrate concentrations. If the challenge particulate is not detected 
in the filtrate, the term Cp is set equal to the detection limit for the purpose of 
calculating the LRV. An LRV must be calculated for each membrane module 
evaluated during the challenge test.  
 

(vi) The removal efficiency of a membrane filtration process demonstrated during 
challenge testing must be expressed as a log removal value (LRVC-Test). If fewer 
than 20 modules are tested, then LRVC-Test is equal to the lowest of the 
representative LRVs among the modules tested. If 20 or more modules are 
tested, then LRVC-Test is equal to the 10th percentile of the representative LRVs 
among the modules tested. The percentile is defined by (i/(n+1)) where i is the 
rank of n individual data points ordered lowest to highest. If necessary, the 10th 
percentile may be calculated using linear interpolation.  

 
(vii) The challenge test must establish a quality control release value (QCRV) for a 

non-destructive performance test that demonstrates the Cryptosporidium removal 
capability of the membrane filtration module. This performance test must be 
applied to each production membrane module used by the system that was not 
directly challenge tested in order to verify Cryptosporidium removal capability. 
Production modules that do not meet the established QCRV are not eligible for 
the treatment credit demonstrated during the challenge test.  

 
(viii) If a previously tested membrane is modified in a manner that could change the 

removal efficiency of the membrane or the applicability of the non-destructive 
performance test and associated QCRV, additional challenge testing to 
demonstrate the removal efficiency of, and determine a new QCRV for, the 
modified membrane must be conducted and submitted to the Department. 

 
3. Direct integrity testing. Systems must conduct direct integrity testing in a manner that 

demonstrates a removal efficiency equal to or greater than the removal credit awarded to 
the membrane filtration process and meets the requirements described in subparts (i) 
through (vi) of this subparagraph. A direct integrity test is defined as a physical test 
applied to a membrane unit in order to identify and isolate integrity breaches (i.e., one or 
more leaks that could result in contamination of the filtrate).  

 
(i) The direct integrity test must be independently applied to each membrane unit in 

service. A membrane unit is defined as a group of membrane modules that share 



 

SS-7037 (October 2009)  RDA 1693 
279

common valving that allows the unit to be isolated from the rest of the system for 
the purpose of integrity testing or other maintenance.  

 
(ii) The direct integrity method must have a resolution of 3 micrometers or less, 

where resolution is defined as the size of the smallest integrity breach that 
contributes to a response from the direct integrity test.  

 
(iii) The direct integrity test must have a sensitivity sufficient to verify the log 

treatment credit awarded to the membrane filtration process by the Department, 
where sensitivity is defined as the maximum log removal value that can be 
reliably verified by a direct integrity test. Sensitivity must be determined using the 
approach in either item (I) or (II) of this subpart as applicable to the type of direct 
integrity test the system uses.  

 
(I) For direct integrity tests that use an applied pressure or vacuum, the 

direct integrity test sensitivity must be calculated according to the 
following equation: LRVDIT = LOG10 (Qp /(VCF × Qbreach)) Where: 
LRVDIT = the sensitivity of the direct integrity test; Qp = total design 
filtrate flow from the membrane unit; Qbreach = flow of water from an 
integrity breach associated with the smallest integrity test response that 
can be reliably measured, and VCF = volumetric concentration factor. 
The volumetric concentration factor is the ratio of the suspended solids 
concentration on the high pressure side of the membrane relative to that 
in the feed water.  

 
(II) For direct integrity tests that use a particulate or molecular marker, the 

direct integrity test sensitivity must be calculated according to the 
following equation: 

 
LRVDIT = LOG10(Cf)-LOG10(Cp) 
 
Where:  
 
LRVDIT = the sensitivity of the direct integrity test; Cf = the typical feed 
concentration of the marker used in the test; and Cp = the filtrate 
concentration of the marker from an integral membrane unit.  
 

(iv) Systems must establish a control limit within the sensitivity limits of the direct 
integrity test that is indicative of an integral membrane unit capable of meeting 
the removal credit awarded by the Department.  

 
(v) If the result of a direct integrity test exceeds the control limit established under 

subpart (iv) of this part, the system must remove the membrane unit from 
service. Systems must conduct a direct integrity test to verify any repairs, and 
may return the membrane unit to service only if the direct integrity test is within 
the established control limit.  

 
(vi) Systems must conduct direct integrity testing on each membrane unit at a 

frequency of not less than once each day that the membrane unit is in operation. 
The Department may approve less frequent testing, based on demonstrated 
process reliability, the use of multiple barriers effective for Cryptosporidium, or 
reliable process safeguards.  

 
4. Indirect integrity monitoring. Systems must conduct continuous indirect integrity 

monitoring on each membrane unit according to the criteria in subparts (i) through (v) of 
this part. Indirect integrity monitoring is defined as monitoring some aspect of filtrate 
water quality that is indicative of the removal of particulate matter. A system that 
implements continuous direct integrity testing of membrane units in accordance with the 
criteria in subparts 3(i) through (vi) of this subparagraph is not subject to the 
requirements for continuous indirect integrity monitoring. Systems must submit a monthly 
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report to the Department summarizing all continuous indirect integrity monitoring results 
triggering direct integrity testing and the corrective action that was taken in each case.  

 
(i) Unless the Department approves an alternative parameter, continuous indirect 

integrity monitoring must include continuous filtrate turbidity monitoring.  
 
(ii) Continuous monitoring must be conducted at a frequency of no less than once 

every 15 minutes.  
 
(iii) Continuous monitoring must be separately conducted on each membrane unit.  
 
(iv) If indirect integrity monitoring includes turbidity and if the filtrate turbidity readings 

are above 0.15 NTU for a period greater than 15 minutes (i.e., two consecutive 
15-minute readings above 0.15 NTU), direct integrity testing must immediately be 
performed on the associated membrane unit as specified in subparts 3(i) through 
(vi) of this subparagraph.  

 
(v) If indirect integrity monitoring includes a Department-approved alternative 

parameter and if the alternative parameter exceeds a Department-approved 
control limit for a period greater than 15 minutes, direct integrity testing must 
immediately be performed on the associated membrane units as specified in 
subparts 3(i) through (vi) of this subparagraph.  

 
(c) Second stage filtration. Systems receive 0.5-log Cryptosporidium treatment credit for a separate 

second stage of filtration that consists of sand, dual media, GAC, or other fine grain media 
following granular media filtration if the Department approves. To be eligible for this credit, the 
first stage of filtration must be preceded by a coagulation step and both filtration stages must treat 
the entire plant flow taken from a surface water or GWUDI source. A cap, such as GAC, on a 
single stage of filtration is not eligible for this credit. The Department must approve the treatment 
credit based on an assessment of the design characteristics of the filtration process.  

 
(d) Slow sand filtration (as secondary filter). Systems are eligible to receive 2.5-log Cryptosporidium 

treatment credit for a slow sand filtration process that follows a separate stage of filtration if both 
filtration stages treat entire plant flow taken from a surface water or GWUDI source and no 
disinfectant residual is present in the influent water to the slow sand filtration process. The 
Department must approve the treatment credit based on an assessment of the design 
characteristics of the filtration process. This subparagraph does not apply to treatment credit 
awarded to slow sand filtration used as a primary filtration process.  

 
(21) Inactivation toolbox components.  
 

(a) Calculation of CT values. 
 

1. CT is the product of the disinfectant contact time (T, in minutes) and disinfectant 
concentration (C, in milligrams per liter). Systems with treatment credit for chlorine 
dioxide or ozone under subparagraph (b) or (c) of this paragraph must calculate CT at 
least once each day, with both C and T measured during peak hourly flow as specified in 
Rule 0400-45-01-.31.  

 
2. Systems with several disinfection segments in sequence may calculate CT for each 

segment, where a disinfection segment is defined as a treatment unit process with a 
measurable disinfectant residual level and a liquid volume. Under this approach, systems 
must add the Cryptosporidium CT values in each segment to determine the total CT for 
the treatment plant.  

 
(b) CT values for chlorine dioxide and ozone. 
 

1. Systems receive the Cryptosporidium treatment credit listed in this table by meeting the 
corresponding chlorine dioxide CT value for the applicable water temperature, as 
described in subparagraph (a) of this paragraph. 
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CT VALUES (MG·MIN/L) FOR CRYPTOSPORIDIUM INACTIVATION BY CHLORINE DIOXIDE 1 

 
Water Temperature in °C 

Log Credit <=0.5 1 2 3 5 7 10 15 20 25 30 
(i) 0.25……………….. 159 153 140 128 107 90 69 45 29 19 12 
(ii) 0.5 ......................... 319 305 279 256 214 180 138 89 58 38 24 
(iii) 1.0 .....................… 637 610 558 511 429 360 277 179 116 75 49 
(iv) 1.5……………….. 956 915 838 767 643 539 415 268 174 113 73 
(v) 2.0…………………. 1275 1220 1117 1023 858 719 553 357 232 150 98 
(vi) 2.5………………… 1594 1525 1396 1278 1072 899 691 447 289 188 122 
(vii) 3.0………… 1912 1830 1675 1534 1286 1079 830 536 347 226 147 

 
1  Systems may use this equation to determine log credit between the indicated values: Log credit = (0.001506 × (1.09116) Temp) × CT.  
 

2. Systems receive the Cryptosporidium treatment credit listed in this table by meeting the 
corresponding ozone CT values for the applicable water temperature, as described in 
subparagraph (a) of this paragraph.  

 
CT VALUES (MG·MIN/L) FOR Cryptosporidium INACTIVATION BY OZONE 1 

 
Water Temperature in °C 

Log Credit <=0.5 1 2 3 5 7 10 15 20 25 30 
(i) 0.25……………….. 6.0 5.8 5.2 4.8 4.0 3.3 2.5 1.6 1.0 0.6 0.39 
(ii) 0.5 ......................... 12 12 10 9.5 7.9 6.5 4.9 3.1 2.0 1.2 0.78 
(iii) 1.0 .....................… 24 23 21 19 16 13 9.9 6.2 3.9 2.5 1.6 
(iv) 1.5……………….. 36 35 31 29 24 20 15 9.3 5.9 3.7 2.4 
(v) 2.0……………………. 48 46 42 38 32 26 20 12 7.8 4.9 3.1 
(vi) 2.5……………………. 60 58 52 48 40 33 25 16 9.8 6.2 3.9 
(vii) 3.0…………………… 72 69 63 57 47 39 30 19 12 7.4 4.7 

 
1 Systems may use this equation to determine log credit between the indicated values: Log credit = (0.0397 × (1.09757)Temp) × CT.  
 

(c) Site-specific study. The Department may approve alternate chlorine dioxide or ozone CT values 
to those listed in subparagraph (b) of this paragraph on a site-specific basis.  The Department 
must base this approval on a site-specific study a system conducts that follows a Department 
approved protocol. 

 
(d) Ultraviolet light. Systems receive Cryptosporidium, Giardia lamblia, and virus treatment credits for 

ultraviolet (UV) light reactors by achieving the corresponding UV dose values shown in part 1 of 
this subparagraph. Systems must validate and monitor UV reactors as described in parts 2 and 3 
of this subparagraph to demonstrate that they are achieving a particular UV dose value for 
treatment credit. 

 
1. The treatment credits listed in this table are for UV light at a wavelength of 254 nm as 

produced by a low pressure mercury vapor lamp.  To receive treatment credit for other 
lamp types, systems must demonstrate an equivalent germicidal dose through reactor 
validation testing, as described in part 2 of this subparagraph.  The UV dose values of 
this table are applicable only to post-filter applications of UV in filtered systems and to 
unfiltered systems. 

 
UV DOSE TABLE FOR CRYPTOSPORIDIUM, GIARDIA LAMBLIA, AND VIRUS INACTIVATION CREDIT 

 
Log Credit Cryptosporidium UV dose 

(mJ/cm2) 
Giardia lamblia UV dose 

(mJ/cm2) 
Virus UV dose 

(mJ/cm2) 
(i)  0.5 . 1.6 1.5 39 
(ii)  1.0 2.5 2.1 58 
(iii)  1.5 3.9 3.0 79 
(iv)  2.0 5.8 5.2 100 
(v)  2.5 8.5 7.7 121 
(vi)  3.0 12 11 143 
(vii)  3.5 15 15 163 
(viii)  4.0 22 22 186 
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2. Reactor validation testing. Systems must use UV reactors that have undergone validation 
testing to determine the operating conditions under which the reactor delivers the UV 
dose required in part 1 of this subparagraph (i.e., validated operating conditions). These 
operating conditions must include flow rate, UV intensity as measured by a UV sensor, 
and UV lamp status.  

 
(i) When determining validated operating conditions, systems must account for the 

following factors: UV absorbance of the water; lamp fouling and aging; 
measurement uncertainty of on-line sensors; UV dose distributions arising from 
the velocity profiles through the reactor; failure of UV lamps or other critical 
system components; and inlet and outlet piping or channel configurations of the 
UV reactor.  

 
(ii) Validation testing must include the following: Full scale testing of a reactor that 

conforms uniformly to the UV reactors used by the system and inactivation of a 
test microorganism whose dose response characteristics have been quantified 
with a low pressure mercury vapor lamp.  

 
(iii) The Department may approve an alternative approach to validation testing.  
 

3. Reactor monitoring.  
 

(i) Systems must monitor their UV reactors to determine if the reactors are 
operating within validated conditions, as determined under part 2 of this 
subparagraph. This monitoring must include UV intensity as measured by a UV 
sensor, flow rate, lamp status, and other parameters the Department designates 
based on UV reactor operation. Systems must verify the calibration of UV 
sensors and must recalibrate sensors in accordance with a protocol the 
Department approves.  

 
(ii) To receive treatment credit for UV light, systems must treat at least 95 percent of 

the water delivered to the public during each month by UV reactors operating 
within validated conditions for the required UV dose, as described in parts 1 and 
2 of this subparagraph. Systems must demonstrate compliance with this 
condition by the monitoring required under subpart (i) of this part.  

 
(22) Reporting requirements.  
 

(a) Systems must report sampling schedules under paragraph (3) of this rule and source water 
monitoring results under paragraph (7) of this rule unless they notify the Department that they will 
not conduct source water monitoring due to meeting the criteria of subparagraph (2)(d) of this 
rule.  

 
(b) Systems must report the use of uncovered finished water storage facilities to the Department as 

described in paragraph (15) of this rule.  
 
(c) Filtered systems must report their Cryptosporidium bin classification as described in paragraph 

(11) of this rule.  
 
(d) Unfiltered systems must report their mean source water Cryptosporidium level as described in 

paragraph (13) of this rule.  
 
(e) Systems must report disinfection profiles and benchmarks to the Department as described in 

paragraphs (9) and (10) of this rule prior to making a significant change in disinfection practice.  
 
(f) Systems must report to the Department in accordance with the following table for any microbial 

toolbox options used to comply with treatment requirements under paragraph (12) or (13) of this 
rule. Alternatively, the Department may approve a system to certify operation within required 
parameters for treatment credit rather than reporting monthly operational data for toolbox options.  
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MICROBIAL TOOLBOX REPORTING REQUIREMENTS 
 

Toolbox option Systems must submit the following 
information 

On the following schedule 

(1) Watershed control program 
(WCP). 

(i) Notice of intention to develop a 
new or continue an existing 
watershed control program. 

No later than two years before the 
applicable treatment compliance date 
in paragraph (14) of this rule. 

 (ii) Watershed control plan . No later than one year before the 
applicable treatment compliance date 
in paragraph (14) of this rule. 

 (iii)  Annual watershed control 
program status report. 

Every 12 months, beginning one year 
after the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

 (iv)  Watershed sanitary survey report For community water systems, every 
three years beginning three years after 
the applicable treatment compliance 
date in paragraph (14) of this rule. For 
noncommunity water systems, every 
five years beginning five years after the 
applicable treatment compliance date 
in paragraph (14) of this rule. 

(2) Alternative source/intake 
management. 

Verification that system has relocated 
the intake or adopted the intake 
withdrawal procedure reflected in 
monitoring results 

No later than the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(3)  Presedimentation Monthly verification of the following:  
(i) Continuous basin operation;  
(ii)  Treatment of 100% of the flow;  
(iii)  Continuous addition of a 

coagulant; and 
(iv)  At least 0.5-log mean reduction of 

influent turbidity or compliance 
with alternative Department-
approved performance criteria. 

Monthly reporting within 10 days 
following the month in which the 
monitoring was conducted, beginning 
on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(4)  Two-stage lime softening Monthly verification of the following:  
(i)  Chemical addition and hardness 

precipitation occurred in two 
separate and sequential softening 
stages prior to filtration; and  

(ii)  Both stages treated 100% of the 
plant flow. 

Monthly reporting within 10 days 
following the month in which the 
monitoring was conducted, beginning 
on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(5)  Bank filtration (i) Initial demonstration of the 
following:  
(A) Unconsolidated, 

predominantly sandy aquifer; 
(B) Setback distance of at least 

25 ft. (0.5-log credit) or 50 ft. 
(1.0-log credit); and 

No later than the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

 (ii) If monthly average of daily max 
turbidity is greater than 1 NTU 
then system must report result 
and submit an assessment of the 
cause. 

Report within 30 days following the 
month in which the monitoring was 
conducted, beginning on the 
applicable treatment compliance date 
in paragraph (14) of this rule. 

(6)  Combined filter performance. Monthly verification of combined filter 
effluent (CFE) turbidity levels less than 
or equal to 0.15 NTU in at least 95 
percent of the 4 hour CFE 
measurements taken each month. 

Monthly reporting within 10 days 
following the month in which the 
monitoring was conducted, beginning 
on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(7)  Individual filter performance. Monthly verification of the following:  
(i) Individual filter effluent (IFE) 

turbidity levels less than or equal 
to 0.15 NTU in at least 95 percent 
of samples each month in each 
filter; and  

(ii)  No individual filter greater than 
0.3 NTU in two consecutive 
readings 15 minutes apart. 

Monthly reporting within 10 days 
following the month in which the 
monitoring was conducted, beginning 
on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(8)  Demonstration of performance. (i)  Results from testing following a 
Department approved protocol.   

(ii)  As required by the Department, 
monthly verification of operation 
within conditions of Department 

No later than the applicable treatment 
compliance date in paragraph (14) of 
this rule. Within 10 days following the 
month in which monitoring was 
conducted, beginning on the 
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approval for demonstration of 
performance credit. 

applicable treatment compliance date 
in paragraph (14) of this rule. 

(9)  Bag filters and cartridge (i)  Demonstration that the following 
criteria are met:  
(A) filters. Process meets the 

definition of bag or cartridge 
filtration;  

(B) Removal efficiency 
established through 
challenge testing that meets 
criteria in this subpart.  

(ii)  Monthly verification that 100% of 
plant flow was filtered. 

No later than the applicable treatment 
compliance date in paragraph (14) of 
this rule. 
 
 
 
 
 
 
Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(10) Membrane filtration (i) Results of verification testing 
demonstrating the following:  
(A) Removal efficiency 

established through 
challenge testing that meets 
criteria in this subpart;  

(B) Integrity test method and 
parameters, including 
resolution, sensitivity, test 
frequency, control limits, and 
associated baseline.  

(ii) Monthly report summarizing the 
following:  
(A)  All direct integrity tests 

above the control limit;  
(B) If applicable, any turbidity or 

alternative Department-
approved indirect integrity 
monitoring results triggering 
direct integrity testing and 
the corrective action that 
was taken. 

No later than the applicable treatment 
compliance date in paragraph (14). 
 
 
 
 
 
 
 
 
 
Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(11) Second stage filtration Monthly verification that 100% of flow 
was filtered through both stages and 
that first stage was preceded by 
coagulation step. 

Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

12)  Slow sand filtration (as 
secondary filter) 

Monthly verification that both a slow 
sand filter and a preceding separate 
stage of filtration treated 100% of flow 
from subpart H sources. 

Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(13)  Chlorine dioxide Summary of CT values for each day 
as described in paragraph (21) of this 
rule. 

Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(14)  Ozone Summary of CT values for each day 
as described in paragraph (21) of this 
rule. 

Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 

(15)  UV (i) Validation test results 
demonstrating operating 
conditions that achieve required 
UV dose.  

(ii)  Monthly report summarizing the 
percentage of water entering the 
distribution system that was not 
treated by UV reactors operating 
within validated conditions for the 
required dose as specified in 
subparagraph (21)(d) of this rule. 

No later than the applicable treatment 
compliance date in paragraph (14) of 
this rule. 
 
Within 10 days following the month in 
which monitoring was conducted, 
beginning on the applicable treatment 
compliance date in paragraph (14) of 
this rule. 
 

 
(23) Recordkeeping requirements.  
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(a) Systems must keep results from the initial round of source water monitoring under subparagraph 
(2)(a) of this rule and the second round of source water monitoring under subparagraph (2)(b) of 
this rule until 3 years after bin classification under paragraph (11) of this rule for filtered systems 
or determination of the mean Cryptosporidium level under paragraph (11) of this rule for unfiltered 
systems for the particular round of monitoring.  

 
(b)  Systems must keep any notification to the Department that they will not conduct source water 

monitoring due to meeting the criteria of subparagraph (2)(d) of this rule for 3 years.  
 
(c) Systems must keep the results of treatment monitoring associated with microbial toolbox options 

under paragraphs (17) through (21) of this rule and with uncovered finished water reservoirs 
under paragraph (15) of this rule, as applicable, for 3 years.  

 
(24) Requirements to respond to significant deficiencies identified in sanitary surveys performed by the 

Department or EPA.  
 

(a) A sanitary survey is an onsite review of the water source (identifying sources of contamination by 
using results of source water assessments where available), facilities, equipment, operation, 
maintenance, and monitoring compliance of a PWS to evaluate the adequacy of the PWS, its 
sources and operations, and the distribution of safe drinking water.  

 
(b)  For the purposes of this paragraph, a significant deficiency includes a defect in design, operation, 

or maintenance, or a failure or malfunction of the sources, treatment, storage, or distribution 
system that EPA determines to be causing, or has the potential for causing the introduction of 
contamination into the water delivered to consumers.  

 
(c) For sanitary surveys performed by the Department or EPA, systems must respond in writing to 

significant deficiencies identified in sanitary survey reports no later than 45 days after receipt of 
the report, indicating how and on what schedule the system will address significant deficiencies 
noted in the survey.  

 
(d) Systems must correct significant deficiencies identified in sanitary survey reports according to the 

schedule approved by the Department or EPA, or if there is no approved schedule, according to 
the schedule reported under subparagraph (c) of this paragraph if such deficiencies are within the 
control of the system.  

 
Authority:  T.C.A. §§ 68-221-701 et seq. and 4-5-201 et seq. 
 
0400-45-01-.40 Ground Water Rule 
 
(1) General Requirements: 
 

(a) The requirements of this rule constitute national primary drinking water regulations.   
 
(b) This rule applies to all public water systems that use ground water except that it does not apply to 

public water systems that combine all of their ground water with surface water or with ground 
water under the direct influence of surface water prior to treatment under Rule 0400-45-01-.31.  
For purposes of this rule, “ground water system” is defined as any public water system meeting 
this applicability statement, including consecutive systems receiving finished ground water. 

 
(c) All community public water systems designated as ground water systems for purposes of this rule 

which serve more than 50 connections or 150 persons, except for those systems excluded from 
the requirements of subparagraph (b) of this paragraph, must meet 4 log treatment of viruses by 
continuous chlorination (unless other disinfection methods are approved) before or at the first 
customer.  Systems meeting 4 log inactivation and/or removal of viruses must be required to 
conduct compliance monitoring, the monitoring requirements under subparagraphs (4)(b) and (c) 
of this rule.  Systems meeting the 4 log inactivation and/or removal of viruses are still subject to 
sanitary surveys, corrective action when deficiencies are identified and associated public notices 
under this rule.  In no case shall contact time be less than 15 minutes. 
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(d) Systems subject to this rule must comply with the following requirements: 
 

1. Sanitary survey information requirements for all ground water systems as described in 
paragraph (2) of this rule. 

 
2. Microbial source water monitoring requirements for ground water systems that do not 

treat all of their ground water to at least 99.99 percent (4-log) treatment of viruses (using 
inactivation, removal, or a Department-approved combination of 4-log virus inactivation 
and removal) before or at the first customer as described in paragraph (3) of this rule. 

 
3. Treatment technique requirements, described in paragraph (4) of this rule, that apply to 

ground water systems that have fecally contaminated source waters, as determined by 
source water monitoring conducted under paragraph (3) of this rule, or that have 
significant deficiencies that are identified by the Department or that are identified by the 
Environmental Protection Agency under section 1445 of the Safe Drinking Water Act.  A 
ground water system with fecally contaminated source water or with significant 
deficiencies subject to the treatment technique requirements of this rule must implement 
one or more of the following corrective action options: correct all significant deficiencies; 
provide an alternate source of water; eliminate the source of the contamination; or 
provide treatment that reliably achieves at least 4-log treatment of viruses (using 
inactivation, removal, or a Department-approved combination of 4-log virus inactivation 
and removal) before or at the first customer. 

 
4. Ground water systems that provide at least 4-log treatment of viruses (using inactivation, 

removal, or a Department-approved combination of 4-log virus inactivation and removal) 
before or at the first customer are required to conduct compliance monitoring to 
demonstrate treatment effectiveness, as described in subparagraph (4)(b) of this rule. 

 
5. If requested by the Department, ground water systems must provide the Department with 

any existing information that will enable the Department to perform a hydrogeologic 
sensitivity assessment.  For purposes of this rule, “hydrogeologic sensitivity assessment” 
is a determination of whether ground water systems obtain water from hydrogeologically 
sensitive settings. 

 
(e) Ground water systems must comply, unless otherwise noted, with the requirements of this rule 

beginning December 1, 2009. 
 

(2) Sanitary Surveys for Ground Water Systems 
 

(a) Ground water systems must provide the Department, at the Department’s request, any existing 
information that will enable the Department to conduct a sanitary survey. 

 
(b) For the purposes of this rule, a “sanitary survey,” as conducted by the Department, includes but is 

not limited to, an onsite review of the water source(s) (identifying sources of contamination by 
using results of source water assessments or other relevant information where available), 
facilities, equipment, operation, maintenance, and monitoring compliance of a public water 
system to evaluate the adequacy of the system, its sources and operations and the distribution of 
safe drinking water. Sanitary surveys for the purpose of this paragraph include the applicable 
components listed parts 1 through 8 of this subparagraph. 

 
1. Source 
2. Treatment 
3. Distribution system 
4. Finished water storage 
5. Pumps, pump facilities, and controls, 
6. Monitoring, reporting, and data verification, 
7. System management and operation, and 
8. Operator compliance with Department requirements. 
 

(3) Ground water source microbial monitoring and analytical methods.   
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(a) A ground water system must conduct triggered source water monitoring if the conditions identified 

in parts 1 and 2 of this subparagraph exist. 
 

1. The system does not provide at least 4-log treatment of viruses (using inactivation, 
removal or a Department-approved combination of 4-log virus inactivation and removal) 
before or at the first customer for each ground water source; and 

 
2. The system is notified that a sample collected under paragraph (1) of Rule 0400-45-01-

.07 is total coliform-positive and the sample is not invalidated under paragraph (3) of Rule 
0400-45-01-.07. 

 
(b) A ground water system must collect, within 24 hours of notification of the total coliform-positive 

sample, at least one ground water source sample from each ground water source in use at the 
time the total coliform-positive sample was collected under paragraph (1) of Rule 0400-45-01-.07, 
except as provided in part 2 of this subparagraph. 

 
1. The Department may extend the 24-hour time limit on a case-by-case basis if the system 

cannot collect the ground water source sample within 24 hours due to circumstances 
beyond its control.  In the case of an extension, the Department must specify how much 
time the system has to collect the sample. 

 
2. If approved by the Department, systems with more than one ground water source may 

meet the requirements of this subparagraph by sampling representative ground water 
source or sources.  If directed by the Department, systems must submit for Department 
approval a triggered source water monitoring plan that identifies one or more ground 
water sources that are representative of each monitoring site in the system’s sample 
siting plan under paragraph (1) of Rule 0400-45-01-.07 and that the system intends to 
use for representative sampling under this paragraph. 

 
3. A ground water system serving 1,000 people or fewer may use a repeat sample collected 

from a ground water source to meet both the requirements of paragraph (2) of Rule 0400-
45-01-.07 and to satisfy the monitoring requirements of this subparagraph for that ground 
water source only if the Department approves the use of E. coli as a fecal indicator for 
source water monitoring under this paragraph.  If the repeat sample collected from the 
ground water source is E. coli positive, the system must comply with subparagraph (c) of 
this paragraph. 

 
(c) If the Department does not require corrective action under part (4)(a)2 of this rule for fecal-

indicator positive source water sample collected under subparagraph (b) of this paragraph that is 
not invalidated under subparagraph (3)(h) of this rule, the system must collect five additional 
source water samples from the same source within 24 hours of being notified of the fecal 
indicator-positive sample. 

 
(d) Consecutive and Wholesale Systems 
 

1. In addition to the other requirements of this paragraph, a consecutive ground water 
system that has a total coliform-positive sample collected under paragraph (1) of Rule 
0400-45-01-.07 must notify the wholesale system(s) within 24 hours of being notified of 
the total coliform-positive sample. 

 
2. In addition to the other requirements of this paragraph, a wholesale ground water system 

must comply with subparts (i) and (ii) of this part. 
 

(i) A wholesale ground water system that receives notice from a consecutive system 
it serves that a sample collected under paragraph (1) of Rule 0400-45-01-.07 is 
total coliform-positive must, within 24 hours of being notified, collect a sample 
from its ground water source(s) under subparagraph (b) of this paragraph and 
analyze it for a fecal indicator under subparagraph (g) of this paragraph. 
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(ii) If the sample collected under subpart (3)(d)2(i) of this rule is fecal indicator-
positive, the wholesale ground water system must notify all consecutive systems 
served by that ground water source of the fecal indicator source water positive 
within 24 hours of being notified of the ground water source sample monitoring 
result and must meet the requirements of subparagraph (c) of this paragraph. 

 
(e) Exceptions to the Triggered Source Water Monitoring Requirements.  A ground water system is 

not required to comply with the source water monitoring requirements of this paragraph if either of 
the following conditions exists: 

 
1. The Department determines, and documents in writing, that the total coliform-positive 

sample collected under paragraph (1) of Rule 0400-45-01-.07 is caused by a distribution 
system deficiency; or 

 
2. The total coliform-positive sample collected under paragraph (1) of Rule 0400-45-01-.07 

is collected at a location that meets Department criteria for distribution system conditions 
that will cause total coliform-positive samples. 

 
(f) Assessment Source Water Monitoring.  If directed by the Department, ground water systems 

must conduct assessment source water monitoring that meets Department-determined 
requirements for such monitoring.  A ground water system conducting assessment source water 
monitoring may use a triggered source water sample collected under subparagraph (b) of this 
paragraph to meet the requirements of subparagraph (f) of this paragraph.  Department-
determined assessment source water monitoring requirements may include: 

 
1. Collection of a total of 12 ground water source samples that represent each month the 

system provides ground water to the public, 
 
2. Collection of samples from each well unless the system obtains written Department 

approval to conduct monitoring at one or more wells within the ground water system that 
are representative of multiple wells used by that system and that draw water from the 
same hydrogeologic setting, 

 
3. Collection of standard sample volume of at least 100 ml for fecal indicator analysis 

regardless of fecal indicator or analytical method used, 
 
4. Analysis of all ground water source samples using one of the analytical methods listed in 

part (10)(a)6 of Rule 0400-45-01-.14 for the presence of E. coli or enterococci, 
 
5. Collection of ground water samples at a location prior to any treatment of the ground 

water source unless the Department approves a sampling location after treatment, and 
 
6. Collection of ground water source samples at the well itself unless the system’s 

configuration does not allow for sampling at the well itself and the Department approves 
an alternate sampling location that is representative of the water quality of that well. 

 
(g) Analytical and Sampling methods.   
 

1. A ground water system subject to the source water monitoring requirements of this 
paragraph must collect a standard sample volume of at least 100 mL for fecal indicator 
analysis regardless of the fecal indicator or analytical method used. 

 
2. The analytical method to be used is prescribed in part (10)(a)6 of Rule 0400-45-01-.14. 
 

(h) Invalidation of fecal indicator-positive ground water source sample.  A ground water system may 
obtain Department invalidation of a fecal indicator-positive ground water source sample collected 
under this paragraph only under the conditions specified in parts 1 and 2 of this subparagraph. 

 
1. The system provides the Department with written notice from the laboratory that improper 

sample analysis has occurred; or 
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2. The Department determines and documents in writing that there is substantial evidence 

that a fecal-indicator positive ground water source sample is not related to source water 
quality. 

 
(i) If the Department invalidates a fecal indicator-positive ground water sample, the ground water 

system must collect another source water sample under this paragraph within 24 hours of being 
notified by the Department of its invalidation decision and have it analyzed for the same fecal 
indicator using the analytical methods in part (10)(a)6 of Rule 0400-45-01-.14.  The Department 
may extend the 24-hour time limit on a case-by-case basis if the system cannot collect the source 
water sample within 24 hours due to circumstances beyond its control.  In the case of an 
extension, the Department must specify how much time the system has to collect the sample. 

 
(j) Sampling location.  Any ground water source sample required under this paragraph must be 

collected at a location prior to any treatment of the ground water source unless the Department 
approves a sampling location after treatment. 

 
1. If the system’s configuration does not allow sampling at the well itself, the system may 

collect a sample at a Department-approved location to meet the requirements of this 
paragraph if the sample is representative of the water quality of that well. 

 
(k) New Sources.  If directed by the Department, a ground water system that places a new ground 

water source into service after November 30, 2009, must conduct assessment source water 
monitoring under subparagraph (f) of this paragraph.  If directed by the Department, the system 
must begin monitoring before the ground water source is used to provide water to the public. 

 
(l) Public Notification.  A ground water system with a ground water source sample collected under 

this paragraph that is fecal indicator-positive and that is not invalidated under subparagraph (h) of 
this paragraph, including consecutive systems served by the ground water source, must conduct 
public notification under paragraph (2) of Rule 0400-45-01-.19. 

 
(m) Monitoring Violations.  Failure to meet the requirements of subparagraphs (a) through (k) of this 

paragraph is a monitoring violation and requires the ground water system to provide public 
notification under paragraph (4) of Rule 0400-45-01-.19. 

 
(4) Treatment Technique Requirements for Ground Water Systems 
 

(a) Ground water systems with significant deficiencies or source water fecal contamination. 
 

1. The treatment technique requirements of this rule must be met by ground water systems 
when a significant deficiency is identified or when a ground water source sample 
collected under subparagraph (3)(c) of this rule is fecal-indicator positive. 

 
2. If directed by the Department, a ground water system with a ground water source sample 

collected under subparagraphs (3)(b), (d), or (f) of this rule that is fecal indicator-positive 
must comply with the treatment technique requirements of this rule. 

 
3. When a significant deficiency is identified at a Subpart H public water system that uses 

both ground water and surface water or ground water under the direct influence of 
surface water, the system must comply with provisions of this rule except in cases where 
the Department determines that the significant deficiency is in a portion of the distribution 
system that is served solely by surface water or ground water under the direct influence 
of surface water. 

 
4. Unless the Department directs the ground water system to implement a specific 

corrective action, the ground water system must consult with the Department regarding 
the appropriate corrective action within 30 days of receiving written notice from the 
Department of a significant deficiency, written notice from a laboratory that a ground 
water source sample collected under subparagraph (3)(c) of this rule was found to be 
fecal indicator-positive, or direction from the Department that a fecal indicator positive 
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collected under subparagraph (3)(b), (d), or (f) of this rule requires corrective action.  For 
purposes of this rule, significant deficiencies include, but are not limited to, defects in 
design, operation or maintenance, or a failure or malfunction of the sources, treatment, 
storage, or distribution system that the Department determines to be causing, or have the 
potential of causing, the introduction of contamination into the water delivered to 
consumers. 

 
5. Within 120 days (or earlier if directed by the Department) of receiving written notification 

from the Department of a significant deficiency, written notice from a laboratory that a 
ground water source sample collected under subparagraph (3)(c) of this rule was found 
to be fecal indicator-positive, or direction from the Department that a fecal indicator-
positive sample collected under subparagraph (3)(b), (d), or (f) of this rule requires 
corrective action, the ground water system must either: 

 
(i) Have completed corrective action in accordance with applicable Department plan 

review processes or other Department guidance or direction, if any, including 
Department-specified interim measures, or 

 
(ii) Be in compliance with a Department-approved corrective action plan and 

schedule subject to conditions in items (I) and (II) of this subpart. 
 

(I) Any subsequent modifications to a Department-approved corrective 
action plan and schedule must also be approved by the Department. 

 
(II) If the Department specifies interim measures for protection of the public 

health pending Department approval of the corrective action plan and 
schedule or pending completion of the corrective action plan, the system 
must comply with these interim measures as well as with any schedule 
specified by the Department. 

 
6. Corrective Action Alternatives. Ground water systems that meet the conditions of part 1 

or 2 of this subparagraph must implement one or more of the following corrective action 
alternatives: 

 
(i) Correct all significant deficiencies; 
 
(ii) Provide an alternate source of water; 
 
(iii) Eliminate the source of contamination; or 
 
(iv) Provide treatment that reliably achieves at least 4-log treatment of viruses (using 

inactivation, removal, or a Department-approved combination of 4-log virus 
inactivation and removal) before or at the first customer for the ground water 
source. 

 
7. Special notice to the public of significant deficiencies or source water fecal contamination.   
 

(i) In addition to the applicable public notification requirements of Rule 0400-45-01-
.19, a community ground water system that receives notice from the Department 
of a significant deficiency or notification of a fecal indicator-positive ground water 
source sample that is not invalidated by the Department under subparagraph 
(3)(h) of this rule must inform the public served by the water system under 
subparagraph (4)(g) of Rule 0400-45-01-.35 of the fecal indicator-positive source 
sample or of any significant deficiency that has not been corrected.  The system 
must continue to inform the public annually until the significant deficiency is 
corrected or the fecal contamination in the ground water source is determined by 
the Department to be corrected under part 5 of this subparagraph. 

 
(ii) In addition to the applicable public notification requirements of Rule 0400-45-01-

.19, a non-community ground water system that receives notice from the 
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Department of a significant deficiency must inform the public served by the water 
system in a manner approved by the Department of any significant deficiency 
that has not been corrected within 12 months of being notified by the 
Department, or earlier if directed by the Department.  The system must continue 
to inform the public annually until the significant deficiency is corrected.  The 
information must include: 

 
(I) The nature of the significant deficiency and the date the significant 

deficiency was identified by the Department; 
 
(II) The Department-approved plan and schedule for correction of the 

significant deficiency, including interim measures, progress to date, and 
any interim measures completed; and 

 
(III) For systems with a large proportion of non-English speaking consumers, 

as determined by the Department, information in the appropriate 
language(s) regarding the importance of the notice or a telephone 
number or address where consumers may contact the system to obtain a 
translated copy of the notice or assistance in the appropriate language. 

 
(iii) If directed by the Department, a non-community water system with significant 

deficiencies that have been corrected must inform its customers of the significant 
deficiencies, how the deficiencies were corrected, and the dates of the correction 
under subpart (ii) of this part. 

 
(b) Compliance Monitoring 

 
1. Existing ground water sources.  A ground water system that is not required to meet the 

source water monitoring requirements of this rule for any ground water source because it 
provides at least 4-log treatment of viruses (using inactivation, removal, or a Department 
approved combination of 4-log virus inactivation and removal) before or at the first 
customer for any ground water source before December 1, 2009, must notify the 
Department in writing that it provides at least 4-log treatment of viruses (using 
inactivation, removal, or a Department approved combination of 4-log virus inactivation 
and removal) before or at the first customer for the specified ground water source and 
begin compliance monitoring in accordance with subparagraph (c) of this paragraph by 
December 1, 2009.  Notification to the Department must include engineering, operational, 
or other information that the Department requests to evaluate the submission.   
 

2. New ground water sources.  A ground water system that places a ground water source in 
service after November 30, 2009, that is not required to meet the source water monitoring 
requirements of this rule for any ground water source because it provides at least 4-log 
treatment of viruses (using inactivation, removal, or a Department approved combination 
of 4-log virus inactivation and removal) before or at the first customer for the ground 
water source must comply with the requirements of subparts (i) and (ii) of this part. 

 
(i) The system must notify the Department in writing that it provides at least 4-log 

treatment of viruses (using inactivation, removal, or a Department approved 
combination of 4-log virus inactivation and removal) before or at the first 
customer for the ground water source.  Notification to the Department must 
include engineering, operational, or other information that the Department 
requests to evaluate the submission.   

 
(ii) The system must conduct compliance monitoring as required under 

subparagraph (c) of this paragraph within 30 days of placing the source into 
service. 

 
(c) Monitoring Requirements 
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1. A ground water system subject to the requirements of subparagraph (a), part (b)1 or part 
(b)2 of this paragraph must monitor the effectiveness and reliability of the treatment for 
that ground water source before or at the first customer as follows: 

 
(i) A ground water system that serves greater than 3,300 people must continuously 

monitor the residual disinfectant concentration using analytical methods specified 
in subparagraph (10)(i) of Rule 0400-45-01-.14 at a location approved by the 
Department and must record the lowest residual disinfectant concentration each 
day that water from the ground water source is served to the public.  The ground 
water system must maintain the Department-determined residual disinfectant 
concentration every day the ground water system serves water from the ground 
water source to the public.  If there is a failure in the continuous monitoring 
equipment, the ground water system must conduct grab sampling every four 
hours until the continuous monitoring equipment is returned to service.  The 
system must resume continuous residual disinfectant monitoring within 14 days. 

 
(ii) A ground water system that serves 3,300 or fewer people must monitor the 

residual disinfectant concentration using analytical methods specified in 
subparagraph (10)(i) of Rule 0400-45-01-.14 at a location approved by the 
Department and record the residual disinfection each day that water from the 
ground water source is served to the public.  The ground water system must 
maintain the Department-determined residual disinfectant concentration every 
day the ground water system serves water from the ground water source to the 
public.  The ground water system must take a daily grab sample during the hour 
of peak flow or at another time specified by the Department.  If any daily grab 
sample measurement falls below the Department-determined residual 
disinfectant concentration, the ground water system must take follow-up samples 
every four hours until the residual disinfectant concentration is restored to the 
Department-determined level.  Alternatively, a ground water system that serves 
3,300 or fewer people may monitor continuously and meet the requirements of 
subpart (i) of this part. 

 
(iii) Membrane filtration.  A ground water system that uses membrane filtration to 

meet the requirements of this rule must monitor the membrane filtration process 
in accordance with all Department-specified monitoring requirements and must 
operate the membrane filtration in accordance with all Department-specified 
compliance requirements.  A ground water system that uses membrane filtration 
is in compliance with the requirement to achieve at least 4-log removal of viruses 
when: 

 
(I) The membrane has an absolute molecular weight cutoff (MWCO), or 

alternate parameter that describes the exclusion characteristics of the 
membrane, that can reliably achieve at least 4-log removal of viruses; 

 
(II) The membrane process is operated in accordance with Department-

specified compliance requirements; and 
 
(III) The integrity of the membrane is intact. 
 

(iv) Alternative treatment.  A ground water system that uses a Department-approved 
alternative treatment to meet the requirements of this rule by providing at least 4-
log treatment of viruses (using inactivation, removal, or a Department-approved 
combination of 4-log virus inactivation and removal) before or at the first 
customer must: 

 
(I) Monitor the alternative treatment in accordance with all Department-

specified monitoring requirements; and 
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(II) Operate the alternative treatment in accordance with all compliance 
requirements that the Department determines to be necessary to achieve 
at least 4-log treatment of viruses. 

 
(d) Failure to meet the monitoring requirements of subparagraphs (b) and (c) of this paragraph is a 

monitoring violation and requires the ground water system to provide public notification under 
paragraph (4) of Rule 0400-45-01-.19. 

 
(5) Treatment Technique Violations for Ground Water Systems. 
 

(a) A ground water system with a significant deficiency is in violation of the treatment technique 
requirement if, within 120 days (or earlier if directed by the Department) of receiving written notice 
from the Department of a significant deficiency, the system: 

 
1. Does not complete corrective action in accordance with any applicable Department plan 

review processes or other Department guidance and direction, including Department 
specified interim actions and measures, or 

 
2. Is not in compliance with a Department-approved corrective action plan and schedule. 
 

(b) Unless the Department invalidates a fecal indicator-positive ground water source sample under 
subparagraph (3)(h) of this rule, a ground water system is in violation of the treatment technique 
requirement if, within 120 days (or earlier if directed by the Department) of meeting the conditions 
of part (4)(a)1 or 2 of this rule, the system: 

 
1. Does not complete corrective action in accordance with any applicable Department plan 

review processes or other Department guidance and direction, including Department-
specified interim measures, or 

 
2. Is not in compliance with a Department-approved corrective action plan and schedule. 
 

(c) A ground water system subject to the requirements of subparagraph (4)(c) of this rule that fails to 
maintain at least 4-log treatment of viruses (using inactivation, removal, or a Department 
approved combination of 4-log virus inactivation and removal) before or at the first customer for a 
ground water source is in violation of the treatment technique requirement if the failure is not 
corrected within four hours of determining the system is not maintaining at least 4-log treatment of 
viruses before or at the first customer. 

 
(d) The ground water system must give public notification under paragraph (3) of Rule 0400-45-01-

.19 for the treatment technique violations specified in subparagraphs (a), (b) and (c) of this 
paragraph. 

 
(6) Reporting and Recordkeeping for Ground Water Systems 
 

(a) In addition to the requirements of Rule 0400-45-01-.18, a ground water system regulated under 
this rule must provide the following information to the Department: 

 
1. A ground water system conducting compliance monitoring under subparagraphs (4)(b) 

and (c) of this rule must notify the Department any time the system fails to meet any 
Department-specified requirements including, but not limited to, minimum residual 
disinfectant concentration, membrane operating criteria or integrity, and alternative 
treatment operating criteria, if operation in accordance with the criteria or requirements is 
not restored within four hours.  The ground water system must notify the Department as 
soon as possible, but in no case later than the end of the next business day. 

 
2. After completing any corrective action under subparagraph (4)(a) of this rule, a ground 

water system must notify the Department within 30 days of completion of the corrective 
action. 

 






