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Ala. Admin. Code r. 335-7-10-.04

This document is current through the December 31, 2014 revisions

Alabama Administrative Code > ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT
> WATER DIVISION - WATER QUALITY PROGRAM > CHAPTER 335-7-10: OPERATION, RECORD
KEEPING, AND REPORTS

335-7-10-.04 Disinfectant Residual Requirements.

All public water systems require to provide disinfection shall maintain a residual level to provide protection of the
water throughout the distribution system. These systems must meet the following requirements;

(a) Departmental approval is necessary for use of any disinfectant other than chlorination.

(b) Systems, with Department approval, may increase residual disinfectant levels in the distribution system of
chlorine or chloramines (but not chlorine dioxide) 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.

(c) Systems must maintain a minimum disinfectant residual level established by the Department. The
minimum disinfectant level in the distributions system shall be no less than 0.2mg/L for free chlorine or
0.5 mg/L for chloramines. Systems must also not exceed the maximum residual disinfection level at any
time.

(d) Upon the determination that the disinfectant level in the service area distribution system falls below the
established minimum or exceeds the maximum and is not corrected within four hours, a treatment
technique violation has occurred requiring the following action:

1. The treatment process must be revised to correct the violation.
2. The Department must be notified by the end of the next business day.

3. The system must provide proper notification to customers affected in a newspaper of general
circulation serving the area within 14 days of the occurrence or for NTNC systems, post notice in
appropriate locations.

4. Should the disinfectant residual not be restored within 24 hours, microbiological samples must
immediately be collected from representative locations within the area of insufficient disinfectant
residual. Should these samples show system contamination an acute violation has resulted, requiring
appropriate notification required under rule 335-7-2-.21.

(e) A maximum free residual of no more than 4.0 mg/L for chlorine or chloramines or 0.8 mg/L for chlorine
dioxide shall be maintained at any point in the distribution system.

Statutory Authority

Statutory Authority:

Code of Ala. 1975, 8§88 22-23-33,22-23-49,22-22A-5,22-22A-6.
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5 CCR 1002-11

5 CCR 1002-11

This document reflects all regulations in effect as of April 25, 2015

Colorado Code of Regulations > DEPARTMENT OF PUBLIC HEALTH AND ENVIRONMENT > WATER
QUALITY CONTROL COMMISSION

5 CCR 1002-11. PRIMARY DRINKING WATER REGULATIONS

11.8(3) Disinfection Treatment Technigue Requirements

(a) Applicability for Disinfection Treatment Technigue Requirements

(i) For all surface water systems, the supplier must comply with the disinfection treatment technique requirements
specified in this section, 11.8(3).

(ii) When the Department determines that a groundwater source is under the direct influence of surface water, and
therefore the system is reclassified as a surface water system, the supplier must comply with all of the following:

(A) Either Department-determined interim disinfection requirements or disinfection treatment technique
requirements specified in 11.8(3)(b), no later than 60 days after written notification from the Department of the
decision to change the source's classification; and

(B) All requirements specified in this section, 11.8(3), no later 18 months after written notification from the
Department of the decision to change the source's classification or no later than when the filtration is installed,
whichever is sooner.
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5 CCR 1002-11

(b) Treatment Technigue Requirements for Disinfection

(i) The disinfection treatment technique requirements are as follows:

(A) The supplier must maintain disinfection treatment sufficient to ensure that the total treatment processes,
including filtration and disinfection, achieve 99.9 percent (3-log) treatment of Giardia lamblia cysts and 99.99
percent (4-log) treatment of viruses, as determined by the Department.

(B) The supplier must maintain a residual disinfectant concentration at each entry point and throughout the
distribution system.

() At each entry point, the residual disinfectant concentration cannot be less than (<) 0.2 mg/L for more than four
hours.

(11) In the distribution system, until March 31, 2016, the residual disinfectant concentration cannot be undetectable in
more than 5 percent of the samples collected in each month, for two consecutive months during which the system
supplies water to the public.

(111 In the distribution system, beginning April 1, 2016, the residual disinfectant concentration must be greater than
or equal to ([greater than or equal]) 0.2 mg/L.

(ii) No later than December 31, 2015, the supplier may apply to the Department for an extension for complying with
the treatment technique requirements specified in 11.8(3)(b)(i)(B)(111).

(A) In the application, the supplier must include all of the following information:

(I) An explanation of why the supplier is unable to comply with the treatment technique requirements specified in

11.8(3)(b)(i)(B)(I11).

(1) A distribution system disinfectant residual data analysis demonstrating the inability to comply with the treatment
technique requirements specified in 11.8(3)(b)()(B)(I11).

(11) An engineering report prepared by a professional engineer registered in the state of Colorado demonstrating that
capital improvements are necessary to comply with the treatment technique requirements specified in

11.8(3)(b)(1)(B)(I11).

(1V) A proposed schedule for completing the system modifications.

(B) The Department shall consider the following criteria when determining if an extension will be granted:
() The supplier submitted a complete application that included the information specified above;

(1) The supplier has complied with the monitoring requirements specified in 11.17 in the last 36 months; and
(1) The supplier has not incurred an MCL violation specified in 11.17(9) in the last 36 months.

(iii) The Department will only grant an extension for up to four years.

(iv) If the supplier receives written Department-approval for an extension, the supplier must:

(A) Continue to comply with the treatment technique requirements specified in 11.8(3)(b)(i)(B)(Il) and is subject to
the violation specified in 11.8(3)(d)(i)(B) until the capital improvements are completed or the extension expires,
whichever comes first; and
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5 CCR 1002-11

(B) Comply with any Department-specified requirements.

(c) Monitoring Requirements for Disinfection Treatment Technigue Reguirements

(i) To determine compliance with the disinfection treatment technique requirements, the supplier must monitor the
residual disinfectant concentration.

(A) At each entry point, the supplier must continuously monitor the residual disinfectant concentration.
(1) The supplier must record the lowest monitoring result each day.

(1) If there is a failure of the continuous monitoring equipment, the supplier must monitor the residual disinfectant
concentration by collecting a grab sample no later than four hours after the equipment failure and continue collecting
grab samples every four hours until the continuous monitoring equipment is returned to service.

(a) The supplier must resume continuous residual disinfectant concentration monitoring no later than five working
days after the equipment failure.

(1) For systems supplying less than or equal to ([less than or equal]) 3,300 people, the supplier is not required to
monitor continuously if the supplier collects grab samples at the frequency specified in Table 11.8-II.

() If more than one sample per day is required, the supplier must collect the samples throughout the day. The
sampling intervals are subject to Department approval.

(b) If any grab sample result is less than (<) 0.2 mg/L, the supplier must increase the monitoring frequency of the
residual disinfectant concentration at that entry point to at least every four hours until the residual disinfectant
concentration is greater than or equal to ([greater than or equal]) 0.2 mg/L.

Display Table

(B) In the distribution system, the supplier must monitor the residual disinfectant concentration at the same time and
at the same sampling locations that total coliform samples are collected under 11.17(3) until March 31, 2016, and
collected under 11.16(6-7) beginning April 1, 2016.

() The supplier must measure the residual disinfectant concentration as free chlorine unless the supplier uses a
disinfection process that results in a monochloramine residual disinfectant, then the supplier must measure the
residual disinfectant concentration as total chlorine. If the supplier uses a different type of chemical disinfectant (e.qg.,
ozone or chlorine dioxide), the supplier must measure the appropriate residual disinfectant concentration.

(1) For systems using both surface water and groundwater sources, the Department may allow the supplier to collect
residual disinfectant concentration samples at locations other than the total coliform sampling locations if the
Department determines that other locations are more representative of finished water quality in the distribution
system.

(d) Treatment Technigue Violations for Disinfection

(i) The following constitute disinfection treatment technique violations:

(A) At any entry point, the residual disinfectant concentration is less than (<) 0.2 mg/L for more than four hours.
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(B) In the distribution system, until March 31, 2016, the residual disinfectant concentration is not detectable in more
than 5 percent of the samples collected in each month, for two consecutive months that the system supplies water to
the public.

(1) If the Department grants an extension under 11.8(3)(b)(ii), the supplier is subject to this violation after March 31,
2016 and until capital improvements are completed or the extension expires, whichever comes first.

(C) In the distribution system, beginning April 1, 2016:

() If the supplier collects greater than or equal to ([greater than or equal]) 40 residual disinfectant concentration
samples per month, the residual disinfectant concentration is less than (<) 0.2 mg/L in more than 5 percent of the
samples collected.

(1) If the supplier collects greater than (>) one but less than (<) 40 residual disinfectant concentration samples per
month, the residual disinfectant concentration is less than (<) 0.2 mg/L in more than one sample collected.

(111 If the supplier collects greater than (>) one but less than (<) 40 residual disinfectant concentration samples per
month, the residual disinfectant concentration is less than (<) 0.2 mg/L in more than 5 percent of the samples
collected in each month for two consecutive months that the system supplies water to the public.

(IV) If the supplier collects only one residual disinfectant concentration sample per monitoring period, the residual
disinfectant concentration is less than (<) 0.2 mg/L.

(D) Any time the supplier fails to comply with the treatment technique requirements specified in 11.8(3)(b)(i)(A).

(e) Response to Disinfection Treatment Technique Violations

(i) In the event of an entry point disinfection treatment technique violation as specified in 11.8(3)(d)(i)(A), the
supplier must:

(A) Notify the Department no later than the end of the next business day.

(B) Distribute Tier 2 public notice as specified in 11.33.

(ii) In the event of a disinfection treatment technique violation as specified in 11.8(3)(d)(i)(B-D), the supplier must:
(A) Notify the Department no later than 48 hours after the violation occurs.

(B) Distribute Tier 2 public notice as specified in 11.33.

(f) Reporting Requirements for Disinfection Monitoring

(i) If at any time the entry point residual disinfectant concentration is less than (<) 0.2 mg/L, the supplier must notify
the Department as soon as possible but no later than the end of the next business day.

(A) The supplier must also report, no later than the end of the next business day, whether the entry point residual
disinfectant concentration was restored to at least 0.2 mg/L within four hours.

(i) For residual disinfectant concentration samples collected under 11.8(3)(c), the supplier must submit all of the
following information no later than the 10 [th] of the following month:

(A) For each entry point, the lowest daily residual disinfectant concentration result in mg/L.
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5 CCR 1002-11

(B) The date and duration of each period when the entry point residual disinfectant concentration fell below 0.2 mg/L
and when the Department was notified of the occurrence.

(C) For distribution system residual disinfectant concentration samples until March 31, 2016:

(1) The number of sample results that were undetectable.

(1) The percentage of sample results that were undetectable for each of the last two months.

(D) For distribution system residual disinfectant concentration samples beginning April 1, 2016:

(1) The number of sample results that were less than (<) 0.2 mg/L.

(1) The percentage of sample results that were less than (<) 0.2 mg/L for each of the last two months.

(9) Monitoring Requirements for Alternative Disinfection- Heterotrophic Bacteria

(i) In the distribution system, the supplier may monitor for heterotrophic bacteria, measured as Heterotrophic Plate
Count (HPC), instead of residual disinfectant concentration.

(A) If the supplier is monitoring for heterotrophic bacteria instead of residual disinfectant concentration,
heterotrophic bacteria concentrations less than or equal to ([less than or equal]) 500 CFU/ml are considered to have a
detectable residual disinfectant concentration for purposes of determining compliance with the treatment technique
requirement specified in 11.8(3)(b)(i)(B)(I) and must be included with the reporting requirements specified in

11.8(3)(f)(ii)(C).

(B) If the supplier is monitoring for heterotrophic bacteria, the supplier is not required to comply with the
requirements for the distribution system residual disinfectant concentration specified in this section, 11.8(3) if the
Department determines that the supplier meets all of the following criteria:

(1) Providing adequate disinfection in the distribution system.

(I1) Not capable of having a sample transported and analyzed for HPC by a certified laboratory within the required
time and temperature conditions specified by approved analytical methods.
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CDR 16-4000-4462

This document reflects changes received through Delaware's Register of Regulations: Volume 18, Issue 11, May 1,
2015

Delaware Administrative Code > AGENCY 16. HEALTH AND SAFETY; DEPARTMENT OF HEALTH
AND SOCIAL SERVICES > SUB-AGENCY 4000. DIVISION OF PUBLIC HEALTH:; HEALTH
SYSTEMS PROTECTION (4400) > CHAPTER 4462. PUBLIC DRINKING WATER SYSTEMS

CHAPTER 4462. PUBLIC DRINKING WATER SYSTEMS

8.2 Disinfection: When it is specifically required by these regulations, or when it is deemed to be required to
ensure compliance with subsection 3.4 or where it is demonstrated through bacteriological testing that there is
a need for disinfection, continuous disinfection shall be provided. The disinfection shall be chlorine, unless a
substitute is approved prior to installation. Plans and specifications for the disinfection system shall be
approved in accordance with subsection 2.11. When the disinfection is instituted, it shall be operated such that
a free chlorine residual of at least 0.3 mg/L is maintained throughout the water distribution system. The
supplier of water shall keep accurate records of the amount of chlorine used and shall have an approved test
kit for measuring both free and total chlorine residuals. The supplier of water shall be required to conduct
chlorine residual testing at least daily, and shall report these results to the Division on a monthly basis in
accordance with subsection 4.1.1. If a substitute disinfectant is approved, the operational and monitoring
requirements shall be specified by the Division.

8.2.1 Public water systems must measure residual disinfectant concentrations with one of the analytical
methods in the following table. Except for the method for ozone residuals, the disinfectant residual
methods are contained in the 18 [th ], 19 [th ], and 20 [th ] editions of Standard Methods for the
Examination of Water and Wastewater, 1992, 1995, and 1998 respectively; the cited methods published
in any of these three editions may be used. The ozone method, 45400-O 3 B, is contained in both the 18
[th ] and 19 [th ]Jeditions of Standard Methods for the Examination of Water and Wastewater, 1992, 1995
respectively; either edition may be used. If approved by the Division, residual concentrations for free
chlorine and combined chlorine also may be measured by using DPD colorimetric test kits. Free and total
chlorine residuals may be measured continuously by adapting a specified chlorine residual method for
use with a continuous monitoring instrument
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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 Division.

Residual H Methodology H Methods
Free Chlorine | Amperometric Titration H 4500-CI D
DPD Ferrous Titrimetric 4500-CI F
‘ DPD Colorimetric H 4500-CI G
| Syringaldazine (FACTS) | 4500-CIH
Total Chlorine | Amperometric Titration H 4500-CI D
Amperometric Titration (low level 4500-Cl E
measurement)
‘ DPD Ferrous Titrimetric H 4500-CI F
| DPD Colorimetric | 4500-CIG
| lodometric | 4s00-Cll
Chlorine ‘ Amperometric Titration H 4500-ClO, C
Dioxide | DPD Method | 4500-ClO, D
‘ Amperometric Titration H 4500-CIO, E
Ozone | Indigo Method | 4500-0:8B
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40 CFR 141.72
This document is current through the May 28, 2015 issue of the Federal Register

Code of Federal Requlations > TITLE 40 -- PROTECTION OF ENVIRONMENT > CHAPTER I --
ENVIRONMENTAL PROTECTION AGENCY > SUBCHAPTER D -- WATER PROGRAMS > PART

141 -- NATIONAL PRIMARY DRINKING WATER REGULATIONS > SUBPART H -- FILTRATION AND
DISINFECTION

§ 141.72 Disinfection.

A public water system that uses a surface water source and does not provide filtration treatment must provide the
disinfection treatment specified in paragraph (a) of this section beginning December 30, 1991, unless the State
determines that filtration is required in writing pursuant to 8 1412 (b)(7)(C)(iii). A public water system that uses a
ground water source under the direct influence of surface water and does not provide filtration treatment must
provide disinfection treatment specified in paragraph (a) of this section beginning December 30, 1991, or 18
months after the State determines that the ground water source is under the influence of surface water, whichever
is later, unless the State has determined that filtration is required in writing pursuant to § 1412(b)(7)(C)(iii). If the
State has determined that filtration is required, the system must comply with any interim disinfection requirements
the State deems necessary before filtration is installed. A system that uses a surface water source that provides
filtration treatment must provide the disinfection treatment specified in paragraph (b) of this section beginnng June
29, 1993, or beginning when filtration is installed, whichever is later. A system that uses a ground water source
under the direct influence of surface water and provides filtration treatment must provide disinfection treatment as
specified in paragraph (b) of this section by June 29, 1993, or beginning when filtration is installed, whichever is
later. Failure to meet any requirement of this section after the applicable date specified in this introductory
paragraph is a treatment technique violation.

(a)Disinfection requirements for public water systems that do not provide filtration. Each public water system
that does not provide filtration treatment must provide disinfection treatment as follows:

(1)The disinfection treatment must be sufficient to ensure at least 99.9 percent (3-log) inactivation of
Giardia lamblia cysts and 99.99 percent (4-log) inactivation of viruses, every day the system serves water
to the public, except any one day each month. Each day a system serves water to the public, the public
water system must calculate the CT value(s) from the system's treatment parameters, using the procedure
specified in § 141.74(b)(3), and determine whether this value(s) is sufficient to achieve the specified
inactivation rates for Giardia lamblia cysts and viruses. If a system uses a disinfectant other than
chlorine, the system may demonstrate to the State, through the use of a State-approved protocol for on-
site disinfection challenge studies or other information satisfactory to the State, that CT99.9 values other
than those specified in Tables 2.1 and 3.1 in § 141.74(b)(3) or other operational parameters are adequate
to demonstrate that the system is achieving minimum inactivation rates required by paragraph (a)(1) of
this section.

(2)The disinfection system must have either (i) redundant components, including an auxiliary power
supply with automatic start-up and alarm to ensure that disinfectant application is maintained
continuously while water is being delivered to the distribution system, or (ii) automatic shut-off of
delivery of water to the distribution system whenever there is less than 0.2 mg/l of residual disinfectant
concentration in the water. If the State determines that automatic shut-off would cause unreasonable risk
to health or interfere with fire protection, the system must comply with paragraph (a)(2)(i) of this section.

(3)The residual disinfectant concentration in the water entering the distribution system, measured as
specified in § 141.74(a)(2) and (b)(5), cannot be less than 0.2 mg/l for more than 4 hours.
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(4)

40 CFR 141.72

(i)The residual disinfectant concentration in the distribution system, measured as total chlorine,
combined chlorine, or chlorine dioxide, as specified in § 141.74(a)(2) and (b)(6), cannot be
undetectable in more than 5 percent of the samples each month, for any two consecutive months that
the system serves water to the public. Water in the distribution system with a heterotrophic bacteria
concentration less than or equal to 500/ml, measured as heterotrophic plate count (HPC) as specified
in § 141.74(a)(1), is deemed to have a detectable disinfectant residual for purposes of determining
compliance with this requirement. Thus, the value "V" in the following formula cannot exceed 5
percent in one month, for any two consecutive months.

V=c+d+e/a+bX100
where:
a=number of instances where the residual disinfectant concentration is measured;

b=number of instances where the residual disinfectant concentration is not measured but
heterotrophic bacteria plate count (HPC) is measured,

c=number of instances where the residual disinfectant concentration is measured but not detected
and no HPC is measured;

d=number of instances where the residual disinfectant concentration is measured but not detected
and where the HPC is 500/ml; and

e=number of instances where the residual disinfectant concentration is not measured and HPC is
500/ml.

(ii)If the State determines, based on site-specific considerations, that a system has no means for
having a sample transported and analyzed for HPC by a certified laboratory under the requisite time
and temperature conditions specified by § 141.74(a)(1) and that the system is providing adequate
disinfection in the distribution system, the requirements of paragraph (a)(4)(i) of this section do not
apply to that system.

(b)Disinfection requirements for public water systems which provide filtration. Each public water system that
provides filtration treatment must provide disinfection treatment as follows.

(1) The disinfection treatment must be sufficient to ensure that the total treatment processes of that system
achieve at least 99.9 percent (3-log) inactivation and/or removal of Giardia lamblia cysts and at least
99.99 percent (4-log) inactivation and/or removal of viruses, as determined by the State.

(2)The residual disinfectant concentration in the water entering the distribution system, measured as
specified in § 141.74 (a)(2) and (c)(2), cannot be less than 0.2 mg/I for more than 4 hours.

©)

())The residual disinfectant concentration in the distribution system, measured as total chlorine,
combined chlorine, or chlorine dioxide, as specified in § 141.74 (a)(2) and (c)(3), cannot be
undetectable in more than 5 percent of the samples each month, for any two consecutive months that
the system serves water to the public. Water in the distribution system with a heterotrophic bacteria
concentration less than or equal to 500/ml, measured as heterotrophic plate count
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(HPC) as specified in § 141.74(a)(1), is deemed to have a detectable disinfectant residual for
purposes of determining compliance with this requirement. Thus, the value "V" in the following
formula cannot exceed 5 percent in one month, for any two consecutive months.

V=c+d+e/a+bX100
where:
a=number of instances where the residual disinfectant concentration is measured;

b=number of instances where the residual disinfectant concentration is not measured but
heterotrophic bacteria plate count (HPC) is measured,

c=number of instances where the residual disinfectant concentration is measured but not detected
and no HPC is measured;

d=number of instances where no residual disinfectant concentration is detected and where the HPC
is 500/ml; and

e=number of instances where the residual disinfectant concentration is not measured and HPC is
500/ml.

(ii)If the State determines, based on site-specific considerations, that a system has no means for
having a sample transported and analyzed for HPC by a certified laboratory under the requisite time
and temperature conditions specified in § 141.74(a)(1) and that the system is providing adequate
disinfection in the distribution system, the requirements of paragraph (b)(3)(i) of this section do not

apply.

Statutory Authority

AUTHORITY NOTE APPLICABLE TO ENTIRE PART:

42 U.S.C. 300f,300g-1, 300g-2, 300g-3, 300g-4, 300g-5, 300g-6, 300j-4, 300j-9, and 300j-11.

History

[54 FR 27527, June 29, 1989; 69 FR 38850, 38855, June 29, 2004]

Annotations

Notes

[EFFECTIVE DATE NOTE:

69 FR 38850, 38855, June 29, 2004, amended this section, effective July 29, 2004.]
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62-555.350, F.A.C.
This document reflects changes received by the FL Secretary of State through March 31, 2015

Florida Administrative Code Annotated > TITLE 62 DEPARTMENT OF ENVIRONMENTAL

PROTECTION > DIVISION 62 DEPARTMENTAL > CHAPTER 62-555 PERMITTING,

CONSTRUCTION, OPERATION, AND MAINTENANCE OF PUBLIC WATER SYSTEMS > PART Il

CONSTRUCTION, OPERATION, AND MAINTENANCE OF PUBLIC WATER SYSTEMS

62-555.350 Operation and Maintenance of Public Water Systems.

1)

)

Suppliers of water shall operate and maintain their public water systems so as to comply with applicable
standards in Chapter 62-550, F.A.C., and requirements in this chapter.

Suppliers of water shall keep all necessary public water system components in operation and shall maintain
such components in good operating condition so the components function as intended. Preventive
maintenance on electrical or mechanical equipment - including exercising of auxiliary power sources,
checking the calibration of finished-drinking-water meters at treatment plants, testing of air or pressure relief
valves for hydropneumatic tanks, and exercising of isolation valves - shall be performed in accordance with
the equipment manufacturer's recommendations or in accordance with a written preventive maintenance
program established by the supplier of water; however, in no case shall auxiliary power sources be run under
load less frequently than monthly. Accumulated sludge and biogrowths shall be cleaned routinely (i.e., at least
annually) from all treatment facilities that are in contact with raw, partially treated, or finished drinking water
and that are not specifically designed to collect sludge or support a biogrowth; and blistering, chipped, or
cracked coatings and linings on treatment or storage facilities in contact with raw, partially treated, or finished
drinking water shall be rehabilitated or repaired. Finished-drinking-water storage tanks, including
conventional hydropneumatic tanks with an access manhole but excluding bladder- or diaphragm-type
hydropneumatic tanks without an access manhole, shall be checked at least annually to ensure that hatches are
closed and screens are in place; shall be cleaned at least once every five years to remove biogrowths, calcium
or iron/manganese deposits, and sludge from inside the tanks; and shall be inspected for structural and coating
integrity at least once every five years by personnel under the responsible charge of a professional engineer
licensed in Florida. Dead-end water mains conveying finished drinking water shall be flushed quarterly or in
accordance with a written flushing program established by the supplier of water; additionally, dead-end or
other water mains conveying finished water shall be flushed as necessary whenever legitimate water quality
complaints are received.

(3) Suppliers of water shall ensure that drinking water treatment chemicals conform to the standards referenced in

(4)

paragraph 62-555.320(3)(a), F.A.C., and shall have their lead/chief water treatment plant operators certify in
writing on the monthly operation reports required under subsection (12) below that drinking water treatment
chemicals conform to the standards referenced in paragraph 62-555.320(3)(a), F.A.C. Lead/chief water
treatment plant operators may base their certifications upon evaluations conducted by the supplier of water or
upon third-party or manufacturer certifications.

No supplier of water shall operate any drinking water treatment plant at a capacity greater than the plant's
permitted operating capacity except with the Department's prior approval, which shall be given when such
operation will not cause a violation of a maximum contaminant level, a treatment technique requirement, or
other operating requirements and is for no more than three months, or under circumstances that the supplier of
water documents as highly unusual and nonrecurring. The permitted operating capacity of each plant shall be
as specified in the latest Department of Environmental Protection (DEP) construction permit concerning
source water or treatment facilities for the plant. In
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cases where no permitted operating capacity has been specified in the latest DEP construction permit
concerning source water or treatment facilities for a plant, the Department shall establish the permitted
maximum-day operating capacity of the plant and, if the plant is designed to meet peak water demand or to
supplement finished-water storage facilities in meeting peak water demand, the permitted peak operating
capacity of the plant based upon information that is included in or with pertinent permit applications or that is
provided by the supplier of water and based upon design requirements in Part 111 of this chapter, including
design requirements in the engineering references listed in Rule 62-555.330, F.A.C. Each day that a supplier
of water is required under Chapter 62-699, F.A.C., to have a licensed operator staff or visit a plant, the
supplier of water shall measure and record in the logs and reports required under subsection (12) below the
net quantity of finished drinking water, excluding any filter backwash water, produced by the plant.

Suppliers of water who are using ground water not under the direct influence of surface water and who are
required to provide treatment to reliably achieve at least four-log inactivation or removal of viruses in
accordance with paragraph 62-555.320(12)(b), F.A.C., shall monitor, record, and maintain the effectiveness
and reliability of disinfection treatment as described in paragraphs (a) through (c) below. The residual
disinfectant, temperature, or pH measurements required under paragraph (a) or (b) may be performed by any
authorized representative of the supplier of water; but field measurements of residual chlorine, temperature,
and pH shall be performed following the appropriate procedures in the Department of Environmental
Protection Standard Operating Procedures for Field Activities, DEP-SOP-001/01, as incorporated into Rule
62-160.800, F.A.C., and all other measurements shall be performed using an appropriate method referenced
in subsection 62-550.550(1), F.A.C., or in Standard Methods for the Examination of Water and Wastewater
as adopted in Rule 62-555.335, F.A.C.

(a) For each day a supplier of water serving 3,300 or more persons serves water to the public from a drinking
water treatment plant that includes chemical disinfection for virus inactivation, the supplier of water shall
continuously monitor the residual disinfectant concentration (C) before or at the first customer and shall
record in the logs and reports required under subsection (12) below the lowest C measured before or at
the first customer during peak flow, the corresponding disinfectant contact time (T) at the C monitoring
point during peak flow, and the resulting lowest CT provided before or at the first customer during peak
flow. In addition, at least once for each day the supplier of water serves water to the public from the
plant, the supplier of water shall measure and record the temperature of the water at the point where C is
monitored; shall measure and record the pH of the water at the point where C is monitored if free
chlorine is being used for virus inactivation; and with this temperature and pH information, shall
determine and record the minimum CT required to comply with paragraph 62-555.320(12)(b), F.A.C. If
there is a failure of equipment used to continuously monitor C, the supplier of water may temporarily
monitor C by taking grab samples every four hours but may do so for no more than one week following
the equipment failure. If at any time the "CT provided" falls below the minimum CT required, the
supplier of water shall increase the disinfectant dose until the "CT provided" is at least equal to the
minimum CT required and shall notify the Department in accordance with subsection (10) below.

(b) For each day a supplier of water serving less than 3,300 persons serves water to the public from a drinking
water treatment plant that includes chemical disinfection for virus inactivation, the supplier of water shall
monitor the residual disinfectant concentration (C) before or at the first customer by taking at least one
grab sample during peak flow and shall record in the logs and reports required under subsection (12)
below the lowest C measured before or at the first customer during peak flow, the corresponding
disinfectant contact time (T) at the C monitoring point during peak flow, and the resulting CT provided
before or at the first customer during peak flow. In addition, at least once for each day the supplier of
water serves water to the public from the plant, the supplier of water shall
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measure and record the temperature of the water at the point where C is monitored; shall measure and
record the pH of the water at the point where C is monitored if free chlorine is being used for virus
inactivation; and with this temperature and pH information, shall determine and record the minimum CT
required to comply with paragraph 62-555.320(12)(b), F.A.C. If any measurement of the "CT provided"
falls below the minimum CT required, the supplier of water shall increase the disinfectant dose and take
follow-up grab samples at least every four hours until the "CT provided" is at least equal to the minimum
CT required and shall notify the Department in accordance with subsection (10) below.

(c) For each day a supplier of water serves water to the public from a drinking water treatment plant that
includes ultraviolet (UV) disinfection for virus inactivation, the supplier of water shall continuously
monitor the operating UV dose and shall record in the logs and reports required under subsection (12)
below the lowest operating UV dose measured. If at any time the operating UV dose falls below the
minimum UV dose required to comply with paragraph 62-555.320(12)(b), F.A.C., the supplier of water
shall clean the UV lamp sleeves or replace the UV lamps to restore the operating UV dose to a level at
least equal to the required minimum UV dose and shall notify the Department in accordance with
subsection (10) below.

Suppliers of water shall maintain a minimum free chlorine residual of 0.2 milligram per liter, or a minimum
combined chlorine residual of 0.6 milligram per liter or an equivalent chlorine dioxide residual, throughout
their drinking water distribution system at all times. If at any time the residual disinfectant concentration in
any portion of a distribution system falls below the required minimum level, the supplier of water shall
increase the disinfectant dose as necessary and flush said portion of the distribution system until the residual
disinfectant concentration is restored to the required minimum level. Suppliers of water shall monitor and
record the residual disinfectant concentration in their distribution system as described in paragraphs (a) and
(b) below. The residual disinfectant measurements required under paragraph (a) or (b) may be performed by
any authorized representative of the supplier of water; but field measurements of chlorine residual shall be
performed following the appropriate procedures in the Department of Environmental Protection Standard
Operating Procedures for Field Activities, DEP-SOP-001/01, as incorporated into Rule 62-160.800, F.A.C.,
and all other measurements shall be performed using an appropriate method referenced in subsection 62-
550.550(1), F.A.C.

(a) Each supplier of water serving 3,300 or more persons shall take at least one grab sample each day the
supplier serves water to the public or at least five days per week, whichever is less, at a point in the water
supplier's distribution system reflecting maximum residence time after disinfectant addition, shall
measure the residual disinfectant concentration, and shall record the residual disinfectant concentration in
the logs and reports required under subsection (12) below.

(b) Each supplier of water serving less than 3,300 persons shall take at least one grab sample each day the
supplier serves water to the public or at least two days per week, whichever is less, at a point in the water
supplier's distribution system reflecting maximum residence time after disinfectant addition, shall
measure the residual disinfectant concentration, and shall record the residual disinfectant concentration in
the logs and reports required under subsection (12) below.

Except when a water main breaks or treatment or pumping equipment fails and except under circumstances
that the supplier of water documents to be highly unusual and nonrecurring, suppliers of water shall maintain
a minimum gauge pressure of 20 pounds per square inch throughout their drinking water distribution system
up to each customer's point of connection to the water supplier's distribution system.

(8) Suppliers of water shall employ licensed operation personnel in accordance with Chapters 62-602 and 62-699,

F.A.C., for all public water systems except transient non-community water systems using only
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ground water and serving only businesses other than public food service establishments as defined in, and
regulated under, Chapter 381, 500, or 509, F.S.

(9) No supplier of water shall alter or replace underground portions of, or abandon, any public water system well
without first obtaining a permit from the appropriate water management district or delegated permitting
authority if such a permit is required under Chapter 62-532, F.A.C. In addition, no supplier of water shall
introduce a new source of water into any public water system; alter, or discontinue use of, any public water
system components other than wells (but including well pumping equipment and appurtenances); or alter the
type of chemicals being used to treat drinking water without first obtaining a construction permit or written
approval from the Department if such a permit or such approval is required under subsection 62-555.520(1),
F.A.C., or first submitting written notification to the Department if such notification is required under
subsection 62-555.520(1), F.A.C.

(10) Suppliers of water shall notify the State Warning Point (SWP), the appropriate Department of Environmental
Protection (DEP) District Office or Approved County Health Department (ACHD), and water customers in
accordance with the following procedures in the event of the following circumstances.

(a) Suppliers of water shall telephone the SWP at 1(800)320-0519 immediately (i.e., within two hours) after
discovery of any actual or suspected sabotage or security breach, or any suspicious incident, involving a
public water system.

(b) Suppliers of water shall telephone, and speak directly to a person at, the appropriate DEP District Office
or ACHD as soon as possible, but never later than noon of the next business day, in the event of any of
the following emergency or abnormal operating conditions:

1. The occurrence of any abnormal color, odor, or taste in a public water system's raw or finished water;
2. The failure of a public water system to comply with applicable disinfection requirements; or

3. The breakdown of any water treatment or pumping facilities, or the break of any water main, in a
public water system if the breakdown or break is expected to adversely affect finished-water quality,
interrupt water service to 150 or more service connections or 350 or more people, interrupt water
service to any one service connection for more than eight hours, or necessitate the issuance of a
precautionary "boil water" notice in accordance with the Department of Health's "Guidelines for the
Issuance of Precautionary Boil Water Notices" as adopted in Rule 62-555.335, F.A.C.

(c) Suppliers of water shall notify the appropriate DEP District Office or ACHD and affected water
customers by no later than the previous business day before initiating any planned permanent or
temporary conversion from free chlorine to chloramines or vice versa for disinfection. Notices to the
appropriate DEP District Office or ACHD shall be delivered by telephoning, and speaking directly to a
person at, the DEP District Office or ACHD, and notices to affected water

customers shall be delivered in writing or via telephone, newspaper, radio, or television. A single notice may
be provided to cover both a planned temporary conversion from chloramines to free chlorine and the planned
subsequent conversion back to chloramines. Notification is not required before unplanned temporary
conversions from chloramines to free chlorine to protect public health during emergency operating conditions
caused by circumstances such as source water contamination, water main breaks, or backflow incidents.

(d) Suppliers of water shall notify affected water customers in writing or via telephone, newspaper, radio, or
television by no later than the previous business day before taking public water system
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(PWS) components out of operation for planned maintenance or repair work if the work is expected to
adversely affect finished-water quality or interrupt water service to any service connection. Additionally,
suppliers of water shall telephone, and speak directly to a person at, the appropriate DEP District Office
or ACHD by no later than the previous business day before taking PWS components out of operation for
planned maintenance or repair work if the work is expected to adversely affect finished-water quality,
interrupt water service to 150 or more service connections or 350 or more people, interrupt water service
to any one service connection for more than eight hours, or necessitate the issuance of a precautionary
"boil water" notice in accordance with the Department of Health's “Guidelines for the Issuance of
Precautionary Boil Water Notices" as adopted in Rule 62-555.335, F.A.C.

(e) Suppliers of water shall describe in the monthly operation reports required under subsection (12) below
all emergency or abnormal operating conditions and all maintenance or repair work that involves taking
out of operation public water system components other than water service lines.

(11) Suppliers of water shall issue precautionary "boil water" notices as required or recommended in the
Department of Health's "Guidelines for the Issuance of Precautionary Boil Water Notices" as adopted in Rule
62-555.335, F.A.C.

(12) Suppliers of water shall keep and submit operation and maintenance logs, reports, and records as described
below.

(a) All suppliers of water shall keep operation and maintenance logs at their drinking water treatment plants.
For plants that are part of a transient non-community water system using only ground water and serving
only businesses other than public food service establishments, the operation and maintenance logs shall
contain a minimum of three months of data at all times and shall contain the date and type of all
maintenance performed and the date and results of all sampling and analyses performed unless the
sampling or analyses are documented on a laboratory sheet. For all other plants, the operation and
maintenance logs shall contain the information listed in, and shall be maintained as described in,
subsection 62-602.650(4), F.A.C.

(b) For all public water systems except transient non-community water systems using only ground water and
serving only businesses other than public food service establishments, suppliers of water shall submit
monthly operation reports to the appropriate Department of Environmental Protection District Office or
Approved County Health Department within 10 days after each month of operation per paragraph 62-
550.730(1)(d), F.A.C., and shall do so using the following forms as applicable: Form 62-555.900(2),
Monthly Operation Report for Subpart H Systems as incorporated into paragraph 62-550.817(11)(a),
F.A.C.; Form 62-555.900(3), Monthly Operation Report for PWSs Treating Raw Ground Water or
Purchased Finished Water, hereby adopted and incorporated by reference, effective August 28, 2003;
Form 62-555.900(4), Monthly Operation Report for Consecutive Systems that Do Not Treat Water,
hereby adopted and incorporated by reference, effective August 28, 2003; Form 62-555.900(6), Monthly
Operation Report for Consecutive Systems that Receive Purchased Finished Water from a Subpart H
System as incorporated into paragraph 62-550.817(11)(b), F.A.C.; Form 62-555.900(11), Monthly
Operation Report for Summation of Finished-Water Production by CWSs that Have Multiple Treatment
Plants, hereby adopted and incorporated by reference, effective August 28, 2003. Copies of these forms
are available from the Department of Environmental Protection Drinking Water Section, M.S. 3520,
2600 Blair Stone Road, Tallahassee, Florida 32399-2400. Suppliers of water shall keep copies of
monthly operation reports, together with any additional operation records required by the monthly
operation reports, for at least ten years in accordance with subsection 62-550.720(5), F.A.C.
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(c) All suppliers of water shall keep records documenting that their finished-drinking-water storage tanks,
including conventional hydropneumatic tanks with an access manhole but excluding bladder- or
diaphragm-type hydropneumatic tanks without an access manhole, have been cleaned and inspected
during the past five years in accordance with subsection 62-555.350(2), F.A.C. In addition, all suppliers
of water shall keep records documenting that their isolation valves are being exercised, and their water
mains conveying finished drinking water are being flushed, in accordance with subsection 62-
555.350(2), F.A.C.

(13) Suppliers of water shall provide an operation and maintenance manual for each of their drinking water
treatment plants by no later than December 31, 2005, and shall update the manual thereafter as necessary to
reflect plant alterations and additions. The manual shall contain operation and control procedures, and
preventive maintenance and repair procedures, for all plant equipment and shall be made available for
reference at the plant or at a convenient location near the plant. Bound and indexed equipment manufacturer
manuals shall be considered sufficient to meet the requirements of this subsection.

(14) By December 31, 2005, suppliers of water who own or operate a community water system serving, or
designed to serve, 350 or more persons or 150 or more service connections shall have, and thereafter
maintain, an up-to-date map of their drinking water distribution system. Such a map shall show the location
and size of water mains if known; the location of valves and fire hydrants; and the location of any pressure
zone boundaries, pumping facilities, storage tanks, and interconnections with other public water systems.

(15) Suppliers of water who own or operate a community water system serving, or designed to serve, 350 or more
persons or 150 or more service connections shall develop a written emergency preparedness/response plan in
accordance with Emergency Planning for Water Utilities, AWWA Manual M19, as adopted in Rule 62-
555.335, F.A.C., by no later than December 31, 2004, and shall update and implement the plan as necessary
thereafter. Said suppliers of water shall coordinate with their Local Emergency Planning Committee and their
Florida Department of Law Enforcement Regional Security Task Force when developing their emergency
plan and shall include in their plan all of the information in paragraphs (a) through (e) below.

() A communication chart as described in Chapter 5 of AWWA Manual M19.
(b) Written agreements with other agencies, utilities, or response organizations.

(c) A disaster-specific preparedness/response plan as described in Chapter 5 of AWWA Manual M19 for
each of the following disasters: vandalism or sabotage; a drought; a hurricane; a structure fire; and if
applicable, a flood, a forest or brush fire, and a hazardous material release. Each disaster-specific
preparedness/response plan shall incorporate the results of a vulnerability assessment; shall include
actions and procedures, and identify equipment, that can obviate or lessen the impact of such a disaster;
and shall include plans and procedures that can be implemented, and identify equipment that can be
utilized, in the event of such a disaster.

(d) Details about how the water system meets the standby power requirements under subsection 62-
555.320(14), F.A.C., and, if applicable, recommendations regarding the amount of fuel to maintain on
site, and the amount of fuel to hold in reserve under contracts with fuel suppliers, for operation of
auxiliary power sources.

(e) If applicable, recommendations regarding the amount of drinking water treatment chemicals, including
chemicals used for regeneration of ion-exchange resins or for onsite generation of disinfectants, to
maintain in inventory at treatment plants.
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Statutory Authority

Rulemaking Authority 403.861(9) FS.
Law Implemented 403.852(12), 403.853(6), 403.861(17) FS.

History

HISTORY
New 11-19-87, Formerly 17-22.650, Amended 1-18-89, 1-1-93, Formerly 17-555.350, Amended 8-28-03.

Annotations

Case Notes

ANNOTATIONS
Effective operation

Although respondent, a licensed operator, violated state regulations related to the operation, maintenance, and
supervision of domestic wastewater treatment facilities (WWTFs) and potable water systems (PWSs); and the
Department of Environmental Protection (Department) was authorized to suspend his drinking water license and to
revoke his wastewater license, the circumstances suggested an alternative disciplinary action of imposing an
administrative fine and a probation period to test the operator's claim that his new employment with a facilities
management company would improve the performance of the record keeping and reporting duties imposed on him,
as well as his ineffective on-site operation, supervision, and maintenance of the facility; including maintaining an
O&M log pursuant to subsection 62-602.650(3), F.A.C.; monitoring the operation of the WWTFs and submitting
monthly Discharge Monitoring Reports (DMRs) pursuant to subsection 62-601.300(1); and monitoring the
operations of the PWS and timely submitting monthly operating reports (MORS) to the water supplier and to the
Department under paragraph 62-555.350(12)(b). Department of Environmental Protection, Petitioner, v. Thomas B.
Mahon, 2011 Fla. Div. Adm. Hear. LEXIS 411, December 30, 2011, Recommended Order.

Fuel expenses - hurricane preparedness

The public service commission agreed that to disallow the water utility's fuel expense would unnecessarily penalize
its efforts to comply with subsection 62-555.350(2), F.A.C., which requires suppliers of water to maintain
components in good condition, perform preventive maintenance on equipment, including auxiliary power sources. In
re: Application for increase in water and wastewater rates in Alachua, Brevard, DeSoto, Highlands, Lake, Lee,
Marion, Orange, Palm Beach, Pasco, Polk, Putham, Seminole, Sumter, Volusia, and Washington Counties by Aqua
Utilities Florida, Inc., 2009 Fla. PUC LEXIS 415.

Water main flushing

The public service commission found that the water utility corporation's explanation for increased flushing was
justifiable based on subsection 62-555.350(2), F.A.C., as well as subsection 62-555.350(6), F.A.C. In re: Application
for increase in water and wastewater rates in Alachua, Brevard, DeSoto, Highlands, Lake, Lee, Marion, Orange,
Palm Beach, Pasco, Polk, Putnam, Seminole, Sumter, Volusia, and Washington Counties by Aqua Utilities Florida,
Inc., 2009 Fla. PUC LEXIS 415.
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Ga. Comp. R. & Regs. r. 391-3-5-.14

This document is current through the 8/31/13 cumulative supplement

Rules and Requlations of the State of Georgia > TITLE 391: GEORGIA DEPARTMENT OF NATURAL

RESOURCES > CHAPTER 391-3 ENVIRONMENTAL PROTECTION > CHAPTER 391-3-5 RULES FOR

SAFE DRINKING WATER

391-3-5-.14 Operation. Amended.

(1) A supplier of water shall treat the water supplied so the water complies with the Safe Drinking Water rules of

this Chapter. Public water systems shall not use bottled water to achieve compliance with an MCL. Bottled
water may be used on a temporary basis to avoid unreasonable risk to health. Community and non-transient
non-community water systems shall not use point-of-use or point-of-entry treatment untis to achieve
compliance with an MCL or a treatment technique requirement.

(2) The supplier of water must continuously chlorinate the water to maintain a detectable residual of free chlorine

@)

(4)

(®)

in all parts of the distribution system in the recommended amount of at least 0.2 parts per million, and such
additional amounts as may be determined necessary by the Division, unless other means of disinfection have
been approved by the Director. If the residual disinfectant concentration is measured by approved analytical
methods and not detected, the supplier may, upon approval by the Division, determine and report detectability
by the use of heterotrophic plate count measurements as required by 40 CFR § 141.72 (1989) and other
applicable paragraphs of 40 CFR Part 141.

After consideration of the microbiological quality of the source of water supply, the local geology, the
population served and the extent of the water distribution system, the disinfection treatment may be waived
by the Director.

The supplier of water of a fluoridated public water system shall daily sample and analyze the fluoride
concentration of the drinking water. Daily records of the analytical results shall be kept on forms provided by
the Division or on forms acceptable to the Division and a copy of the result submitted to the Division in
accordance with Rule 391-3-5-.30.

A supplier having a surface water source must have a certified operator on duty at all times when the water
plant is in operation. A supplier having a groundwater source under the direct influence of surface water must
have a certified operator on duty at all times when the water plant is in operation, unless otherwise approved
by the Division, depending upon the complexity of the water treatment processes, quality of the water
sources, and the size of the system.

(6) A supplier having only ground water sources must have a certified operator to comply with the classification

()

prescribed in Section 391-3-5-.39 of this Chapter. The Director may find that the availabilty of a certified
operator to a system with only groundwater sources is sufficient to comply with Section 391-3-5-.39 of this
Chapter and may so allow, but only if the Director determines that the complexity of the water treatment
processes, quality of the water sources, and the size of the system so warrant.

The supplier of water shall maintain daily records of the operation of the water treatment facility and water
distribution system as may be required by the Division including the amount of water treated daily, results of
the performance of daily tests pertinent to the control of the water treatment processes, disinfectant residuals,
and tests performed in the water distribution system. Daily records shall be kept by the supplier on forms
furnished by the Division and a copy of the record submitted to the Division in accordance with Rule 391-3-
5-.30. Based on the complexity of the water treatment process, the quality of the water sources, and the size of
the system, the Director may establish less frequent maintenance of record requirements for small
groundwater systems.
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(8) All community water systems which have a surface water source with water treatment facilities and those
public water systems having only a ground water source or only a water distribution system and serving a
population of more than 12,900 must have, or have available, the services of a microbiological laboratory
certified by the Division to perform the microbiological tests necessary for compliance with the maximum
microbiological contaminant levels. The laboratory and equipment must be kept in good working order at all
times.

(9) A supplier of water required to have, or have available, a microbiological laboratory under paragraph (8) of
Section 391-3-5-.14 shall collect and analyze drinking water samples in accordance with the minimum
number specified in paragraph (1) of Section 391-3-5-.23 and such additional samples as may be required by
the Director. The supplier shall furnish the Division, on forms provided by the Division, a monthly
microbiological summary of the number of samples analyzed and the results in accordance with Section 391-
3-5-.30.

(10) The supplier of water shall collect routine drinking water samples for microbiological analysis as follows:

(a) the minimum number of routine samples per month shall be in accordance with paragraph (1) of Section
391-3-5-.23;

(b) at the treatment plant and at various points in the distribution system which are representative of the
drinking water when three or more samples per month are required; or

(c) at various points in the distribution system which are representative of the drinking water when only one
or two samples per month are required.

(11) For the purposes of determining compliance with Rules 391-3-5-.18, .19, .20, .21, .22, .23, .24, .25, .26, .27
samples may be considered only if they have been analyzed by a laboratory certified by the Division, except
that measurements used solely for operational control, including but not limited to turbidity, free chlorine
residual, fluoride residual, temperature, pH, conductivity, calcium, alkalinity, orthophosphate, chloramines,
chlorine dioxide, chlorite and silica may be performed by any person acceptable to the Division.

(12) All public surface water and ground water under the direct influence of surface water systems shall develop
an Operations and Maintenance Plan (O & M Plan). The plan shall be prepared in accordance with the
Division's "Operation and Maintenance Plan -- Guidance Manual for Preparing Public Water Supply System
O & M Plans", latest edition. The plan shall be updated at intervals determined by the Director. For public
groundwater systems and systems that are using alternate treatment technologies, development of such a plan
may be required by the Director when the complexity of the water treatment processes, quality of the water
sources, and the size of the system so warrant.

Statutory Authority

0.C.G.A. Sec. 12-5-170et seq.

History

HISTORY.

Original Rule entitled "Disinfection™ adopted. F. Sept. 6, 1973; eff. Sept. 26, 1973. REPEALED: New Rule entitled
"Operation” adopted. F. July 5, 1977; eff. July 26, 1977, as specified by Rule 391-3-5-.47. AMENDED: F. July 15,
1983; eff. Aug. 4, 1983. AMENDED: F. May 12, 1989; eff. June 1, 1989. AMENDED: F. Dec. 4,
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Ga. Comp. R. & Regs. r. 391-3-5-.14
1990; eff. Dec. 24, 1990. AMENDED: F. Mar. 10, 1994; eff. Mar. 30, 1994. AMENDED: F. Sept. 26, 1997; eff. Oct.

16, 1997. AMENDED: F. Sept. 24, 1999; eff. Oct. 14, 1999. AMENDED: F. Sept. 29, 2000; eff. Oct. 19, 2000.
AMENDED: F. June 8, 2001, eff. June 28, 2001. AMENDED: F. Dec. 10, 2002; eff. Dec. 30, 2002.
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35 Ill. Adm. Code 653.604
This document is current through March 20, 2015

Illinois Administrative Code > TITLE 35. ENVIRONMENTAL PROTECTION > SUBTITLE F.
PUBLIC WATER SUPPLIES > CHAPTER II. ENVIRONMENTAL PROTECTION AGENCY > PART
653. DESIGN, OPERATION AND MAINTENANCE CRITERIA > SUBPART F. CHLORINATION

8§ 653.604 Distribution System Residuals.

a) A minimum free chlorine residual of 0.2 mg/l or a minimum combined residual of 0.5 mg/l shall be
maintained in all active parts of the distribution system at all times.

b) Chlorine residual test shall be made at frequent and regular intervals to determine the amount and type of
residuals existing at different points in the distribution system.

Annotations

Research References & Practice Aids

Hierarchy Notes:

Authority & General Source

ILLINOIS ADMINISTRATIVE CODE
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327 1AC 8-2-1

327 1AC 8-2-1

Current with amendments received through the Indiana Weekly Collection Dated January 28, 2015

Indiana Administrative Code > TITLE 327. WATER POLLUTION CONTROL DIVISION > ARTICLE
8. PUBLIC WATER SUPPLY > RULE 2. DRINKING WATER STANDARDS

327 1AC 8-2-1 Definitions

(98) "Undetectable disinfectant residual” means a disinfectant residual level that is less than:
(A) two-tenths (0.2) milligram per liter measured as free chlorine;
(B) five-tenths (0.5) milligram per liter measured as combined chlorine (chloramines); or
(C) one-tenth (0.1) milligram per liter measured as chlorine dioxide.

The commissioner may require a system to demonstrate the level of chloramines present when measured
as combined chlorine under clause (B).

Statutory Authority

Authority:
IC 13-13-5; IC 13-14-8-7; IC 13-14-9; IC 13-18-3; IC 13-18-16

Affected:
IC 13-11-2; IC 13-18

History

HISTORY:

(Water Pollution Control Division; 327 IAC 8-2-1; filed Sep 24, 1987, 3:00 p.m.: 11 Ind. Reg. 705; filed Dec 28,
1990, 5:10 p.m.: 14 Ind. Reg. 1003; errata filed Jan 9, 1991, 2:30 p.m.: 14 Ind. Reg. 1070; errata filed Aug 6, 1991,
3:45 p.m.: 14 Ind. Reg. 2258; filed Apr 12, 1993, 11:00 a.m.: 16 Ind. Reg. 2151; filed Aug 24, 1994, 8:15 a.m.: 18
Ind. Reg. 19; errata filed Oct 11, 1994, 2:45 p.m.: 18 Ind. Reg. 531, filed Oct 24, 1997, 4:30 p.m.: 21 Ind. Reg. 932;
filed Mar 6, 2000, 7:56 a.m.: 23 Ind. Reg. 1623; filed Nov 20, 2001, 10:20 a.m.: 25 Ind. Reg. 1075; filed May 1,
2003, 12:00 p.m.: 26 Ind. Reg. 2808; filed Jun 13, 2005, 2:30 p.m.. 28 Ind. Reg. 3184; filed
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567 IAC 42.4
This document is current through the May 13, 2015 Supplement

lowa Administrative Code > ENVIRONMENTAL PROTECTION COMMISSION[567] > TITLE IlI:

WITHDRAWAL DIVERSION, STORAGE AND USE OF WATER > DIVISION B: DRINKING WATER

> CHAPTER 42: PUBLIC NOTIFICATION, PUBLIC EDUCATION, CONSUMER CONFIDENCE

REPORTS, REPORTING, AND RECORD MAINTENANCE

567-42.4(455B) Reporting.

42.4(1) Reporting requirements other than for lead and copper.

a.

b.

When required by the department, the supplier of water shall report to the department within ten days
following a test, measurement or analysis required to be made by 567--Chapter 40, 41, 42, or 43 the
results of that test, measurement or analysis in the form and manner prescribed by the department. This
shall include reporting of all positive detects within the same specific analytical method.

Except where a different reporting period is specified in this rule or 567--Chapters 41 and 43, the supplier
of water shall report to the department within 48 hours after any failure to comply with the monitoring
requirements set forth in 567--Chapters 41 and 43. The supplier of water shall also notify the department
within 48 hours of failure to comply with any primary drinking water regulations.

The public water supply system, within ten days of completion of each public notification required
pursuant to 567-42.1(455B) for the initial public notice and any repeat notices, shall submit to the
department a certification that it has fully complied with the public notification rules. The public water
system must include with this certification a representative copy of each type of notice distributed,
published, posted, or made available to the persons served by the system or to the media.

42.4(2) Lead and copper reporting requirements. All water systems shall report all of the following
information to the department in accordance with this subrule.

a. Reporting requirements for tap water monitoring for lead and copper and for water quality parameter
monitoring.

(1) Except as provided in 42.4(2)"a"(1)"8," a water system shall report the information specified
below for all tap water samples specified in 567--paragraph 41.4(1)"c" and for all water quality
parameter samples specified in 567--paragraph 41.4(1)"d" within the first ten days following the
end of each applicable monitoring period specified in 567-41.4(455B) (i.e., every six months,
annually, or every three years).

1. The results of all tap samples for lead and copper including the location of each site and the
criteria under which the site was selected for the system's sampling pool,;

2. Documentation for each tap water lead or copper sample for which the water system
requests invalidation pursuant to 567--paragraph 41.4(1)"c"(6)"2";

3. Rescinded IAB 1/7/04, effective 2/11/04;

4. The 90th percentile lead and copper concentrations measured from among all lead and
copper tap water samples collected during each monitoring period (calculated in
accordance with 567--subparagraph 41.4(1)"b"(3));

5. With the exception of initial tap sampling conducted pursuant to 567--paragraph
41.4(1)"c"(4)"1," the system shall designate any site which was not sampled during
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567 IAC 42.4

previous monitoring periods, and include an explanation of why sampling sites have
changed;

6. The results of all tap samples for pH and, where applicable, alkalinity, calcium,
conductivity, temperature, and orthophosphate or silica collected under 567--subparagraphs
41.4(1)"d"(2) through (5);

7. The results of all samples collected at the entry point(s) to the distribution system for
applicable water quality parameters under 567--subparagraphs 41.4(1)"d"(2) and (5); and

8. A water system shall report the results of all water quality parameter samples collected
under 567--subparagraphs 41.4(1)"d"(3) through (6) during each six-month monitoring
period specified in 567--subparagraph 41.4(1)"d"(4) within the first ten days following the
end of the monitoring period, unless the department has specified a more frequent reporting
requirement.

(2) Certain systems that do not have enough taps that can provide first-draw samples that have met
the six-hour stand time criteria, such as an NTNC that has 24-hour operation or a CWS that
meets the criteria of 42.2(4)"g"(1) and (2), must either:

1. In the case where the department has not approved the non-first-draw sample sites, provide
written documentation to the department identifying stand times and locations for enough
non-first-draw samples to make up its sampling pool under 567--paragraph
41.4(1)"c"(2)"5" by July 1, 2003; or

2. If the department has already approved the non-first-draw sample sites selected by the
system, identify each site that did not meet the six-hour minimum stand time and the length
of stand time for that particular substitute sample collected pursuant to 567--paragraph
41.4(1)"c"(2)"5." Certain systems include this information in writing with the lead and
copper tap sample results required to be submitted pursuant to 567--paragraph
41.40)"d"(1)"1."

(3) No later than 60 days after the addition of a new source or any change in water treatment, unless
the department specifies earlier notification, a water system that has optimized corrosion control
under 567--subparagraph 43.7(1)"b"(3), a water system subject to reduced monitoring pursuant
to 567--paragraph 41.4(1)"c"(4)"4," or a water system subject to a monitoring waiver pursuant
to 567--subparagraph 41.4(1)"c"(7), shall send written documentation to the department
describing the change. In those instances where prior department approval of the treatment
change or new source is not required, water systems are encouraged to provide the notification
to the department beforehand to minimize the risk that the treatment change or new source will
adversely affect optimal corrosion control.

(4) Any small system applying for a monitoring waiver under 567--subparagraph 41.4(1)"c"(7), or
subject to a waiver granted pursuant to 567--paragraph 41.4(1)"c"(7)"3," shall provide the
following information to the department in writing by the specified deadline:

1. By the start of the first applicable monitoring period in 567--subparagraph 41.4(1)"c"(4),
any small water system applying for a monitoring waiver shall provide the documentation
required to demonstrate that it meets the waiver criteria of 567--paragraphs
41.4(1)"c"(7)"1" and "2."

2. No later than nine years after the monitoring previously conducted pursuant to 567--
paragraph 41.4(1)"c"(7)"2" or 567--paragraph 41.4(1)"c"(7)"4," first bulleted
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paragraph, each small system desiring to maintain its monitoring waiver shall provide the
information required by 567--paragraph 41.4(1)"c"(7)"4," first and second bulleted
paragraphs.

3. No later than 60 days after the system becomes aware that it is no longer free of lead-
containing or copper-containing materials, as appropriate, each small system with a
monitoring waiver shall provide written notification to the department, setting forth the
circumstances resulting in the lead-containing or copper-containing materials being
introduced into the system and what corrective action, if any, the system plans to remove
these materials.

Each groundwater system that limits water quality parameter monitoring to a subset of entry
points under 567--paragraph 41.4(1)"d"(3)"3" shall provide, by the commencement of such
monitoring, written correspondence to the department that identifies the selected entry points
and includes information sufficient to demonstrate that the sites are representative of water
quality and treatment conditions throughout the system.

b. Source water monitoring reporting requirements.

M)

)

A water system shall report the sampling results for all source water samples collected in
accordance with 567--paragraph 41.4(1)"e" within the first ten days following the end of each
source water monitoring period (i.e., annually, per compliance period or per compliance cycle)
specified in 567--paragraph 41.4(1)"e."

With the exception of the first round of source water sampling conducted pursuant to 567--
subparagraph 41.4(1)"e"(2), the system shall specify any site which was not sampled during
previous monitoring periods, and include an explanation of why the sampling point has
changed.

c. Corrosion control treatment reporting requirements. By the applicable dates under 567--subrule
43.7(1), systems shall report the following information:

M)

)

®)

(4)

For systems demonstrating that they have already optimized corrosion control, information
required in 567--subparagraph 43.7(1)"b"(2) or (3).

For systems required to optimize corrosion control, their recommendation regarding optimal
corrosion control treatment under 567--paragraph 43.7(2)"a."

For systems required to evaluate the effectiveness of corrosion control treatments under 567--
paragraph 43.7(2)"c," the information required by that paragraph.

For systems required to install optimal corrosion control designated by the department under
567--paragraph 43.7(2)"d," a letter certifying that the system has completed installing that
treatment.

d. Source water treatment reporting requirements. By the applicable dates in 567--subparagraph
43.7(3)"b"(1), systems shall provide the following information to the department:

@)

If required under 567--subparagraph 43.7(3)"b"(1), their recommendation regarding source
water treatment;

(2) For systems required to install source water treatment under 567--subparagraph 43.7(3)"b"(1), a

letter certifying that the system has completed installing the treatment designated by this
department within 24 months after the department designated the treatment.
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e. Lead service line replacement reporting requirements. Systems shall report the following information
to demonstrate compliance with the requirements of 567--subrule 43.7(4):

(1) Within 12 months after a system exceeds the lead action level in sampling referred to in 567--
paragraph 43.7(4)"a," the system shall demonstrate in writing to the department that it has
conducted a materials evaluation, including the evaluation pursuant to 567--subparagraph
41.4(1)"c"(1) to identify the initial number of lead service lines in its distribution system, and
shall provide the department with the system's schedule for replacing annually at least 7 percent
of the initial number of lead service lines in its distribution system.

(2) Within 12 months after a system exceeds the lead action level in sampling referred to in 567--
paragraph 43.7(4)"a" and every 12 months thereafter, the system shall demonstrate in writing
that the system has either:

1. Replaced in the previous 12 months at least 7 percent of the initial lead service lines (or a
greater number of lines specified by the department under 567--paragraph 43.7(4)"e" in its
distribution system), or

2. Conducted sampling which demonstrates that the lead concentration in all service line
samples from individual line(s), taken pursuant to 567--paragraph 41.4(1)"c"(2)"3," is less
than or equal to 0.015 mg/L. In such cases, the total number of lines replaced and those
lines which meet the criteria in 567--paragraph 43.7(4)"c" shall equal at least 7 percent of
the initial number of lead lines identified under 567--paragraph 43.7(4)"b" or the
percentage specified by the department under 567--paragraph 43.7(4)"e." A lead service
line meeting the criteria of 567--paragraph 43.7(4)"c" may only be used to comply with the
7 percent criteria for a specific year, and may not be used again to calculate compliance
with the 7 percent criteria in future years.

(3) The annual letter submitted to the department under 42.4(2)"e"(2) shall contain the following
information:

1. The number of lead service lines scheduled to be replaced during the previous year of the
system's replacement schedule;

2. The number and location of each lead service line replaced during the previous year of the
system's replacement schedule;

3. If measured, the water lead concentration and location of each lead service line sampled, the
sampling method, and the date of sampling.

(4) Any system which collects lead service line samples following partial lead service line
replacement required by 567--subrule 43.7(4) shall report the results to the department within
the first ten days of the month following the month in which the system receives the laboratory
results, or as specified by the department. Systems shall also report any additional information
as specified by the department, and in a time and manner prescribed by the department, to verify
that all partial lead service line replacement activities have taken place.

f. Public education program reporting requirements.

(1) Any water system that is subject to the public education requirements in 567-42.2(455B) shall,
within ten days after the end of each period in which the system is required to perform public
education tasks in accordance within 42.2(4), send written documentation to the department that
contains:
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1. A demonstration that the system has delivered the public education materials that meet the
content requirements in 42.2(2) and 42.2(3) and the delivery requirements in 42.2(4); and

2. Alist of all the newspapers, radio stations, television stations, facilities and organizations to
which the system delivered public education materials during the period in which the
system was required to perform public education tasks.

(2) Unless required by the department, a system that previously has submitted the information
required by 42.4(2)"f"(1)"2" need not resubmit the same information, provided there have been
no changes in the distribution list and the system certifies that the public education materials
were distributed to the same list previously submitted. The certification is due within ten days
after the end of each period in which the system is required to perform public education.

g. Reporting of additional monitoring data. A system which collects sampling data in addition to that
required by 567--Chapters 41 and 43 shall report the results to the department within the first ten
days following the end of the applicable monitoring period under 567--paragraphs 41.4(1)"c,” "d,"
and "e" during which the samples are collected.

42.4(3) Operation and maintenance for PWS.
a. Required records of operation.

(1) Applicability. Monthly records of operation shall be completed by all public water supplies,
on forms provided by the department or on similar forms, unless a public water supply
meets all of the following conditions:

1. Supplies an annual average of not more than 25,000 gpd or serves no more than an
average of 250 individuals daily;

2. Is a community public water supply and does not provide any type of treatment, or is a
noncommunity system (NTNC and TNC) which has only a cation-exchange softening
or iron/manganese removal treatment unit, and meets the requirements of
42.4(3)"a"(2)"7";

3. Does not utilize either a surface water or a groundwater under the direct influence of
surface water either in whole or in part as a water source.

4. Does not use a treatment technigue such as blending to achieve compliance with a
maximum contaminant level, treatment technique, action level, or health advisory.

The reports shall be completed as described in 42.4(3)"a"(2) and maintained at the facility
for inspection by the department for a period of five years. For CWS and NTNC PWSs, the
monthly operation report must be signed by the certified operator in charge. For TNC
PWSs, the monthly operation report, if required by the department, must be signed by the
owner or the owner's designee.

All public water supplies using a surface water or influenced groundwater source must also
comply with the applicable record-keeping requirements in 567-43.5(455B), 567-
43.9(455B), and 567-43.10(455B).

(2) Contents. Monthly operation reports shall be completed as follows:

Page 5 of 13





567 IAC 42.4

1. Pumpage or flow. Noncommunity supplies shall measure and record the total water
used each week. It is recommended that a daily measurement and recording be made.
Community supplies shall measure and record daily water used. Reporting of pumpage
or flow may be required in an operation permit where needed to verify MCL
compliance.

2. Treatment effectiveness. Where treatment is practiced, the intended effect of the
treatment shall be measured at locations and by methods which best indicate
effectiveness of the treatment process. These measurements shall be made pursuant to
Appendix B of this chapter. Daily monitoring is seven days a week unless otherwise
specified by the department.

3. Treatment effectiveness for a primary standard. Where the raw water quality does not
meet the requirements of 567--Chapters 41 and 43 and treatment is practiced for the
purpose of complying with a maximum contaminant level, action level, health
advisory, or treatment technique criteria, daily measurement of the primary standard
constituent or an appropriate indicator constituent designated by the department shall
be recorded. The department will require reporting of these results in the operation
permit to verify MCL compliance.

4. Treatment effectiveness for a secondary standard. Where treatment is practiced for the
purpose of achieving the recommended level of any constituent designated in the
federal secondary standards, measurements shall be measured and recorded at a
frequency specified in Appendix B. Daily monitoring is seven days a week unless
otherwise specified by the department.

5. Chemical application. Chemicals such as fluoride, iodine, bromine and chlorine, which
are potentially toxic in excessive concentration, shall be measured and recorded daily.
Recording shall include the amount of chemical applied each day. Where the supplier
of water is attempting to maintain a residual of the chemical throughout the system,
such as chlorine, the residual in the system shall be recorded daily. The quantity of all
other chemicals applied shall be measured and recorded at least once each week.

6. Static water levels and pumping water levels must be measured and recorded once per
month for all groundwater sources. More or less frequent measurements may be
approved by the department where historical data justifies it.

7. Noncommunity systems (NTNC and TNC) are exempt from the self-monitoring
requirements for cation-exchange softening and iron/manganese removal if the
treatment unit:

Is a commercially available "off-the-shelf" unit designed for home use;
Is self-contained, requiring only a piping connection for installation;
Operates throughout a range of 35 to 80 psi; and

Has not been installed for the purpose of removing a contaminant which has a
maximum contaminant level, treatment technique, action level, or health advisory.

b. Chemical quality and application. Any drinking water system chemical which is added to raw,
partially treated, or finished water must be suitable for the intended use in a potable
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water system. Effective on October 1, 2000, the chemical must be certified to meet the current
American National Standards Institute/National Sanitation Foundation (ANSI/NSF) Standard
60, if such certification exists for the particular product, unless certified chemicals are not
reasonably available for use, in accordance with guidelines provided by the department. If the
chemical is not certified by the ANSI/NSF Standard 60 or no certification is available, the
person seeking to supply or use the chemical must prove to the satisfaction of the department
that the chemical is not toxic or otherwise a potential hazard in a potable public water supply

system.

The supplier of water shall keep a record of all chemicals used. This record should include a clear
identification of the chemical by brand or generic name and the dosage rate. When chemical
treatment is applied with the intent of obtaining an in-system residual, the residuals will be
monitored regularly. When chemical treatment is applied and in-system residuals are not expected,
the effectiveness of the treatment will be monitored through an appropriate indicative parameter.

(1) Continuous disinfection.

1.

N

When required. Continuous disinfection must be provided at all public water supply
systems, except for the following: groundwater supplies that have no treatment
facilities or have only fluoride, sodium hydroxide or soda ash addition and that meet
the bacterial standards as provided in 567-41.2(455B) and do not show other actual or
potential hazardous contamination by microorganisms.

Method. Chlorine is the preferred disinfecting agent. Chlorination may be accomplished
with liquid chlorine, calcium or sodium hypochlorites or chlorine dioxide. Other
disinfecting agents will be considered, provided a residual can be maintained in the
distribution system, reliable application equipment is available and testing procedures
for a residual are recognized in Standard Methods for the Analysis of Water and
Wastewater.

Chlorine residual. A minimum free available chlorine residual of 0.3 mg/L or a
minimum total available chlorine residual of 1.5 mg/L must be continuously
maintained throughout the water distribution system, except for those points in the
distribution system that terminate as dead ends or areas that represent very low use
when compared to usage throughout the rest of the distribution system as determined
by the department.

Test kit. A test kit capable of measuring free and combined chlorine residuals in
increments no greater than 0.1 mg/L in the range below 0.5 mg/L, and in increments
no greater than 0.2 mg/L in the range from 0.5 mg/L to 1.0 mg/L, and in increments no
greater than 0.3 mg/L in the range from 1.0 mg/L to 2.0 mg/L must be provided at all
chlorination facilities. The test kit must use a method of analysis that is recognized in
Standard Methods for the Examination of Water and Wastewater.

Leak detection, control and operator protection. A bottle of at least 56 percent
ammonium hydroxide must be provided at all gas chlorination installations for leak
detection. Leak repair kits must be available where ton chlorine cylinders are used.

Other disinfectant residuals. If an alternative disinfecting agent is approved by this
department, the residual levels and type of test kit used will be assigned by the
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department in accordance with and based upon analytical methods contained in
Standard Methods for the Examination of Water and Wastewater.

(2) Phosphate compounds.

1. When phosphate compounds are to be added to any public water supply system which

includes iron or manganese removal or ion-exchange softening, such compounds must
be applied after the iron or manganese removal or ion-exchange softening treatment
units, unless the director has received and approved an engineering report
demonstrating the suitability for addition prior to these units in accordance with the
provisions of 567--subrule 43.3(2). The department may require the discontinuance of
phosphate addition where it interferes with other treatment processes, the operation of
the water system or if there is a significant increase in microorganism populations
associated with phosphate application.

The total phosphate concentration in the finished water must not exceed 10 mg/L as
POA4.

Chlorine shall be applied to the phosphate solution in sufficient quantity to give an
initial concentration of 10 mg/L in the phosphate solution. A chlorine residual must be
maintained in the phosphate solution at all times.

Test kits capable of measuring polyphosphate and orthophosphate in a range from 0.0
to 10.0 mg/L in increments no greater than 0.1 mg/L must be provided.

Continuous application or injection of phosphate compounds directly into a well is
prohibited.

(3) Fluorosilicic acid. Where fluorosilicic acid (H[2]SiF[6], also called hydrofluosilicic acid) is
added to a public water supply, the operator shall be equipped with a fluoride test kit with a
minimum range of from 0.0 to 2.0 mg/L in increments no greater than 0.1 mg/L. Distilled
water and standard fluoride solutions of 0.2 mg/L and 1.0 mg/L must be provided.

Reporting and record-keeping requirements for systems using surface water and groundwater
under the direct influence of surface water. In addition to the monitoring requirements required
by 42.4(3)"a" and "b," a public water system that uses a surface water source or a groundwater
source under the direct influence of surface water must report monthly to the department the
information specified in this subrule beginning June 29, 1993, or when filtration is installed,
whichever is later.

(1) Turbidity measurements as required by 567--subrule 43.5(3) must be reported within ten
days after the end of each month the system serves water to the public. Information that
must be reported includes:

1. The total number of filtered water turbidity measurements taken during the month.

2.

The number and percentage of filtered water turbidity measurements taken during the
month which are less than or equal to the turbidity limits specified in 567--paragraphs
43.5(3)"b" through "e" for the filtration technology being used.

The date and value of any turbidity measurements taken during the month which
exceed 5 NTU. If at any time the turbidity exceeds 5 NTU, the system must inform the
department as soon as possible, but no later than 24 hours after the exceedance is
known, in accordance with the public notification requirements in
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42.1(2). This requirement is in addition to the monthly reporting requirement, pursuant
to 567-43.5(455B).

(2) Disinfection information specified in 567--subrule 43.5(2) and paragraph 42.4(3)"b" must
be reported to the department within ten days after the end of each month the system serves
water to the public. Information that must be reported includes:

1.

For each day, the lowest measurement of residual disinfectant concentration in mg/L in
water entering the distribution system.

The date and duration of each period when the residual disinfectant concentration in
water entering the distribution system fell below 0.3 mg/L free residual chlorine or 1.5
mg/L total residual chlorine and when the department was notified of the occurrence.

If at any time the residual falls below 0.3 mg/L free residual chlorine or 1.5 mg/L total
residual chlorine in the water entering the distribution system, the system must notify the
department as soon as possible, but no later than by the end of the next business day. The
system also must notify the department by the end of the next business day whether or not
the residual was restored to at least 0.3 mg/L free residual chlorine or 1.5 mg/L total
residual chlorine within four hours. This requirement is in addition to the monthly reporting
requirement, pursuant to 567-43.5(455B).

3.

The information on the samples taken in the distribution system in conjunction with
total coliform monitoring listed in 567--paragraph 43.5(2)"d" and pursuant to 567--
paragraph 41.2(1)"c."

d. Reporting and record-keeping requirements for disinfection byproducts, disinfectants, and
disinfection byproduct precursors.

(1) General requirements.

1.

2.

In addition to the monitoring requirements required by 42.4(3)"a" and "b," a CWS or
NTNC public water system that adds a chemical disinfectant to the water in any part of
the drinking water treatment process or which provides water that contains a chemical
disinfectant must report monthly to the department the information specified in this
paragraph by the dates listed in 567--subparagraphs 41.6(1)"a"(3) and 43.6(1)"a"(3). A
TNC public water system which adds chlorine dioxide as a disinfectant or oxidant
must report monthly to the department the information specified in this paragraph by
the dates listed in 567--paragraph 43.6(1)"a"(3)"3."

Systems required to sample quarterly or more frequently must report to the department
within ten days after the end of each quarter in which samples were collected,
notwithstanding the public notification provisions of 567-42.1(455B). Systems
required to sample less frequently than quarterly must report to the department within
ten days after the end of each monitoring period in which samples were collected.

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

Disinfection Byproducts Reporting Table

Ifyouarea ...
System monitoring for

You must report ...
1. The number of samples taken during
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Ifyouarea ...

TTHMs and HAA5

under the requirements

of 567--subparagraph
41.6(1) "c"(4) on a quarterly
or more frequent basis

Ifyouarea...

System monitoring for
TTHMSs and HAA5

under the requirements

of 567--subparagraph
41.6(1) "c"(4) less frequently
than quarterly, but at least
annually

System monitoring for
TTHMs and HAAS

under the requirements

of 567--subparagraph
41.6(1) "c"(4) less frequently
than annually

System monitoring
for chlorite under
the requirements of
567--subparagraph
41.6(1) "c"(3)

System monitoring
for bromate under
the requirements of
567--subparagraph
41.6(1) "c"(2)

567 IAC 42.4

You must report ...

the last quarter.

2. The location, date, and 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.

6. Under Stage 2, any operational
evaluation levels that were

exceeded during the quarter, including
the location and date and

the calculated TTHM and HAADS levels.
You must repott ...

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 over the last year.*

4. Whether the MCL was exceeded.

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

1. The number of samples taken each
month for the last 3 months.

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 each three
sample set taken in the month.

4. Whether the MCL was exceeded, and in
which month it was

exceeded.

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.
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567 IAC 42.4

*The calculation of the running annual average will transition from a system-wide RAA calculation under Stage 1 to
a locational running annual average (LRAA) under Stage 2. The transition will commence according to the system
schedule listed in 567--paragraph 41.6(1)"b." Beginning at the end of the fourth calendar quarter that follows the
compliance date, and at the end of each subsequent quarter, the system must report the arithmetic average of quarterly
results for the last four quarters of each monitoring location. If the calculated LRAA based on fewer than four
quarters of data would cause the MCL to be exceeded regardless of the monitoring results of subsequent quarters, the
system must report this information to the department no later than the due date of the next compliance report.

(3) Disinfectants. In addition to the requirements in 567--subparagraph 41.2(1)"c"(2), systems must report the
information specified in the following table:

Disinfectants Reporting Table

Ifyou area ... You must report ...

System monitoring for 1. The number of samples taken during
chlorine or chloramines each month of the last

under the requirements quarter.

of 567--paragraph 2. The monthly arithmetic average of
43.6(1) "c"(1)"2" all samples taken in each

month for the last 12 months.
3. The arithmetic average of all
monthly averages for the last 12

months.

4. Whether the MRDL was exceeded.
System monitoring for 1. The dates, results, and locations
chlorine dioxide under the of samples taken during the
requirements of last quarter.
567--paragraph 2. Whether the MRDL was exceeded.
43.6(1) "c"(2)"3" 3. Whether the MRDL was exceeded in

any two consecutive

daily samples and whether the
resulting violation was acute
or nonacute.

Disinfection Byproduct Precursors and Enhanced Coagulation or Enhanced Softening Reporting Table

If you area ... You must report ...

System monitoring monthly 1. The number of paired (source water and
or quarterly for TOC treated water, prior to continuous
under the requirements disinfection) samples taken

of 567--subparagraph during the last quarter.

43.6(1) "c"(2) and required 2. The location, date, and result of

to meet the enhanced each paired sample and associated
coagulation or enhanced alkalinity taken during the last quarter.
softening requirements 3. For each month in the reporting

in 567--subparagraph period that paired samples were taken,
43.6(3) "b"(2) or (3) 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
567--subparagraph 43.6(3) "c"(1).

5. Whether the system is in

compliance with the enhanced coagulation or
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If you area ...

System monitoring monthly
or quarterly for TOC

under the requirements

of 567--subparagraph

43.6(1) "c"(2) and meeting
one or more of the alternative
compliance criteria

in 567--subparagraph

43.6(3) "a"(2) or (3)

SW/IGW system on
reduced monitoring for
TTHM/HAAS under

the requirements of
567--paragraph 41.6(3) "d"

567 IAC 42.4

You must report ...
enhanced softening percent
removal requirements in 567--paragraph
43.6(3) "b" for the last
four quarters.

1. The alternative compliance
criterion that the system is using.

2. The number of paired samples
taken during the last quarter.

3. The location, date, and result
of each paired sample and associated
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 567--paragraph 43.6(3) "a"(2)"1"
or "3" or of treated water TOC for
systems meeting the criterion
in 567--paragraph 43.6(3) "a"(2)"2."

5. The running annual arithmetic
average based on monthly averages
(or quarterly samples) of source
water SUVA for systems meeting the
criterion in 567--paragraph 43.6(3)
"a"(2)"5" or of treated water SUVA
for systems meeting the criterion
in 567--paragraph 43.6(3) "a"(2)"6."

6. The running annual average of
source water alkalinity for systems
meeting the criterion in 567--paragraph
43.6(3) "a"(2)"3" and of treated
water alkalinity for systems
meeting the criterion in 567--paragraph
43.6(3) "a "(3)"1L."

7. The running annual average for
both TTHM and HAADS for systems
meeting the criterion in 567--paragraph
43.6(3) "a"(2)" 3" or "4."

8. The running annual average for
the amount of magnesium hardness
removal (as CaCO[3], in mg/L) for
systems meeting the criterion in
567--paragraph 43.6(3) "a "(3)" 2."
Whether the system is in compliance
with the particular alternative

compliance criterion in 567--subparagraph

43.6(3) "a "(2) or (3).

For each treatment plant that treats
surface or IGW source water, report
the following:

1. The number of source water TOC
samples taken each month during the
last quarter.

2. The date and result of each sample
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If you area ...

History

567 IAC 42.4

You must report ...
taken during the last quarter.

3. The quarterly average of monthly
samples taken during the last quarter
or the result of the quarterly sample.
4. The running annual average (RAA)
of quarterly averages from the past
four quarters.

HISTORY:
ARC 9915B, IAB 12/14/11, effective 1/18/12.

IOWA ADMINISTRATIVE CODE
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K.AR. § 28-15-19
This document is current through Kansas Register Volume 34, Number 19 May 7, 2015

Kansas Administrative Requlations > AGENCY 28 DEPARTMENT OF HEALTH AND ENVIRONMENT
> ARTICLE 15. APPLICATION FOR PERMITS; DOMESTIC WATER SUPPLY

28-15-19. Disinfection of drinking water.

(a) All drinking water supplied to the public from a public water supply system shall be disinfected.

(b) When chlorination is employed, a sufficient amount of chlorine shall be added to the water to maintain a
distribution system chlorine residual of at least 0.2 mg/l of free chlorine or 1.0 mg/l of combined chlorine.

(1) Failure to maintain a residual as specified above in more than five percent of measurements taken each
month, in any two consecutive months shall be deemed a violation of this regulation.

(2) Each day the public water supply system serves water to its customers, the operator shall make a
determination of the chlorine residual. The data shall be recorded in such a manner that the department
can determine whether the requirements of this rule and regulation have been met.

Statutory Authority

Authorized by and implementing K.S.A. 65-171m

History

Effective
May 1, 1982; amended Sept. 26, 1994,

KANSAS ADMINISTRATIVE REGULATIONS
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401 KAR 8:150

Administrative Regulations and Emergency Administrative Regulations Currently in Effect as of May 2015

Kentucky Administrative Requlations > TITLE 401. ENERGY AND ENVIRONMENT CABINET
DEPARTMENT FOR ENVIRONMENTAL PROTECTION > CHAPTER 8. PUBLIC WATER SUPPLY

401 KAR 8:150. Disinfection, filtration, and recycling.

Section 1. Disinfection. A public and semipublic water system shall provide disinfection, except as provided in
this section. A semipublic water system shall comply with the requirements of this section for public water
systems or meet the requirements of Section 2(2) of this administrative regulation.

(1) A public water system using groundwater or surface water as a source.
(a) A public water system that uses chlorine shall:
1. Use continuous automatic disinfection by chlorination;

2. Provide a minimum free chlorine residual of two-tenths (0.2) milligrams per liter, or ppm,
throughout the distribution system measured as described in subsection (2) of this section;

3. Check free chlorine residuals daily at representative points throughout the system; and

4. Report the free chlorine residuals monthly pursuant to 401 KAR 8:020, Section 2(7)(a)2.

(b)1. Disinfecting agents other than chlorine may be used pursuant to 40 C.F.R. 141.172(c).

2. If chloramination is used, a minimum combined residual of five-tenths (0.5) milligrams per liter, or ppm, shall
be provided throughout the distribution system.

(2) A public water system using surface water as a source or groundwater under the direct influence of
surface water shall provide disinfection treatment as established in 40 C.F.R. 141.72(b).

(3) If a disinfection residual fails to comply with Section 1(1) of this administrative regulation, the public
shall be notified in accordance with 401 KAR 8:020, Section 2(9).

(4) Variances or exemptions shall not be granted for subsection (2) of this section.

Section 2. Filtration.

(1) A public water system using a surface water source or a groundwater system with wells with variable or
high turbidity due to characteristics of the raw water that may cause an adverse health effect shall
establish a filtration system. The design for the system shall be submitted to the cabinet in accordance
with 401 KAR 8:100 and shall comply with 40 C.F.R. 141.73.

)

(a) A semipublic water system shall provide a contact period of at least thirty (30) minutes between the
chorine and the water to allow adequate time for disinfection, or may enter into a protocol with the
cabinet whereby the filtration and disinfection requirements of this administrative regulation shall be
achieved using filtration technology, disinfection technology, or a combination of both, if the
technology shall achieve a ninety-nine and nine-tenths (99.9) percent (3-log) removal or inactivation
of Giardia lamblia cysts and 99.99 percent (4-log) removal or inactivation of viruses.

(b) The protocol shall contain a schedule for maintenance and testing of the filtration and disinfection
equipment to assure that the requirements of this subsection are met.
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401 KAR 8:150

(c) Intensive bacteriological testing shall be included in the protocol.
(d) If surface water is a source of water, filtration shall be an element of the protocol.

(e) If groundwater not under the direct influence of surface water is the only source of water, a
semipublic water system eligible under this subsection may enter into a protocol with the cabinet to
demonstrate through a regular schedule of bacteriological testing that filtration or disinfection is not
needed.

Section 3. Analytical and Monitoring Requirements.

(1) Analytical requirements. Analyses required by this administrative regulation shall be conducted in
accordance with the requirements of 40 C.F.R. 141.74(a).

(2) Monitoring requirements. A public water system that uses a surface water source or a groundwater source
under the influence of surface water shall monitor in accordance with 40 C.F.R. 141.74(c).

Section 4. Disinfection of Treatment and Distribution System Facilities, New and Repaired Water Lines. (1) New
construction projects and line extensions.

(a) Disinfection. A water treatment plant or distribution system, including storage distribution tanks, or
extensions to existing systems, shall be thoroughly disinfected before being placed in service.

(b) A water distribution system shall disinfect with chlorine or chlorine compounds in amounts that shall
produce a concentration of at least fifty (50) ppm and a residual of at least twenty-five (25) ppm at the
end of twenty-four (24) hours, and the disinfection shall be followed by a thorough flushing.

(c) Other methods and testing procedures that provide an equivalent level of protection may be used if the
cabinet grants prior written approval in accordance with 40 C.F.R. 141.21.

(d) A new water distribution line shall not be placed into service until bacteriological samples taken at the
points specified in paragraph (f) of this subsection are examined and are shown to be negative following
disinfection.

(e) A water treatment plant or distribution system shall submit to the cabinet results of bacteriological
samples for each new construction project, replacement, or extension to existing systems, after the
disinfection and flushing.

(f) A sample shall be taken in the newly constructed line at each of the following points:
1. Within 1,200 feet downstream of each connection point between the existing and new lines;
2. One (1) mile intervals; and
3. Each dead end, without omitting any branch.

() A new or routine replacement line shall not be placed in service until negative laboratory results are
obtained on the bacteriological analyses.

(h) Sample bottles shall be clearly identified as "special™ construction tests, and the results submitted to the
cabinet shall be clearly marked as "special” samples.

(i)1. Notification of analytical results shall be submitted to the cabinet with the routine monthly compliance

bacteriological samples, unless the bacteriological samples are to be used to lift a boil water advisory.

2. Samples used to lift a boil water advisory shall be submitted to the cabinet as soon as results are
known.
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401 KAR 8:150

(2) Line repairs due to breaks or ruptures.

(@) The system shall thoroughly flush the break area and maintain at least a minimum
disinfectant residual, pursuant to Section 1(1) of this administrative regulation.

(b) The system may leave the line in service or return the line to service before receiving
bacteriological results and may forego a boil water advisory if:

1. Pressure is maintained;

2. The break area is thoroughly flushed; and

3. At least the minimum disinfectant residual is maintained, pursuant to Section 1(1) of
this administrative regulation.

(c)1. The system shall take at least two (2) bacteriological tests, one (1) located before, or
just upstream of, the break or rupture, and one (1) located behind, or just downstream of,
the break or rupture, as close to the break or rupture as practical pursuant to 40 C.F.R.
141.21. Additional samples may be required, if necessary to be representative of the area
affected by the break.

2. Sample bottles shall be clearly identified as "special” tests, and the results submitted to the cabinet
shall be clearly marked as "special" samples

(d)1. Records of results shall be submitted to the cabinet with routine monthly compliance samples,
unless the samples are required to lift a boil water advisory, and shall be maintained for one (1) year. 2.
Samples needed to remove a boil water advisory shall be submitted to the cabinet as soon as the results
are known.

(e) A water system shall notify the cabinet immediately if:

1. The pressure drops below twenty (20) pounds per square inch in the distribution system
surrounding the break; or

2. A break or rupture occurs that requires more than eight (8) hours to repair, with the eight (8)
hours beginning when the water system becomes aware of the break.

(f) Boil Water Advisories shall be issued in accordance with 401 KAR 8:020, Section 2(9).

(9) Reports pursuant to 401 KAR 8:020, Section 2(7)(c) shall not be required for a loss of pressure,
break, or rupture occurring in service lines serving only one (1) single family residence.

(h)1. A community or nontransient noncommunity public water system shall maintain a log of all

breaks or ruptures, which shall include the:

Date and location of the break or rupture;

o &

Time it was discovered:;

Population affected,;

o o

Length of time required to repair the break or rupture;

Date and time disinfectant residuals are detected; and

@

f. Date and time bacteriological samples are taken.
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401 KAR 8:150

2. The log shall be available for inspection by the cabinet.

Section 5. Uncovered Facility. A public or semipublic water system subject to this administrative regulation shall
not begin construction of an uncovered finished water storage facility.

Section 6. Recycling. A public water system shall comply with the requirements established in 40 C.F.R. 141.76.

Section 7. In addition to the other requirements of this administrative regulation, for disinfection and filtration, a
public water system that uses surface water as a source and that serves 10,000 or more persons, shall meet the
requirements established in 40 C.F.R. 141.170 and 141.172 through 141.175.

Section 8. In addition to the other requirements of this administrative regulation for disinfection and filtration, a
public water system that uses surface water as a source and that serves less than 10,000 persons shall meet the
requirements established in 40 C.F.R. 141.500 through 141.571.

Section 9. In addition to the other requirements of this administrative regulation for disinfection and filtration, a
public water system that uses surface water as a source shall meet the requirements for enhanced treatment for
Cryptosporidium as established in 40 C.F.R. 141 Subpart W, 141.700 through 141.723.

Section 10. In addition to the other requirements of this administrative regulation for disinfection and filtration, a
public water system that uses groundwater as a source shall comply with the requirements established in 40

C.F.R. 141.400 through 141.405.

Statutory Authority

STATUTORY AUTHORITY:

KRS 224.10-100(28), 224.10-110(2), 40 C.F.R., 141.21, 141.65, 141.70-141.76, 141.130(d), 141.400-141.405,
141.500-141.605, 141.700-141.723, 142.16, 42 U.S.C. 300f-300j-26, EO 2009-538

History

17 Ky.R. 612; Am. 1439; 1717; eff. 11-15-1990; 18 Ky.R. 1180; 1853; eff. 11-26-1991; 20 Ky.R. 3041; 21 Ky.R.
318; eff. 8-24-1994; 23 Ky.R. 2563; eff. 5-14-1997; 27 Ky.R. 1568; 2755; eff. 4-9-2001; 31 Ky.R. 189; 775; 1121,
eff. 1-4-05; 33 Ky.R. 1662; 3625; eff. 6-13-2007; 35 Ky.R. 1541; 2013; eff. 4-3-2009; TAm eff. 10-20-2009; 36
Ky.R. 2094-A; 37 Ky.R. 50; eff. 8-5-2010.

Annotations

Notes

NECESSITY, FUNCTION, AND CONFORMITY:

KRS 224.10-100(28) and 224.10-110(2) require the cabinet to promulgate administrative regulations for the
regulation and control of the purification of water for public and semipublic use. EO 2009-538, effective June 12,
20009, establishes the new Energy and Environment Cabinet. This administrative regulation establishes requirements
for the disinfection, filtration, recycling, and testing of drinking water in a public or semipublic water system using
surface water or groundwater not under the direct influence of surface water. This administrative regulation differs
from the federal regulation by requiring filtration of water supplies that have surface water sources and disinfection
of water supplies whose source is groundwater.
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Text
DECLARATION OF EMERGENCY

Minimum Disinfectant Residual Levels in Public Water Systems

The state health officer, acting through the Department of Health and Hospitals, Office of Public Health (DHH,
OPH), pursuant to the rulemaking authority granted by R.S. 40:4(A)(8) and (13) and in accordance with the intent of
Act 573 of 2014, hereby adopts the following Emergency Rule to prevent an imminent peril to the public health and
safety. This Rule is being promulgated in accordance with the Administrative Procedure Act (R.S. 49:950 et seq.).

The state health officer, through DHH-OPH, finds it necessary to promulgate an Emergency Rule effective March 3,
2015. This Emergency Rule increases the minimum disinfection residual levels that are required for public water
systems. Among other items addressed as well, the Rule increases the number of residual measurements taken
monthly by 25 percent. The Rule clarifies that daily residual measurements are required at the point of maximum
residence time in the distribution system and records of chlorine residual measurements taken in the distribution
system, besides from the treatment plant(s) itself, shall be recorded and retained by the public water system as
required by the national primary drinking water regulations (as this term is defined in Part XII). This Rule is based
upon scientific data and recommendations from the federal Centers for Disease Control and Prevention (CDC)
relative to the control of the Naegleria fowleri (brain-eating amoeba) parasite which has, thus far, been found in four
public water systems within Louisiana. Unless rescinded or terminated earlier, this Emergency Rule shall remain in
effect for the maximum period authorized under state law. This Emergency Rule may be amended as additional
research and science data becomes available.
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Part XI1. Water Supplies
Chapter 3. Water Quality Standards
§ 311. Records [formerly paragraph 12:003-2]

A. Complete daily records of the operation of a public water system, including reports of laboratory control
tests and any chemical test results required for compliance determination, shall be kept and retained as
prescribed in the national primary drinking water regulations on forms approved by the state health
officer. When specifically requested by the state health officer or required by other requirements of this
Part, copies of these records shall be provided to the office designated by the state health officer within
10 days following the end of each calendar month. Additionally, all such records shall be made available
for review during inspections/sanitary surveys performed by the state health officer.

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8) and 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1321 (June 2002), amended LR 30:1195 (June 2004), LR 41:

8 355. Mandatory Disinfection [formerly paragraph 12:021-1]
A. Routine, continuous disinfection is required of all public water systems.

1. Where a continuous chloramination (i.e., chlorine with ammonia addition) method is used, water
being delivered to the distribution system shall contain a minimum concentration of 0.5 mg/l of
chloramine residual (measured as total chlorine).

2. Where a continuous free chlorination method is used, water being delivered to the distribution system
shall contain a minimum concentration of free chlorine residual in accordance with the following

table.
Table 355.A.2
pH Value Free Chlorine Residual
upto 7.0 0.5 mg/l
7.0t08.0 0.6 mg/l
8.0t09.0 0.8 mg/l
over 9.0 mg/I

a. Table 355.A.2 does not apply to systems using chloramines.
b. pH values shall be measured in accordance with the methods set forth in § 1105.D of this Part.
B.-C....

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4 (A)(8)(13) and R.S. 40:5 (2)(3)(5)(6)(17)(20).

HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR 28:1326 (June 2002),
amended LR 28:2514 (December 2002), LR 35:1240 (July 2009), LR 38:2376 (September 2012), LR 41:

§ 357. Minimum Disinfection Residuals [formerly paragraph 12:021-2]

A. Disinfection equipment shall be operated to maintain disinfectant residuals in each finished water storage tank and at all points
throughout the distribution system at all times in accordance with the following minimum levels:

1. afree chlorine residual of 0.5 mg/l; or

2. achloramine residual (measured as total chlorine) of 0.5 mg/I for those systems that feed ammonia.
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR 28:1327 (June 2002),
amended LR 41:

§ 361. Implementation of Disinfection Requirements
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A. A public water system not holding a disinfection variance on November 6, 2013 shall comply with the [*525] requirements
of § 355.A, § 357, § 367.C, and § 367.G of this Part on the later of:

1. February 1, 2014; or

2. the expiration date of any additional time for compliance beyond February 1, 2014 granted by the
state health officer. A request for additional time may be submitted in writing prior to February 1,
2014 only, and shall provide detailed justification and rationale for the additional time requested.
The state health officer may grant such additional time if significant infrastructure improvements are
required to achieve compliance with said requirements.

B. A public water system holding a disinfection variance on November 6, 2013 shall comply with one of the
following options by February 1, 2014:

1. implement continuous disinfection that complies with the requirements of 8 355.A, § 357, § 367.C,
and § 367.G of this Part;

2. request additional time for complying with the requirements of § 355.A, § 357, § 367.C, and § 367.G
of this Part by submitting a written request, if significant infrastructure improvements are required to
achieve compliance therewith or extraordinary circumstances exist with regard to the introduction of
disinfection to the system. Such written request shall provide detailed justification and rationale for
the additional time requested,

3. (This option shall be available only if the public water system's potable water distribution piping is
utilized for onsite industrial processes.) notify the state health officer in writing that in lieu of
implementing continuous disinfection, the PWS has provided, and will thereafter provide on a
quarterly basis, notification to all system users, in a manner compliant with § 1907 of this Part, that
the system does not disinfect its water. The notification shall state that because the water is not
disinfected, the water quality is unknown in regard to the Naegleria fowleri amoeba. A public water
system selecting this option must sign an acknowledgement form, to be developed by the state health
officer, stating that the public water system understands the risks presented by the lack of
disinfection and that the public water system maintains responsibility for ensuring the safety of its
water for end users; or

4. (This option shall be available only if the public water system's potable water distribution piping is
utilized for onsite industrial processes.) request approval of an alternate plan providing water quality
and public health protection equivalent to the requirements of § 355.A and § 357 of this Part. The
state health officer may approve such a plan only if it is supported by peer reviewed, generally
accepted research and science.

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
41.

8 363. Revocation of Variances [formerly paragraph 12:021-5]

A. A variance from mandatory disinfection shall be revoked when a public water system has a
bacteriological MCL violation. When a variance is revoked, the system shall install mandatory
continuous disinfection as stated in § 355 of this Part within the times specified in a compliance schedule
submitted to and approved by the state health officer. Such schedule shall be submitted within 10 days of
receipt of notice of revocation.

B. Except for variances held by qualifying public water systems that comply with § 361.B.3 of this Part or
receive approval of an alternate plan under 8 361.B.4 of this Part, any variance concerning the
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mandatory disinfection requirements of § 355 and/or § 357 of this Part held by a public water system as
of November 6, 2013 shall be automatically revoked on the later of:

1. February 1, 2014;

2. the expiration date of any additional time for compliance granted by the state health officer under §
361.B.2 of this Part; or

3. the denial of a request for approval of an alternate plan submitted under § 361.B.4 of this Part.
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1327 (June 2002), amended LR 41:

8 367. Disinfectant Residual Monitoring and Record Keeping [formerly paragraph 12:021-7]

A. Disinfectant Residual Monitoring in Treatment Plant. A public water system (PWS) shall measure the
residual disinfectant concentration in water being delivered to the distribution system at least once per
day.

B. Disinfectant Residual Monitoring in Distribution System. A PWS shall measure the residual disinfectant
concentration within the distribution system:

1. by sampling at the same points in the distribution system and at the same times that samples for total
coliforms are required to be collected by the PWS under this Part;

2. by sampling at an additional number of sites calculated by multiplying 0.25 times the number of total
coliform samples the PWS is required under this Part to take on a monthly or quarterly basis, rounding any
mixed (fractional) number product up to the next whole number. These additional residual monitoring
samples shall be taken from sites in low flow areas and extremities in the distribution system at regular time
intervals throughout the applicable monthly or quarterly sampling period; and

3. by sampling at the site that represents the maximum residence time (MRT) in the distribution system at
least once per day.

C. A PWS shall increase sampling to not less than daily at any site in the distribution system that has a
measured disinfectant residual concentration of less than 0.5 mg/l free chlorine or 0.5 mg/l chloramine
residual (measured as total chlorine) until such disinfectant residual concentration is achieved at such
site.

D. The records of the measurement and sampling required under Subsections A and B of this Section shall be
maintained on forms approved by the state health officer and shall be retained as prescribed in the
national primary drinking water regulations, and shall be made available for review upon request by the
state health officer.

E. Each PWS shall submit a written monitoring plan to the state health officer for review and approval. The
monitoring plan shall be on a form approved by the state health officer and shall include all the total
coliform and disinfectant residual monitoring sites required under this Section and § 903.A of this Part.
Each PWS shall also submit [*526] a map of the distribution system depicting all total coliform and
disinfectant residual monitoring sites required under this Section. The sites shall be identified along with
a 911 street address (if there is no 911 street address, then the latitude/longitude coordinates shall be
provided). A PWS in existence as of November 6, 2013 shall submit such a monitoring plan no later than
January 1, 2014.
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F. Chlorine residuals shall be measured in accordance with the analytical methods set forth in § 1105.C of
this Part.

G. Where a continuous chloramination (i.e., chlorine with ammonia addition) method is used, a nitrification
control plan shall be developed and submitted to the state health officer. A PWS in existence as of
November 6, 2013 shall submit such a nitrification control plan no later than March 1, 2014.

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1327 (June 2002), amended LR 30:1195 (June 2004), LR 41:

Chapter 9. Louisiana Total Coliform Rule [formerly Appendix C]

8 903. Coliform Routine Compliance Monitoring [formerly Coliform Routine Compliance Monitoring of
Appendix C]

A. Public water systems shall collect routine total coliform samples at sites which are representative of water
throughout the distribution system in accordance with a written monitoring plan approved by the state
health officer. Each public water system (PWS) shall submit a written monitoring plan on a form
approved by the state health officer. The monitoring plan shall include a minimum number of point of
collection (POC) monitoring sites calculated by multiplying 1.5 times the minimum number of samples
required to be routinely collected in accordance with Subsections C and D of this Section, rounding any
mixed (fractional) number product up to the next whole number. The monitoring plan shall include a
map of the system with each POC sampling site identified along with a 911 street address (if there is no
911 street address, then the latitude/longitude coordinates shall be provided). In accordance with
requirements of Subsection E of this Section, the plan shall also indicate how the PWS will alternate
routine sampling between all of the approved POC sampling sites.

B.-D....

E. Unless the state health officer specifies otherwise, the public water supply shall collect routine samples at
regular time intervals throughout the month and shall alternate routine sampling between all of the
approved POC sites. Routine samples shall not be collected from the same POC more than once per
month.

F.-G....
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1333 (June 2002), amended LR 41:

Chapter 11. Surface Water Treatment Rule
Subchapter A. General Requirements and Definitions § 1102. Relationship with this Part

A. In those instances where the requirements of this Chapter are stricter than or conflict with the requirements of
this Part generally, a public water system utilizing surface water or ground water under the direct influence of
surface water (GWUDISW) shall comply with the requirements of this Chapter.

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).

HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR

41:
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8 1105. Analytical Requirements

A. Analysis for total coliform, fecal coliform, or HPC which may be required under this Chapter shall be
conducted by a laboratory certified by DHH to do such analysis. Until laboratory certification criteria are
developed, laboratories certified for total coliform analysis by DHH are deemed certified for fecal

coliform and HPC analysis.
B. -B3....

C. Public water systems shall conduct analysis for applicable residual disinfectant concentrations in

41 LR 524, *526

accordance with one of the analytical methods in Table 1.

Residual
Free Chlorine

Total Chlorine

Chlorine Dioxide

Ozone

Residual
Free Chlorine

4500-CI D, 4500-CI D-00

Table 1
Methodology

Amperometric Titration
DPD Ferrous Titrimetric
DPD Colorimetric
Syringaldazine (FACTS)
On-line Chlorine Analyzer
Amperometric Sensor
Amperometric Titration
Amperometric Titration
(low level measurement)
DPD Ferrous Titrimetric
DPD Colorimetric
lodometric Electrode
On-line Chlorine Analyzer
Amperometric Sensor
Amperometric Titration
DPD Method
Amperometric Titration |1
Lissamine Green Spectrophotometric
Indigo Method

4500-Cl F, 4500-CI F-00
4500-Cl G, 4500-Cl G-00
4500-Cl H, 4500-CI H-00

Total Chlorine

4500-CI D, 4500-CI D-00

Table 1
Standard Methods<1> ASTM Methods<2>
D 1253-03
D 1253-03

4500-Cl E, 4500-Cl E-00

4500-Cl F, 4500-CI F-00
4500-Cl G, 4500-Cl G-00
4500-Cl I, 4500-CI 1-00

Chlorine Dioxide

4500-CIO[2] C
4500-CIO[2] D

4500-CIO[2] E, 4500-CIO[2] E-00

Ozone 4500-0[3] B, 4500-0[3] B-97
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Table 1
Residual Other Methods
Free Chlorine

EPA 334.0<3>
ChloroSense<4>
Total Chlorine

Chlorine Dioxide

EPA 327.0 Rev 1.1<5>
Ozone

All the listed methods are contained in the 18th, 19th, 20th, 21st, and 22nd Editions of Standard
Methods for the Examination of Water and Wastewater; the cited methods published in any of these
editions may be used.

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.

EPA Method 334.0. "Determination of Residual Chlorine in Drinking Water Using an On-line
Chlorine Analyzer," August 2009. EPA 815-B-09-013. Available at
http://epa.gov/safewater/methods/analyticalmethods_ogwdw.html.

ChloroSense. "Measurement of Free and Total Chlorine in Drinking Water by Palintest
ChloroSense," September 2009. Available at http://www.nemi.gov or from Palintest Ltd, 21 Kenton
Lands Road, PO Box 18395, Erlanger, KY 41018.

EPA Method 327.0, Revision 1.1, "Determination of Chlorine Dioxide and Chlorite lon in Drinking
Water Using Lissamine Green B and Horseradish Peroxidase with Detection by Visible
Spectrophotometry,” USEPA, May 2005, EPA 815-R-05-008. Awvailable online
athttp://www.epa.gov/safewater/methods/sourcalt.html.

D. -E.l. ...
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and 40:5(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1337 (June 2002), amended LR 28:2516 (December 2002), LR 41:

Subchapter B. Treatment Technique Requirements and Performance Standards

8 1113. Treatment Technique Requirements

A -A3. ..
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4. the total reductions to be required by the DHH may be higher and are subject to the source water
concentration of Giardia lamblia, viruses, and Cryptosporidium;

5. the residual disinfectant concentration in the water delivered to the distribution system is not less
than 0.5 mg/l free chlorine or 0.5 mg/l total chlorine for more than 4 hours in any 24 hour period,;
and

6. the residual disinfectant concentration is not less than 0.5 mg/I free chlorine or 0.5 mg/I total chlorine
in more than 5 percent of the samples collected each month from the distribution system for any two
consecutive months.

B.-C....
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8) and R.S. 40:5 (2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1340 (June 2002), amended LR 28:2518 (December 2002), LR 35:1241 (July 2009), LR 41:

8 1117. Non-Filtering Systems
A -Cl....

a. A system shall demonstrate compliance with the inactivation requirements based on conditions
occurring during peak hourly flow. Residual disinfectant measurements shall be taken hourly.
Continuous disinfectant residual monitors are acceptable in place of hourly samples provided the
accuracy of the disinfectant measurements are validated at least weekly in accord with 8 1109.B or
C, as applicable, of this Chapter. If there is a failure in the continuous disinfectant residual
monitoring equipment, the system shall collect and analyze a grab sample every hour in lieu of
continuous monitoring.

2. To avoid filtration, the system shall maintain minimum disinfectant residual concentrations in
accordance with the requirements of 8 355 and 8 357 of this Part. Performance standards shall
be as presented in § 1119.B and C of this Chapter.

3. -3a....

b. an automatic shut off of delivery of water to the distribution system when the disinfectant residual
level drops below 0.5 mg/I free chlorine residual or 0.5 mg/l chloramine residual (measured as total
chlorine).

D. -D.7. ...
AUTHORITY NOTE: Promulgated in accordance with R.S. 40: 4 (A)(8)(13) and 40: 5 (2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1341 (June 2002), amended LR 28:2520 (December 2002), LR 35:1242 (July 2009), LR 41:

8 1119. Disinfection Performance Standards
A. ...

B. Except as otherwise specified by this Section and Chapter, disinfection treatment shall comply with the
minimum standards and requirements set forth in § 355.A and § 357 of this Part.

C.-C4. ..
AUTHORITY NOTE: Promulgated in accordance with R.S. 40: 4 (A)(8)(13) and 40: 5 (2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1341 (June 2002), amended LR 28:2522 (December 2002), LR 35:1242 (July 2009), LR 41:
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Subchapter C. Monitoring Requirements

8 1125. Disinfection Monitoring
A ..

B.

Disinfectant Residual Monitoring at Plant. To determine compliance with the performance standards
specified in § 1115 or 1119 of this Chapter, the disinfectant residual concentrations of the water being
delivered to the distribution system shall be measured and recorded continuously. The accuracy of
disinfectant measurements obtained from continuous disinfectant monitors shall be validated at least
weekly in accord with § 1109.B or C, as applicable, of this Chapter. If there is a failure of continuous
disinfectant residual monitoring equipment, grab sampling every two hours shall be conducted in lieu of
continuous monitoring, but for no more than five working days following the failure of the equipment.
Failure to have the continuous monitoring equipment replaced or repaired and put back into continuous
service following the five working days allowed herein shall be deemed to constitute a violation of this
Chapter. Systems shall maintain the results of disinfectant residual monitoring for at least 10 years.

C. Small System Disinfectant Residual Monitoring at Plant. Suppliers serving fewer than 3,300 people may

collect and analyze grab samples of the water being delivered to the distribution system for disinfectant
residual determination each day in lieu of the continuous monitoring, in accordance with Table 4 of this
Chapter, provided that any time the residual disinfectant falls below 0.5 mg/l free chlorine or 0.5 mg/I
chloramine residual (measured as total chlorine), the supplier shall take a grab sample every two hours
until the residual concentrations is equal to or greater than 0.5 mg/I free chlorine or 0.5 mg/l chloramine
residual (measured as total chlorine). [*528]

* % *

D. Disinfectant Residual Monitoring in Distribution System. The residual disinfectant concentrations in the

distribution system shall be measured, recorded, and maintained in accordance with § 367.B, C, D and E
of this Part. A monitoring plan shall be developed, submitted, reviewed, and approved in accordance
with § 367.E of this Part.

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:1342 (June 2002), amended LR 28:2523 (December 2002), LR 35:1243 (July 2009), LR 41:

Subchapter E. Reporting
§ 1133. DHH Notification

A. -Ad4. ...

5. the disinfectant residual measured from any sample collected from water being delivered to the
distribution system is found to be less than 0.5 mg/l free chlorine or 0.5 mg/l chloramine residual
(measured as total chlorine). The notification shall indicate whether the disinfectant residual was
restored to at least 0.5 mg/l free chlorine or 0.5 mg/l chloramine residual (measured as total
chlorine) within 4 hours;

A6.-C....

AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:2525 (December 2002), amended LR 35:1244 (July 2009), LR 41:

8 1135. Monthly Report
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A. -B5. ..

C. Disinfection Monitoring Results. The monthly report shall include the following disinfection monitoring
results:

1. the date and duration of each instance when the disinfectant residual in water supplied to the
distribution system is less than 0.5 mg/I free chlorine or 0.5 mg/l chloramine residual (measured as
total chlorine) and when the DHH was notified of the occurrence;

2. the following information on samples taken from the distribution system:

a. the number of samples where the disinfectant residual is measured; and

b. the number of measurements where the disinfectant residual is less than 0.5 mg/I free chlorine or
0.5 mg/l chloramine residual (measured as total chlorine).

D. -F2a....
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:2526 (December 2002), amended LR 35:1244 (July 2009), LR 41:

Subchapter F. Public Notification

§ 1139. Consumer Notification

A. Treatment Technique/Performance Standard Violations. The supplier shall notify persons served by the
system whenever there is a failure to comply with the treatment technique requirements specified in 88
1113 or 1141, or a failure to comply with the performance standards specified in 8§ 1115, 1117, 1119.A
or 1119.C of this Chapter. The notification shall be given in a manner approved by the DHH, and shall
include the following mandatory language.

Al -E. ..
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and R.S. 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
28:2527 (December 2002), amended LR 35:485 (March 2009), LR 35:1246 (July 2009), LR 41.:

Chapter 15. Approved Chemical Laboratories/Drinking Water
Subchapter A. Definitions and General Requirements

8§ 1503. General Requirements

A -C....

D. - D.1. Repealed.
AUTHORITY NOTE: Promulgated in accordance with R.S. 40:4(A)(8)(13) and 40:5(2)(3)(5)(6)(17)(20).
HISTORICAL NOTE: Promulgated by the Department of Health and Hospitals, Office of Public Health, LR
30:1199 (June 2004), amended LR 41:

Interested persons may submit written comments to Jake Causey, Chief Engineer, Engineering Services Section,
Office of Public Health, P.O. Box 4489, Baton Rouge, LA 70821-4489. He is responsible for responding to
inquiries regarding this Emergency Rule.

Kathy H. Kliebert
Secretary
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and
Jimmy Guidry, M.D.

State Health Officer
1503 # 004

LOUISIANA REGISTER
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Minn. R. 4720.3965
THIS DOCUMENT REFLECTS CHANGES RECEIVED THROUGH FEBRUARY 4, 2015

Minnesota Rules Administrative Code > CHAPTER 4720 PUBLIC WATER SUPPLIES

4720.3965 DISINFECTION.

Subpart 1.CHLORINE. Chlorine must be the principal agent used to disinfect the water supply. Other agents may
be approved by the commissioner on a case-by-case basis provided reliable feeding equipment is available and
testing procedures for a residual are recognized in the 16th edition of Standard Methods for the Examination of
Water and Wastewater (1985). This edition is incorporated by reference, is not subject to frequent change, and is
available through the Minitex interlibrary loan system.

Subp.
2. EQUIPMENT. A gas chlorinator or a positive displacement hypochlorite feeder must be provided by
the supplier.
Subp.

3. CAPACITY. The chlorinator capacity must provide that a free chlorine residual of at least two mg/1
is attained in the water after a contact time of at least 30 minutes when maximum flow rates coincide
with anticipated maximum chlorine demands. The equipment must be designed to operate accurately
over the desired feed range.

Subp.

4. STANDBY EQUIPMENT. Where chlorination is needed to protect the water supply, standby
equipment of sufficient capacity must be available to replace the largest unit during shutdowns.

Subp.

5. AUTOMATIC PROPORTIONING. Automatic proportioning chlorinators are required where the
rate of flow is not reasonably constant or where the rate of flow of the water is not manually
controlled.

Subp.

6. CONTACT TIME AND POINT OF APPLICATION. To determine the contact time of the
chlorine in water, ammonia, taste-producing substances, temperature, bacterial quality,
trihalomethane formation potential and other pertinent factors must be considered. All basins used
for disinfection must be designed to minimize short circuiting.

A. At plants treating surface water, provisions must be made for applying chlorine to the raw water,
settled water, filtered water, and water entering the distribution system. The contact time
required in item B must be provided after filtration.

B. Surface water supplies using free residual chlorination must provide a minimum contact time of
two hours. When combined residual chlorination is used for surface water supplies, a minimum
of three hours contact time must be provided.

Subp.

7. RESIDUAL TESTING EQUIPMENT. Residual testing equipment must measure residuals to the
nearest 0.1 mg/1 in the range below 0.5 mg/1 and to the nearest 0.2 mg/1 between 0.5 mg/1 to 2.0
mg/1.
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Subp.

8. CHLORINATOR PIPING. The water supply piping must be designed to prevent contamination of
the treated water supply by water sources of impure or unknown quality.

Subp.
9. HOUSING. Chlorine gas feed and storage must be:

A. separated from other operating areas by gas-tight enclosures to prevent injury to personnel and
damage to equipment;

B. provided with an inspection window installed in an interior wall or exterior door to permit
viewing of the interior of the room and the equipment;

C. provided with doors having emergency or panic hardware and opening outward to the building
exterior;

D. heated to prevent freezing and insure proper operation of the equipment;

E. provided with restraints to prevent movement of the chlorine cylinders; and

n

designed so the ejector for mixing chlorine gas and water is located in the chlorine room where
chlorine gas under pressure is used.

Subp.

10. VENTILATION OF CHLORINE ROOMS. One complete air change a minute must be provided
when the chlorine room is occupied. In addition:

A. the exhaust fan suction must be near the floor with the point of discharge located to avoid
contamination of air inlets to other rooms and structures or blockage by snow or other
obstructions;

B. air inlets must be located near the ceiling and controlled to prevent adverse temperature
variation;

C. the exhaust fan switch must be located at the entrance to the chlorine room with a signal light
indicating fan operation when the fan is controlled from more than one point; and

D. vents from feeder and storage units must discharge to the outside atmosphere, above grade as
indicated in item A.
Subp.

11. AMMONIATION. Housing and ventilation for ammoniation must be provided as specified in
subparts 9 and 10. Ammonia storage and feed facilities must be separate from chlorine facilities
because of the combustion hazard. A plastic bottle of hydrochloric acid must be available and used
for leak detection.

Statutory Authority

Statutory Authority:MS § 144.383
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History

History:
15 SR 1842

MINNESOTA ADMINISTRATIVE CODE

Minn. R. 4720.0450
THIS DOCUMENT REFLECTS CHANGES RECEIVED THROUGH FEBRUARY 4, 2015

Minnesota Rules Administrative Code > CHAPTER 4720 PUBLIC WATER SUPPLIES

4720.0450 DEFINITIONS; SECTION 1412 OF THE NATIONAL PRIMARY
DRINKING WATER REGULATIONS.

Subpart 1.[Renumbered subp. 1b]
Subp.

la. CAPACITY DEFINED. In section 141.2 of the National Primary Drinking Water Regulations, the
following definition is added:"Capacity" means the overall capability of a public water system to
reliably produce and deliver water meeting all national primary drinking water regulations in effect,
or likely to be in effect, on the date of commencement of operation. Capacity encompasses the
technical, managerial, and financial capabilities that enable the water system to plan for, achieve,
and maintain compliance with drinking water standards found in Code of Federal Regulations, title
40, section 141.

Subp.

1b. CENTRAL WATER TREATMENT DEFINED. In section 141.2 of the National Primary Drinking
Water Regulations, the following definition is added:"Central water treatment" means providing
treatment at a common location or facility and subsequently delivering it to the consumer of the
public water supply.

Subp.

2. COMMISSIONER OF HEALTH DEFINED. In section 141.2 of the National Primary Drinking
Water Regulations, the following definition is added:"Commissioner of health” means the authority
established by Minnesota Statutes, sections 144.381 to 144.387, for enforcement in the state of the
National Primary Drinking Water Regulations and parts 4720.0200 to 4720.3970. For purposes of
enforcing the National Primary Drinking Water Regulations, title 40, part 141, the term “state"
contained in those regulations means the commissioner of health.

Subp.

3. COMPOSITE DEFINED. In section 141.2 of the National Primary Drinking Water Regulations,
the following definition is added:"Composite™ means a sampling technique in which two or more
samples are combined before an analysis is performed.

Subp.

4. DISTRIBUTION SYSTEM DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Distribution system" means a network of pipes,
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valves, storage reservoirs, and pumping stations that delivers water to homes, businesses, and
industries for drinking and other uses.

Subp.

5. ENTRY POINT SAMPLES DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Entry point samples" means water samples collected
at a location after any application of treatment but before the water is delivered to any consumer.






Minn. R. 4720.0450

Subp.

6. ENVIRONMENTAL PROTECTION AGENCY METHODS DEFINED. In section 141.2 of the
National Primary Drinking Water Regulations, the following definition is added:"Environmental
Protection Agency methods" means methods contained in Methods for the Determination of Organic
Compounds in Finished Drinking Water and Raw Source Water, September 1986. These methods
are issued by the Environmental Monitoring and Support Laboratory (EMSL) of the United States
Environmental Protection Agency, Cincinnati, Ohio 45268. These methods are incorporated by
reference and are not subject to frequent change. The methods are available through the Minitex
interlibrary loan system.

Subp.

7. FEDERAL ACT DEFINED. In section 141.2 of the National Primary Drinking Water Regulations,
the following definition is added:"Federal act" means the Safe Drinking Water Act of 1974, Public
Law 93-523, title 42, United States Code, section 300f to 300j-11.

Subp.

8. FEDERAL REGULATIONS DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Federal regulations" means regulations dealing with
public water supplies and drinking water quality, adopted by the Administrator of the United States
Environmental Protection Agency pursuant to the federal act.

Subp.

8a. FINANCIAL CAPACITY DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Financial capacity” means a public water system's
ability to acquire and manage sufficient financial resources to allow the system to achieve and
maintain compliance with drinking water standards found in Code of Federal Regulations, title 40,
section 141.

Subp.

9. GROUNDWATER DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Groundwater" means the water in the zone of
saturation in which all of the pore spaces of the subsurface material are filled with water. The water
that supplies a well is groundwater.

Subp.

9a. MANAGERIAL CAPACITY DEFINED. In section 141.2 of the National Primary Drinking
Water Regulations, the following definition is added:"Managerial capacity” means a public water
system's institutional and administrative capabilities to allow the system to achieve and maintain
compliance with drinking water standards found in Code of Federal Regulations, title 40, section
141.

Subp.

9b. NEW WATER SYSTEM DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:For purposes of capacity development, "new water
system” means a community water system (CWS) or nontransient noncommunity water system
(NTNCWS) in which either there was no previously existing physical water system or the existing
water system has undergone an infrastructure expansion that causes the system to satisfy the criteria
for a CWS or NTNCWS as defined in Code of Federal Regulations, title 40, section 141.
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Subp.

9c. TECHNICAL CAPACITY DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Technical capacity" means a public water system's
physical and operational capabilities to allow the system to achieve and maintain compliance with
drinking water standards found in Code of Federal Regulations, title 40, section 141.

Subp.

10. TURBIDITY UNIT DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Turbidity unit" means an amount of turbidity
equivalent to that in a solution composed of 0.000125 percent hydrazine sulfate and 0.00125 percent
hexamethylenetetramine in distilled and filtered (100 ? pore size membrane) water, as measured by
a nephelometric turbidimeter.

Subp.

11. YEAR-ROUND RESIDENT DEFINED. In section 141.2 of the National Primary Drinking Water
Regulations, the following definition is added:"Year-round resident” means a person who resides in
the area served by the public water supply for more than six months of the year.

Statutory Authority

Statutory Authority:MS § 144.383

History

History:
15 SR 1842; 18 SR 1960; 24 SR 301

MINNESOTA ADMINISTRATIVE CODE
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10 CSR 60-4.055

This document reflects all regulations in effect as of April 30, 2015

Missouri Code of State Requlations > TITLE 10- DEPARTMENT OF NATURAL RESOURCES >
DIVISION 60- SAFE DRINKING WATER COMMISSION > CHAPTER 4- CONTAMINANT LEVELS AND
MONITORING

60-4.055 Disinfection Requirements

(1) The requirements of this rule apply to primary community and noncommunity public water systems that the
department has required to disinfect and to secondary systems with a source of water from a primary water
system that the department has required to disinfect, even if the water is obtained through another secondary
system.

(A) Water systems using water obtained in whole or in part from a source determined by the department to be
surface or ground water under the direct influence of surface water must install or construct facilities to
provide conventional filtration treatment as a required treatment technique within eighteen (18) months
of the determination.

(B) Any water system that the department determines to be a groundwater system under the direct influence
of surface water may appeal the decision by notifying the department in writing. The appeal must be
accompanied by a report prepared by an engineer that confirms that the water system's ground-water
source is not directly influenced by surface water. The report must be supported by analytical data
prepared by a laboratory that is acceptable to the department. Source sampling must be accomplished
during the period the source is most susceptible to surface water influence. The department's approval of
the report will result in the water system's source being redefined as groundwater not under the direct
influence of surface water.

(C) If at any time in the department's opinion, the quality of a water source appears to have changed to be
under the direct influence of surface water, the water system must submit, at the department's written
request, an engineer-prepared report that describes the current condition of the water source. If a report is
not submitted, the source will be reclassified as groundwater supply under the direct influence of surface
water.

(D) The department reserves the authority to make the final determination of whether or not a source is
defined as groundwater under the direct influence of surface water.

(E) Primary systems which use water obtained from groundwater not under the direct influence of surface
water and which the department requires to disinfect and secondary public water systems do not have to
meet the requirements of section (2) of this rule but may be required to provide disinfection detention as
deemed necessary by the department. These systems also do not have to submit reports to the department
as required by 10 CSR 60-7.010(5) but must maintain the information on file at the system treatment
plant or office.

(2) Contact Time and Removal Credit.

(A) Any water system providing required treatment, and existing water systems practicing conventional
filtration treatment on February 6, 1992, will be credited with 99.68 percent (2.5 log) Giardia lamblia
cyst removal and 99.0 percent (2.0 log) virus removal, excluding the disinfection process, provided that
they meet the turbidity maximum contaminant levels in 10 CSR 60-4.050. A system may request
additional credit for treatment process removal or inactivation of Giardia lamblia cysts and viruses by
submitting a report prepared by an engineer to the department including studies of
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Giardia cyst and virus removal or inactivation. The department reserves the authority to make the final
determination of removal credit.

(B) The residual disinfectant concentration (C) disinfectant contact time (T) values in the Missouri Guidance
Manual for Surface Water System Treatment Requirements, 1992, must be used for determining the
percentage of Giardia lamblia cyst and virus removal or inactivation by disinfection.

(C) The percentage of removal and inactivation of Giardia lamblia cysts and viruses will be determined as the
sum of the percent removals and inactivations of the individual treatment and disinfection processes. The
percent removal and inactivation of Giardia lamblia cysts must be at least 99.9 percent (3.0 log) and of
viruses must be 99.99 percent (4.0 log).

(D) Disinfectant contact time must be determined for each system by evaluations performed as specified in
the Missouri Guidance Manual For Surface Water System Treatment Requirements, 1992, which is
incorporated by reference. Results of the evaluations, including the determined disinfectant contact times,
must be submitted to the department for review. The evaluation must be submitted within one (1) year of
the date that the system is covered by the requirements of this rule, except that new water treatment
facilities will not be issued a Final Approval of Construction under 10 CSR 60-3.010 until disinfection
contact times are determined and submitted to the department.

(3) For any water system adding a disinfectant, only free available chlorine or chloramines will be accepted as the

(4)

disinfectant entering the distribution system. The residual disinfectant concentration in the water entering the
distribution system cannot be less than 0.5 milligrams per liter (mg/l) free available chlorine or 1.0 mg/I
chloramines for more than four (4) hours.

(A) Systems using chloramines as the disinfectant residual entering the distribution system must add and mix
the chlorine prior to the addition of ammonia.

(B) At the department's discretion, any system may be required to provide breakpoint chlorination or to
provide operational test data and other information that the department may require to demonstrate that
the system daily meets all of the requirements of section (2) of this rule and all of the other requirements
of this section.

(C) At least one (1) application point for chlorine or chloramines must be prior to filtration with a residual
maintained through the filters.

(D) If at any time the disinfectant residual entering the distribution system falls below the levels established in
this section, the system must notify the department as soon as possible but no later than by the end of the
next business day. The system must notify the department by the end of the next business day whether or
not the disinfectant residual was restored to the levels established in this section within four (4) hours.
The department may require public notice for continuing or persistent violations of this requirements.

(E) A residual disinfectant concentration in the water entering the distribution system of less than 0.2 mg/l for
at least four (4) hours is a treatment technique violation which requires public notice pursuant to 10 CSR
60-8.010.

(F) The frequency of sampling shall be as set forth in 10 CSR 60-4.080(3).

The residual disinfectant concentration in the distribution system measured as total chlorine or combined
chlorine cannot be less than 0.2 mg/l in more than five percent (5%) of the samples each month for any two
(2) consecutive months that the system supplies water to the public.

(A) Heterotrophic plate count may be used in lieu of or as a supplement to residual disinfectant concentration
analysis.
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(B) Water in the distribution system with a heterotrophic bacteria concentration less than or equal to five
hundred (500) colonies per milliliter is deemed to have 0.2 mg/l residual disinfectant concentration for
the purpose of determining compliance with this rule.

(C) Water in the distribution system with a heterotrophic bacteria concentration of greater than five hundred
(> 500) colonies per milliliter is deemed to have less than 0.2 mg/I residual disinfectant concentration for
the purpose of compliance with this rule.

(D) Failure to maintain the minimum residual disinfectant concentration required in this rule is a violation of
a treatment technique which requires public notification as specified in 10 CSR 60-8.010.

(E) The residual disinfectant concentration must be measured at least at the same points in the distribution
system and at the same time as total coliforms are sampled as specified in 10 CSR 60-4.020. Failure to
comply with this subsection is a monitoring violation which requires public notification as specified in 10
CSR 60-8.010.

(5) Maximum Residual Disinfectant Levels.

(A) Maximum residual disinfectant levels (MRDL) are--

Disinfectant Residual MRDL (mg/l)
Chlorine 4.0 (as CI[2])
Chloramines 4.0 (as CI[2])
Chlorine dioxide 0.8 (as CIO[2])

(B) Control of Disinfectant Residuals. For chlorine and chloramines, a public water system is in compliance with the MRDL when
the running annual average of monthly averages of samples taken in the distribution system, computed quarterly, is less than or
equal to the MRDL. For chlorine dioxide, a public water system (PWS) is in compliance with the MRDL when daily samples are
taken at the entrance to the distribution system and no two (2) consecutive daily samples exceed the MRDL. MRDLs are
enforceable in the same manner as maximum contaminant levels. Notwithstanding the MRDLs, systems may increase residual
disinfectant levels in the distribution system of chlorine or chloramines (but not chlorine dioxide) 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.

(C) Compliance Dates.
1. Community water systems and non-transient noncommunity water systems.

A. Systems serving ten thousand (10,000) or more persons and using surface water or groundwater under the direct
influence of surface water must comply with the MRDLs beginning January 1, 2002.

B. Systems serving fewer than ten thousand (10,000) persons and using surface water or groundwater under the direct
influence of surface water and systems using only groundwater not under the direct influence of surface water must
comply with the MRDLs beginning January 1, 2004.

2. Transient noncommunity water systems.

A. Systems serving ten thousand (10,000) or more persons and using surface water or groundwater under the direct
influence of surface water and using chlorine dioxide as a disinfectant or oxidant must comply with the chlorine
dioxide MRDL beginning January 1, 2002.

B. Systems serving less than ten thousand (10,000) persons, using surface water or groundwater under the direct
influence of surface water and using chlorine dioxide as a disinfectant or oxidant, and systems using only
groundwater not under the direct influence of surface water and using chlorine dioxide as a disinfectant or oxidant,
must comply with the chlorine dioxide MRDL beginning January 1, 2004.

(6) Enhanced Disinfection Requirements. Enhanced disinfection requirements and compliance dates vary depending on system size.
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(A) Compliance Dates. In addition to the requirements in sections (1)-(4) of this rule, surface water and groundwater under the direct
influence of surface water systems serving at least ten thousand (10,000) people also must comply with the requirements in this
section beginning January 1, 2002 unless otherwise specified. Those systems serving less than ten thousand (10,000) people
must comply with the requirements in this section beginning January 14, 2005 unless otherwise specified.

(B) General Requirements.

1.

2.

This section (6) establishes or extends treatment technique requirements in lieu of maximum contaminant levels for the
following contaminants: Giardia lamblia, viruses, heterotrophic plate count bacteria, Legionella, Cryptosporidium, and
turbidity. Each surface water and groundwater under the direct influence of surface water system, including those serving
less than ten thousand (10,000) people beginning January 14, 2005, must provide treatment of its source water that
complies with these treatment technique requirements and are in addition to those identified in sections (1)-(4) of this rule.
The treatment technique requirements consist of installing and properly operating water treatment processes which reliably
achieve:

A. At least ninety-nine percent (99%) (2-log) removal of Cryptosporidium between a point where the raw water is not
subject to recontamination by surface water runoff and a point downstream before or at the first customer; and

B. Compliance with the profiling and benchmark requirements under the provisions of subsection (6)(C) of this rule.

A public water system subject to the requirements of this section (6) is in compliance with the requirements of paragraph
(6)(B)1. of this rule if it meets the applicable filtration requirements in 10 CSR 60-4.050 and the disinfection requirements
in sections (2)-(4) and subsection (6)(C) of this rule.

(C) Disinfection Profiling and Benchmarking.

1.

Disinfection profile. A disinfection profile is a summary of Giardia lamblia inactivation through the treatment plant
measured through the course of a year. A public water system subject to the requirements of this section (6) must
determine its total trihalomethanes (TTHM) annual average and its HAA5 annual average. The annual average is the
arithmetic average of the quarterly averages of four (4) consecutive quarters of monitoring. Surface water systems serving
fewer than ten thousand (10,000) people must determine the arithmetic average based on samples collected after January
1, 1998. If the annual average exceeds the levels in subparagraph (6)(C)1.D. then the requirements in paragraph (6)(C)2.
apply.

A. The TTHM annual average must be the annual average during the same period as is used for the HAA5 annual
average.

() Those systems that use "grandfathered" HAAS occurrence data that meet the provisions of part (5)(C)1.B.(I) of
this rule must use TTHM data collected at the same time under the provisions of 10 CSR 60-4.090.

(1) Those systems that use HAAS5 occurrence data that meet the provisions of subpart (6)(C)1.B.(I1)(a) of this rule
must use TTHM data collected at the same time under the provisions of 10 CSR 60-4.090.

B. The HAAS annual average must be the annual average during the same period as is used for the TTHM annual
average.

(1) Those systems that have collected four (4) quarters of HAA5 occurrence data that meets the routine monitoring
sample number and location requirements for TTHM in 10 CSR 60-4.090 and handling and analytical method
requirements of 40 CFR 141.142 may use those data to determine whether the requirements of this section

apply.

(1) Those systems that did not collect four (4) quarters of HAAS occurrence data that meets the provisions of part
(6)(C)1.B.(I) of this rule by March 31, 2000 must either:

(@) Conduct monitoring for HAA5 that meets the routine monitoring sample number and location
requirements for TTHM in 10 CSR 60-4.090(2) and handling and analytical method requirements of 40
CFR 141.142(b)(1) to determine the HAA5 annual average and whether the requirements of paragraph
(6)(C)2. of this rule apply; or

(b) Comply with all other provisions of this section as if the HAA5 monitoring had been conducted and the
results required compliance with paragraph (6)(C)2. of this rule.
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10 CSR 60-4.055

C. The system must submit data to the department on the schedule required by the department.

D. Any system having either a TTHM annual average greater than or equal to 0.064 mg/l or an HAA5 annual average
greater than or equal to 0.048 mg/l during the period identified in subparagraphs (6)(C)1.A. and B. of this rule must
comply with paragraph (6)(C)2. of this rule.

2. Disinfection profiling requirements and compliance dates vary depending on system size. Surface water systems serving a
population of less than ten thousand (10,000) must monitor profiling data according to subparagraph (6)(C)2.D. beginning
July 1, 2003. Surface water and groundwater under the direct influence of surface water (GWUDISW) systems serving a
population of less than five hundred (500) must monitor profiling data according to subparagraph (6)(C)2.D. beginning
January 1, 2004.

A. Any system that meets the criteria in subparagraph (6)(C)1.D. of this rule must develop a disinfection profile of its
disinfection practice for a period of up to three (3) years.

B. The system must monitor daily for a period of twelve (12) consecutive calendar months to determine the total logs of
inactivation for each day of operation, based on the CT[99.9] values in Tables 1 through 8 of the Missouri "Guidance
Manual for Surface Water System Treatment Requirements,” as appropriate, through the entire treatment plant. This
system must begin this monitoring when requested by the department. As a minimum, the system with a single point
of disinfectant application prior to entrance to the distribution system must conduct the monitoring set forth in this
subparagraph (6)(C)2.B. A system with more than one (1) point of disinfectant application must conduct this
monitoring for each disinfection segment. The system must monitor the parameters necessary to determine the total
inactivation ratio, using analytical methods in 10 CSR 60-5.010, as follows:

(1)  The temperature of the disinfected water must be measured once per day at each residual disinfectant
concentration sampling point during peak hourly flow;

(I1) If the system uses chlorine, the pH of the disinfected water must be measured once per day at each chlorine
residual disinfectant concentration sampling point during peak hourly flow;

(111) The disinfectant contact time(s) must be determined for each day during peak hourly flow; and

(IV) The residual disinfectant concentration(s) of the water before or at the first customer and prior to each
additional point of disinfection must be measured each day during peak hourly flow.

C. In lieu of the monitoring conducted under the provisions of subparagraph (6)(C)2.B. of this rule to develop the
disinfection profile the system may elect to meet the requirements of part (6)(C)2.C.(1) of this rule. In addition to the
monitoring conducted under the provisions of subparagraph (6)(C)2.B. of this rule to develop the disinfection
profile, the system may elect to meet the requirements of part (6)(C)2.C.(I1) of this rule.

(1) A PWS that has three (3) years of existing operational data may submit those data, a profile generated using
those data, and a request that the department approve use of those data in lieu of monitoring under the
provisions of paragraph (6)(C)2. of this rule. The department must determine whether these operational data
are substantially equivalent to data collected under the provisions of subparagraph (6)(C)2.B. of this rule.
These data must also be representative of Giardia lamblia inactivation through the entire treatment plant and
not just of certain treatment segments. Until the department approves this request, the system is required to
conduct monitoring under the provisions of subparagraph (6)(C)2.B. of this rule.

(1) In addition to the disinfection profile generated under subparagraph (6)(C)2.B. of this rule, a PWS that has
existing operational data may use those data to develop a disinfection profile for additional years. Such
systems may use these additional yearly disinfection profiles to develop a benchmark under the provisions of
paragraph (6)(C)3. of this rule. The department will determine whether these operational data are substantially
equivalent to data collected under the provisions of subparagraph (6)(C)2.B. of this rule. These data must also
be representative of inactivation through the entire treatment plant and not just of certain treatment segments.

D. The system must monitor once per week on the same calendar day, for a period of twelve (12) consecutive calendar
months, to determine the total logs of inactivation for each week of operation, based on the CT[99.9] values in
Tables 1 through 8 of the Missouri "Guidance Manual for Surface Water System Treatment Requirements,” as
appropriate, through the entire treatment plant. As a minimum, the system with a single point
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of disinfectant application prior to entrance to the distribution system must conduct the monitoring set forth in this
subparagraph. A system with more than one (1) point of disinfectant application must conduct this monitoring for
each disinfection segment. The system must monitor the parameters necessary to determine the total inactivation
ratio, using analytical methods in 10 CSR 60-5.010, as follows:

(1) The temperature of the disinfected water must be measured at each residual disinfectant concentration sampling
point during peak hourly flow;

(11) If the system uses chlorine, the pH of the disinfected water must be measured at each chlorine residual
disinfectant concentration sampling point during peak hourly flow;

(111) The disinfectant contact time(s) must be determined during peak hourly flow; and

(IV) The residual disinfectant concentration(s) of the water before or at the first customer and prior to each
additional point of disinfection must be measured during peak hourly flow.

E. The system must calculate the total inactivation ratio as follows:

(1) The system may determine the total inactivation ratio for the disinfection segment based on either of the
following methods:

(a) Determine one (1) inactivation ratio (CTcalc/CT[99.9]) before or at the first customer during peak hourly
flow; or

(b) Determine successive (CTcalc/CT[99.9]) values, representing sequential inactivation ratios, between the
point of disinfectant application and a point before or at the first customer during peak hourly flow.
Under this alternative, the system must calculate the total inactivation ratio by determining
(CTcalc/CT[99.9]) for each sequence and then adding the (CTcalc/CT[99.9]) values together to
determine ([SIGMA] (CTcalc/CT[99.9]); and

(I1)  The system must determine the total logs of inactivation by multiplying the value calculated in part
(6)(C)2.D.(1) of this rule by three (3.0).

F. A system that uses either chloramines or ozone for primary disinfection must also calculate the logs of inactivation

G.

for viruses using a method identified in EPA's "Alternative Disinfectants and Oxidants Guidance Manual."

The system must retain disinfection profile data in graphic form, as a spread-sheet, or in some other format
acceptable to the department for review as part of sanitary surveys conducted by the department.

3. Disinfection benchmarking.

A. Any system required to develop a disinfection profile under the provisions of paragraphs (6)(C)1. and 2. of this rule

B.

and that decides to make a significant change to its disinfection practice must consult with the department in writing
prior to making such change. Significant changes to disinfection practice are:

(1) Changes to the point of disinfection;

(I1) Changes to the disinfectant(s) used in the treatment plant;
(111) Changes to the disinfection process; and

(1V) Any other modification identified by the department.

Any system that is modifying its disinfection practice must calculate its disinfection benchmark using one of the
following procedures:

(1) For each year of profiling data collected and calculated under paragraph (6)(C)2. of this rule, the system must
determine the lowest average monthly Giardia lamblia inactivation in each year of profiling data. The system
must determine the average Giardia lamblia inactivation for each calendar month for each year of profiling
data by dividing the sum of Giardia lamblia inactivation by the number of values calculated for that month; or

(1) The disinfection benchmark is the lowest monthly average value (for systems with one (1) year of profiling
data) or average of lowest monthly average values (for systems with more than one (1) year of profiling data)
of the monthly logs of Giardia lamblia inactivation in each year of profiling data.
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C. A system that uses either chloramines or ozone for primary disinfection must also calculate the disinfection benchmark
for viruses using a method approved by the department.

D. The system must submit the following information to the department as part of its consultation process:
(1) A description of the proposed change;

(1) The disinfection profile for Giardia lamblia (and, if necessary, viruses) under paragraph (6)(C)2. of this rule and
benchmark as required by subparagraph (6)(C)3.B. of this rule; and

(1) An analysis of how the proposed change will affect the current levels of disinfection.

D. Filtration Sampling Requirements. A public water system subject to the requirements of this section (6) that provides
conventional filtration treatment must conduct continuous monitoring of turbidity for each individual filter as
indicated in 10 CSR 60-4.050(3)(E).

Statutory Authority

AUTHORITY:

section 640.100, RSMo Supp. 2002.*
*Qriginal authority: 640.100, RSMo 1939, amended 1978, 1981, 1982, 1988, 1989, 1992, 1993, 1995, 1996, 1998,
1999, 2002.

History

Original rule filed July 12, 1991, effective Feb. 6, 1992. Amended: Filed Feb. 1, 1996, effective Oct. 30, 1996.
Amended: Filed Dec. 15, 1999, effective Sept. 1, 2000. Amended: Filed March 17, 2003, effective Nov. 30, 2003.

Annotations

Notes

PUBLISHER'S NOTE:

The secretary of state has determined that the publication of the entire text of the material which is incorporated by
reference as a portion of this rule would be unduly cumbersome or expensive. Therefore, the material which is so
incorporated is on file with the agency who filed this rule, and with the Office of the Secretary of State. Any
interested person may view this material at either agency's headquarters or the same will be made available at the
Office of the Secretary of State at a cost not to exceed actual cost of copy reproduction. The entire text of the rule is
printed here. This note refers only to the incorporated by reference material.

Commentary

PURPOSE:

This rule establishes, minimum disinfectant levels and treatment requirements to assure the inactivation and removal
of pathogenic organisms.

MISSOURI CODE OF STATE REGULATIONS
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Nebraska Admin. Code Title 179, Ch. 13

Nebraska Admin. Code Title 179, Ch. 13
This document reflects changes received through August 31, 2014

Nebraska State Rules & Requlations > TITLE 179. PUBLIC WATER SYSTEMS (DEPARTMENT OF
HEALTH AND HUMAN SERVICES)

CHAPTER 13. SURFACE WATER TREATMENT

13-001 _SCOPE AND AUTHORITY: These regulations establish treatment technique requirements in lieu of
maximum contaminant levels for the following contaminants: Giardia lamblia, viruses, heterotrophic plate
count bacteria, Legionella, and turbidity. The authority is found in Neb. Rev. Stat. §8 71-5301 to 71-5313.

13-005 DISINFECTION: A public water system that uses a ground water source under the direct influence
of surface water and does not provide filtration treatment must provide disinfection treatment specified in
179 NAC 13-005.01 beginning 18 months after the Director determines that the ground water source is
under the direct influence of surface water. If filtration is required in accordance with 179 NAC 13-006,
the system must comply with any interim disinfection requirements the Director deems necessary before
filtration is installed. A system that uses a surface water source and provides filtration treatment must
provide the disinfection treatment specified in 179 NAC 13-005.02 beginning June 29, 1993, or
beginning when filtration is installed, whichever is later. A system that uses a ground water source under
the direct influence of surface water and provides filtration treatment must provide disinfection treatment
as specified in 179 NAC 13-005.02 by June 29, 1993, or beginning when filtration is installed, whichever
is later. Failure to meet any requirement of 179 NAC 13-005 is a treatment technique violation.

13-005.01 Disinfection Requirements for Public Water Systems That Do Not Provide Filtration: Each
public water system that uses a ground water source under the direct influence of surface water and does not
provide filtration treatment must provide disinfection treatment as follows:

13-005.01A The disinfection treatment must be sufficient to ensure at least 99.9% (3-log) inactivation of
Giardia lamblia cysts and 99.99% (4-log) inactivation of viruses, every day the system serves water
to the public, except any one day each month. Each day a system serves water to the public, the
public water system must calculate the CT value(s) from the system's treatment parameters, using
the procedure specified in 179 NAC 13-007.02D and determine whether this value(s) is sufficient to
achieve the specified inactivation rates for Giardia lamblia cysts and viruses. If a system uses a
disinfectant other than chlorine, the system owner may demonstrate to the Director that CT[(99.9)]
values other than those specified in Tables 13.7 and 13.8 in 179 NAC 13-007.02C or other
operational parameters are adequate to demonstrate that the system is achieving minimum
inactivation rates required by 179 NAC 13-005.

13-005.01B The disinfection system must have either redundant components, including an auxiliary
power supply with automatic start-up and alarm to ensure that disinfectant application is maintained
continuously while water is being delivered to the distribution system, or automatic shut-off of
delivery of water to the distribution system whenever there is less than 0.2 milligrams (mg) per liter
of residual disinfectant concentration in the water. If the Director determines that automatic shut-off
would cause unreasonable risk to health or interference with fire protection, the system must have
the above redundant components.

13-005.01C The residual disinfectant concentration in the water entering the distribution system,
measured as specified in 179 NAC 13-007.01B and 13-007.02E cannot be less than 0.2 mg per liter
for more than four hours.

13-005.01D Residual Disinfectant Concentration
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Nebraska Admin. Code Title 179, Ch. 13

13-005.01D1 The residual disinfectant concentration in the distribution system, measured as total
chlorine, combined chlorine, or chlorine dioxide as specified in 179 NAC 13-007.01B and 13-
007.02F must be detectable, as defined in Attachment 1 which is hereby incorporated by reference,
in at least 95% of the samples each month for any two consecutive months that the
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system serves water to the public. Thus, the value "V" in the following formula cannot exceed 5% in
one month for any two consecutive months.

V = (ctd+e)/(atb) x 100
Where:
a = number of instances where residual disinfectant concentration is measured:;

b = number of instances where the residual disinfectant concentration is not measured, but heterotrophic
bacteria plate count (HPC) is measured;

¢ = number of instances where the residual disinfectant concentration is measured but not detected and
no HPC is measured;

d = number of instances where the residual disinfectant concentration is measured but not detected and
where the HPC is greater than 500 ml;

e = number of instances where the residual disinfectant concentration is not measured and HPC is greater
than 500 per ml; and

V = percent of samples with undetectable residual disinfectant concentration.

13-005.01D2 If the Director determines, based on site-specific considerations, that a system does not
have the means for having a sample transported and analyzed for heterotrophic plate count (HPC) by
the Department Laboratory or an approved laboratory under the requisite time and temperature
conditions required of the laboratory and that the system is providing adequate disinfection in the
distribution system, the requirements of 179 NAC 13-005.01D1 do not apply to that system.

13-005.02 _Disinfection Requirements for Public Water Systems Which Provide Filtration: Each
public water system that provides filtration treatment must provide disinfection treatment as follows:

13-005.02A The disinfection treatment must be sufficient to ensure that the total treatment processes
of that system achieve at least 99.9% (3-log) inactivation and/or removal of Giardia lamblia
cysts and at least 99.99% (4-log) inactivation and/or removal of viruses, as determined by the
Director.

13-005.02B The residual disinfectant concentration in the water entering the distribution system,
measured as specified in 179 NAC 13-007.01B and 13-007.03B cannot be less than 0.2 mg per
liter for more than four hours.

13-005.02C The residual disinfectant concentration in the distribution system, measured as total
chlorine, combined chlorine, or chlorine dioxide, as specified in 179 NAC 13-007.01B and 13-
007.03B must be detectable, as defined in Attachment 1 in at least 95% of the samples each
month, for any two consecutive months that the system serves water to the public. Thus, the
value "V" in the following formula cannot exceed 5% in one month, for any two consecutive
months.

V = (c+d+e)/(a+b) x 100
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Where;
a = number of instances where the residual disinfectant concentration is measured:;

b = number of instances where the residual disinfectant concentration is not measured but
heterotrophic bacteria plate count (HPC) is measured,

¢ = number of instances where the residual disinfectant concentration is measured but not detected
and no HPC is measured;

d = number of instances where no residual disinfectant concentration is detected and where the HPC
is greater than 500 per ml;

e = number of instances where the residual disinfectant concentration is not measured and HPC is
greater than 500 per ml; and

V = percent of samples with undetectable residual disinfectant concentration.

If the Director determines, based on site-specific considerations, that a system has no means for
having a sample transported and analyzed for HPC by the Department Laboratory or an approved
laboratory under the requisite time and temperature conditions required of the laboratory and that the
system is providing adequate disinfection in the distribution system, the requirements of 179 NAC
13-005.02C do not apply.

179 NAC 13 Attachment 1

Minimum Detectable Residuals

A. The following requirements establish the minimum allowable disinfectant residuals for each type of
system.

1. For systems that are utilizing surface water sources, or sources determined to be groundwater
under the direct influence of surface water, one of the following options must be implemented
to meet the minimum residual requirements.

a. 0.2 ppm residual for free chlorine or 0.5 ppm for total chlorine or

b. 0.1 ppm residual for free chlorine or 0.25 ppm for total chlorine provided the requirements in
Section C items 1-5 of this attachment are met or

c. HPC of <500 cfu/ml.

2. All groundwater systems serving water to the public that contains chlorine or chloramines as a
chemical disinfectant or oxidant on a continuous basis must use one of the following criteria
for minimum residuals.
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a. 0.1 ppm residual for free chlorine or

b. 0.05 ppm for free chlorine if qualifying criteria in section C items 3-5 of this attachment are
met or

¢. HPC of <500 cfu/ml.

B. Ifasystem is required to disinfect under an Administrative Order (AO), the requirements listed in the
AO will supersede any requirements for minimum residuals established in this attachment.

C. In order for a system to maintain the lower minimum residual requirement for free or total chlorine
(referred to in A, items 1.b. and 2.b.), the following criteria must be met:

1. Any public water system using surface water or ground water under the direct influence of
surface water must meet or exceed all CT inactivation requirements in 179 NAC 13., Tables
13.1to 13.8 at all times through the treatment process in order to utilize the lower requirements
of A, item 1.b.

2. Any public water system using surface water, or ground water determined to be under the direct
influence of surface water, must maintain effluent turbidity levels of less than or equal to 0.3
NTU in 95% of all readings, and at no time exceed 1 NTU.

A system may submit a study to the Department showing that turbidity values in excess of the
specified turbidity limits are a direct result of the treatment process and do not represent a threat to
public health. The Department will review the study to determine the nature of the high turbidity
levels and if they pose a threat to public health.

3. The system must demonstrate that the field test method being used can consistently, reliably, and
precisely measure residuals less than or equal to the specified limit being used.

4. The system must document that the manufacturer's recommendations for calibration or
standardization are being done according to manufacturer's specifications and frequency, and
make this information available for review during sanitary surveys.

5. The system must demonstrate that there is no interference with the testing method, or document
that interference has been corrected for. This can be done by any one of the following methods:

a. Demonstration through historical source water data (a minimum of 12 months of data, or at least
four quarterly samples for non-transient non-community systems) that no interference listed
under the manufacturer's instructions is present in the system.

b.  Sampling for applicable interferences once each day that a residual disinfectant compliance
sample(s) is taken to obtain a correction factor to be added to all residual compliance samples
taken that day.

c. Using an EPA approved method that provides a correction for interference as part of the
procedure, and documenting all corrections.

d.  Adjusting all results based on stable historical data and adding the maximum interference
obtained, with the Department's approval.

D. Disinfectant residuals must be at or above the required minimum residual limits in at least 95% of
all distribution residuals taken for the month. If the system fails to meet the 95% requirement for
two consecutive months, or for > 50% of the previous 12 consecutive months, the system will be
deemed to be in violation of prescribed treatment techniques and will be issued a Treatment
Technique violation.

NEBRASKA STATE RULES & REGULATIONS
COPYRIGHT © 2015 MATTHEW BENDER & COMPANY, INC. a member of the LexisNexis Group. All rights reserved.
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NAC 445A.6683
THIS DOCUMENT REFLECTS CHANGES RECEIVED THROUGH SEPTEMBER 14, 2014

Nevada Administrative Requlations > CHAPTER 445A. WATER CONTROLS > PUBLIC WATER
SYSTEMS > Design, Construction, Operation and Maintenance

445A.6683 Disinfection of water: Chlorination. (NRS 445A.860)

If chlorine is used for the disinfection of water:

1. The disinfection must be accomplished with liquefied or gaseous chlorine, calcium hypochlorite or
sodium hypochlorite.

2. The supplier of water shall use chlorinators that:
(a) Feed chlorine into solution by gas or feed hypochlorite by positive displacement or erosion;
(b) Are determined to be compatible with drinking water; and

(c) Are designed in a manner which ensures that a chlorine residual of not less than 0.05 mg/l is
maintained at all times and at all locations in the distribution system.

3. The supplier of water shall provide and maintain a kit of spare parts for all chlorinators which is adequate
for the repair of any parts that are subject to wear and breakage. If the supplier of water does not have the
ability to repair chlorinators in an expeditious manner, he or she must provide a complete backup set of
equipment for chlorination.

4. The application of chlorine must be by automatic control, except that manual control may be used where a
system for chlorination only treats water of reasonably constant flow and quality. If the application of
chlorine is by automatic control:

(a) Flow proportional control must be used where the quality of the water is reasonably constant and the
rate of flow is not reasonably constant; and

(b) Residual flow control must be used under other conditions.
5. The chlorine must be applied:

(a) Continuously at a point in such a manner that, based on the pH, temperature and biological quality of
the water, the presence in the water of any ammonia or substances that produce taste or odor, and
any other pertinent factors, will provide for the maximum period of contact and maximum mixing.
Where necessary, appropriate baffles or methods of blending must be provided.

(b) In a manner that minimizes the formation of chloro-organic compounds that are significant to the
public health.

(c) If groundwater is being treated, by applying the chlorine at the wellhead, an inlet for a storage tank or
a pipeline in a manner that will provide an adequate period of contact to inactivate enteric viruses
and kill bacteria, parasites and other pathogens.

6. The piping for chlorinators must be designed in such a manner as to prevent contamination of the supply
of treated water by water of uncertain or nonpotable quality. Unless otherwise approved by the Division
or the appropriate district board of health, only finished water may be used in a chlorinator.

7. The supplier of water shall:
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(a) Provide equipment for testing chlorine residual which is capable of:

(1) Performing the procedures identified in Standard Methods for the Examination of Water and
Wastewater, as adopted by reference in NAC 445A.6663; and

(2) Measuring chlorine residual to the nearest 0.05 mg/l or 0.05 ppm.

(b) If surface water is chlorinated, provide automatic recorders of chlorine residual.

History

(Added to NAC by Bd. of Health, eff. 2-20-97; A by Environmental Comm'n by R194-08, 10-27-2009)

NEVADA ADMINISTRATIVE CODE
Copyright © 2015 Matthew Bender & Company, Inc. a member of the LexisNexis Group. All rights reserved.
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N.J.A.C. 7:10-11.16

This file includes all Regulations adopted and published through the New Jersey Register, Vol. 47 No. 11, June 1,
2015

New Jersey Administrative Code > TITLE 7. ENVIRONMENTAL PROTECTION > CHAPTER 10.
SAFE DRINKING WATER ACT > SUBCHAPTER 11. STANDARDS FOR THE CONSTRUCTION OF
PUBLIC COMMUNITY WATER SYSTEMS

§ 7:10-11.16 Disinfection of public community water system water supplies

(a) General regulations for disinfection are as follows:

1.  Disinfection of public community water supplies shall be accomplished with chlorine or chlorine
compounds. The Department shall approve use of other disinfecting agents if post-chlorination is used to
provide an adequate chlorine residual in the finished water.

2. Chlorination shall be the last treatment process in a treatment plant with multiple treatment processes.
Prechlorination may be practiced if it is applied in conjunction with post-chlorination.

(b) Disinfection equipment requirements are as follows:

1. Gas chlorinators shall be of the solution feed type and hypochlorite feeders shall be of the positive
displacement type.

2. If chlorine dioxide is used as the disinfectant, sodium chlorite shall be injected into the discharge line of a
solution feed chlorinator, with subsequent formation of the chlorine dioxide in the reaction chamber.

3. If ammonia is added in conjunction with chlorine for chloramine disinfection, the ammonia treatment unit
shall be separate from the chlorine treatment unit so that the ammonia and chlorine gases do not mix.

4.  Superchlorination followed by dechlorination may be used, provided the minimum chlorine contact
periods set forth at (e) below are employed.

(c) Post-chlorination treatment units shall have the capacity to produce free chlorine residuals in accordance with
(e) below, even if the maximum water flow rates coincide with the anticipated maximum chlorine demand.

(d) The chlorination treatment system shall have sufficient capacity to disinfect all water within the treatment
plant if one treatment unit is out of service.

(e) Regulations for chlorine contact period and chlorine residual are as follows:

1. To afford adequate protection for both surface water and ground water, chlorination treatment systems
shall be designed to ensure the following minimum chlorine contact periods before the water enters the
public community water system distribution system. The engineer's report submitted with the application
for a permit under this subchapter shall demonstrate that these requirements are met.

i.  Ground water shall be treated for a minimum chlorine contact period of at least five minutes to
produce the minimum free chlorine residual level required pursuant to (e)3 below or at least 30
minutes to produce the minimum combined chlorine residual level required pursuant to (e)3 below.
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ii. Surface water or ground water under the direct influence of surface water shall be treated for a
minimum chlorine contact period of 30 minutes to produce the minimum free chlorine residual level
required pursuant to (e)3 below.

2. A post-chlorination treatment with a minimum of five minutes chlorine contact time shall be employed by
all public community water systems.

3. Chlorination treatment units shall be designed to produce the following chlorine residuals at the specified
pH values.

Required Chlorine Residuals at Specified pH Values

pH Value Available Chlorine Residual
Free Combined

Upto 7.0 0.2 ppm 1.0 ppm

7.0t08.0 0.3 ppm 1.5 ppm

8.0t09.0 0.4 ppm 2.0 ppm

(f) Regulations for gas chlorinators are as follows:

1. Gas chlorinating devices shall be located in above-grade separate rooms with an outside entrance only and shall have proper
ventilation including an exhaust fan near floor level with an outside switch. The doors of such rooms shall open outward and
shall be provided with panic type hardware (that is, a push bar for opening the door) on the inside of the door. A room heater
shall be provided. Chlorine scale and storage rooms shall be equipped in the same manner.

2. An automatic chlorine leak alarm, or observation window to facilitate visual inspection without opening the door of the
chlorination room, shall be provided.

3. Gas chlorinating devices shall be equipped with a minimum of two chlorine cylinders interconnected by a manifold and valved to
permit rapid changeover when the in-use cylinder becomes exhausted. An automatic switch over valve shall be used in water
treatment plants at which an operator is not present 24 hours per day.

4. Scales shall be provided for determining the changes in weight of chlorine cylinders.

5. A sufficient supply of water shall be available for operating the chlorinator and shall be adequately protected against
backsiphonage.

6. The rotameter used in a gas chlorinator shall be appropriately sized to prevent an abnormally high chlorine application rate in the
event that the rotameter is accidentally misadjusted to apply chlorine at a rate higher than intended.

7. Automatic chlorinators with chlorine residual recorders and alarm systems to indicate chlorinator failure shall be installed at all
surface water treatment plants and at other types of water treatment plants if the source water does not meet the microbiological
standards specified in the State primary drinking water regulations, N.J.A.C. 7:10-5.

8. A gas mask, preferably with air pack or air hose to the exterior, shall be stored in a readily accessible location outside the chlorine
room or other appropriate location and maintained in good operating condition in accordance with the manufacturer's
specifications.

(9) Regulations for hypochlorinators are as follows:
1. The room in which a hypochlorinator is housed shall be heated.

2. Hypochlorinators shall meet the requirements of N.J.A.C. 7:10-11.12.

3. Asolution tank with minimum storage capacity of 36 hours shall be used, and shall be of durable material resistant to fracture and
inert to reaction with the hypochlorite solution.

(h) Regulations for auxiliary equipment are as follows:

1. A comparator, suitable for determining chlorine residuals by the D.P.D. method in accordance with Part 4500CL-G of Standard
Methods for the Examination of Water and Wastewater, 17th Edition, as amended and supplemented, incorporated herein by
reference, shall be used. Supplies of the necessary reagents shall be adequate and available. A copy of the Standard Methods is
available from the American Public Health Association, 1015 Fifteenth Street NW, Washington, D.C. 20005.

Page 2 of 3
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2. Where gas chlorination is used, an ammonia solution shall be available for testing for chlorine leaks.
(i) Regulations for ozonators are as follows:

1. Ozonation may be used for primary disinfection but not as a substitute for post-chlorination.

2. Equipment used for ozonation shall be durable and corrosion resistant.
(J) Regulations for chlorine dioxide generators are as follows:

1. The chlorine dioxide maximum feed rate shall be 1.5 mg/I.

2. Each chlorine dioxide generator shall be at least 95 percent efficient in producing chlorine dioxide and the production of by-
products (for example, chlorates, chlorites) shall not exceed five percent.

3. A comparator, suitable for determining chlorine dioxide residuals by the D.P.D. method in accordance with Part 4500-C102D of
the Standard Methods for the Examination of Water and Wastewater, 17th Edition, as amended and supplemented, incorporated
herein by reference, shall be used. Supplies of the necessary reagents shall be adequate and available. A copy of the standards
may be obtained as provided at (h)1 above.

4. A test kit, using amperometric titration or an approved equivalent, shall be used to monitor chlorine dioxide from the generator
product stream.

(k) Disinfection equipment, contact tanks and conduits shall be designed to provide for the minimum disinfectant contact periods
established under the National Regulations, 40 CFR 141.70.

Annotations

Notes

Chapter Notes

NEW JERSEY ADMINISTRATIVE CODE
Copyright © 2015 by the New Jersey Office of Administrative Law
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N.J.A.C. 7:10-1.3

This file includes all Regulations adopted and published through the New Jersey Register, Vol. 47 No. 11, June 1,
2015

New Jersey Administrative Code > TITLE 7. ENVIRONMENTAL PROTECTION > CHAPTER 10.
SAFE DRINKING WATER ACT > SUBCHAPTER 1. GENERAL PROVISIONS

8 7:10-1.3 Definitions

The following words and terms, when used in this chapter, shall have the following meanings unless the context
clearly indicates otherwise. Additional definitions specifically applicable to N.J.A.C. 7:10-11, 12 and 13 are set
forth at N.J.A.C. 7:10-11.4, 12.3 and 13.2, respectively.

"Detectable disinfectant residual” means a chlorine residual of at least 0.05 mg/l (free chlorine, combined
chlorine or chlorine dioxide), or a heterotrophic plate count of 500/ml or less, at the point of collection.

"Distribution system™ means all pipes and conveyances from a well or water treatment plant, including storage
facilities.
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15A N.C.A.C. 18C.2002
CURRENT WITH RULES RECEIVED THROUGH FEBRUARY 27, 2015

North Carolina Administrative Code > TITLE 15A. DEPARTMENT OF ENVIRONMENT AND
NATURAL RESOURCES > CHAPTER 18. ENVIRONMENTAL HEALTH > SUBCHAPTER 18C.
WATER SUPPLIES > SECTION .2000. FILTRATION AND DISINFECTION

2002 DISINFECTION

The provisions of 40 C.F.R. 141.72 are hereby adopted by reference in accordance with G.S. /50B-21.6
including subsequent amendments and editions. Copies are available for public inspection as set forth in Rule
.0102 of this Subchapter. These provisions are adopted with the following exceptions:

(1) Water entering the distribution system. In 40 C.F.R. 141.72 (a)(2), (a)(3), and (b)(2), 70.2 mg/1” of
residual disinfectant concentration shall be replaced with “0.2 mg/l measured as free chlorine when

chlorine is the singular applied disinfectant and 1.0 mg/l measured as total chlorine when ammonia
and chlorine are applied disinfectants.”

(2) Water in the distribution system at coliform sampling sites. In 40 C.F.R. 141.72(a)(4) and (b)(3),
“undetectable” shall be replaced with “less than .2 mg/1 measured as free chlorine when chlorine is

the singular applied disinfectant and less than 1.0 mg/l measured as total chlorine when ammonia
and chlorine are applied disinfectants.”

(3) Water in the distribution system at maximum residence time sites. For samples collected at
maximum residence time sites or at other locations with high water age as required by Rule
.1302(a)(2) of this Subchapter, residual disinfectant concentrations shall be at detectable levels as
set forth and calculated in 40 C.F.R. 141.72(a)(4) and (b)(3).

Statutory Authority

Authority

G.S. 130A-315; PL. 93-523; 40 C.ER. 141.72;

History

History Note:
Eff. January 1, 1991;
Amended Eff. April 1, 2014; October 1, 2009.

NORTH CAROLINA ADMINISTRATIVE CODE
Copyright © 2015 by the North Carolina Office of Administrative Law
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OAC Ann. 3745-81-72

This document is current through the Ohio Register for the week of April 17, 2015 through April 30, 2015

Ohio Administrative Code > 3745 Ohio Environmental Protection Agency > Chapter 3745-81 Primary

Drinking Water Rules

3745-81-72.

Disinfection of water from surface water sources.

"Disinfection practice™ means the application of a disinfectant to the treatment flow for the purpose of meeting
CT requirements of this rule. Significant changes to disinfection practice include any change which will affect the
ability of a system to meet the CT requirements of this rule.

(A) A public water system that uses a surface water source, in whole or in part, shall provide the disinfection
treatment specified in paragraph (B) of this rule no later than eighteen months following designation by
the director as a surface water source. Failure to meet any requirement of this rule, excluding paragraph
(E) of this rule, is a treatment technique violation for which public notification is required under rule
3745-81-32 of the Administrative Code. Failure to meet any requirement of paragraph (E) of this rule is a

monitoring violation for which public notification is required under rule 3745-81-32 of the
Administrative Code. A public water system that uses a surface water source, in whole or in part, and

does not already provide filtration treatment shall comply with any interim disinfection requirements
established by the director before filtration is installed.

(B) Each public water system that uses a surface water source, in whole or in part, shall provide disinfection
treatment of the water as follows:

(1) The disinfection treatment shall be considered sufficient if the total treatment processes of that public

)

water system would consistently and reliably achieve at least 99.9 per cent (3 log) inactivation
and/or removal of Giardia lamblia cysts and at least 99.99 per cent (4 log) inactivation and/or
removal of viruses, as determined from table A, and tables B-1 to B-13 of this rule or tables under
paragraph (N) of rule 3745-81-68 of the Administrative Code. The inactivation by disinfection is
calculated from the actual CT divided by the required CT during the peak hourly flow of each day
that the public water system is in operation.

Table A of this rule lists: the minimum requirement for inactivation and/or removal of
Cryptosporidium, Giardia lamblia and viruses; the extent to which a properly operated conventional
filtration treatment, direct filtration, and slow sand filtration are considered sufficient to remove
Cryptosporidium, Giardia lamblia, and viruses; and the minimum disinfection needed to complete
the required minimum inactivation and/or removal of Cryptosporidium, Giardia lamblia and viruses.
Table A specifies the additional minimum log inactivation of Giardia lamblia and viruses by
disinfection if filtration is properly operated and the turbidity treatment technique requirements of
rule 3745-81-73 of the Administrative Code are satisfied. The filtration and disinfection treatment
shall include disinfection that consistently and reliably achieves at least the minimum log
inactivation by disinfection of Giardia lamblia and viruses as specified in table A..

(3) The residual disinfectant concentration in the water entering the distribution system shall not be less

than 0.2 milligram per liter free chlorine or one milligram per liter combined chlorine for more than
four consecutive hours.

(4) The residual disinfectant concentration in the distribution system shall not be less than 0.2 milligram

per liter free chlorine or one milligram per liter combined chlorine in more than five per cent of the
samples each month for any two consecutive months that the public water system serves water to the
public.
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(C) Disinfection treatment sufficiency determination.

(1) Paragraph (B)(1) of this rule requires a minimum percentage of inactivation and/or removal of
Giardia lamblia and viruses in water obtained at least partly from a surface water source. Because of
the difficulties in measuring the concentrations of viable Cryptosporidium, Giardia lamblia, and
viruses, maximum contaminant levels are not practical and treatment technique requirements are
used to ensure control of these contaminants in drinking water. For disinfectants other than UV,
tables B-1 to B-13 of this rule shall be used to determine the sufficiency of disinfection. This
determination is made at the peak hourly flow rate of each day the water system is in operation.
Systems using UV to comply with the inactivation requirements of this rule shall meet paragraph
(N) of rule 3745-81-68 of the Administrative Code.

(2) For disinfectants other than UV, the level of inactivation being provided by the system is determined
by measuring actual CT values. The level of inactivation being provided by a system using UV is
determined by the UV dosage. For systems using chlorine dioxide or ozone to comply with the
additional Cryptosporidium treatment requirements in paragraph (E) of rule 3745-81-67 of the
Administrative Code, unfiltered water flow may be used to achieve the additional treatment credit if
approved by the director.

Only filtered water flow shall be used in the required CT calculations to meet the minimum log
inactivation in table A of this rule, regardless of the disinfectant used. For systems using chlorine dioxide
or ozone to comply with additional Cryptosporidium treatment requirements in paragraph (E) of rule
3745-81-67 of the Administrative Code, unfiltered water flow may be used in the required CT
calculations if approved by the director.

Actual CT values are obtained by multiplying the residual disinfectant, C, by the disinfection contact
time, T, giving the resultant, CT. The value of C in milligrams per liter is determined at a point before or
at the first customer. The value of T in minutes is based on the time available for the disinfectant to work
from the point at which it is added to the water until the point at which C is measured. Values of T are
determined based on the approved effective volume factor of the clearwell or contact tank. It may be
appropriate to determine the value of C at more than one point of the water treatment flow, with the T
associated with each C being estimated from the previous measurement point or the previous addition of
disinfectant, which ever is closer. If more than one disinfectant concentration point is used, the products
of each C and its associated T are added and the sum of these products is the actual CT value to compare
with the appropriate value of the required minimum CT values for specified conditions and levels of
inactivation in the following tables. Note that any disinfection after the last determination of C is not
included in the actual CT value. Minimum required CT values for inactivation of Giardia lamblia and
viruses by disinfection in relation to the disinfectant, the extent of inactivation, the disinfectant
concentration, the pH, and the water temperature at the peak hourly flow rate for each day of operation
are found in tables B-1 to B-13 of this rule. Applicable information for UV is found in paragraph (N) of
rule 3745-81-68 of the Administrative Code.

(3) Intables B-1 to B-13 of this rule, the required CT between the indicated pH or residual disinfectant
concentration may be determined by linear interpolation. The required CT between the indicated
temperatures of different tables may be determined by linear interpolation.

If no interpolation is used, then the required CT shall be determined at the lower temperature, and at the
higher pH, and at the higher residual disinfectant concentration. For Giardia lamblia
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inactivation at a pH greater than nine, the required CT shall be the same as the required CT at a pH equal
to nine. For virus inactivation at a pH greater than nine, the required CT shall be the same as the required
CT at a pH equal to ten.

(4) On each day when the actual CT value meets or exceeds the required minimum CT value in or
linearly interpolated from tables B-1 to B-13 of this rule for chlorine, chlorine dioxide, ozone, or
chloramines, or the table in paragraph (N) of rule 3745-81-68 of the Administrative Code for UV
disinfection, then the water treatment plant is considered to be satisfying treatment technique
requirements of this rule for disinfection of surface water sources. On each day when the actual CT
value does not meet or exceed the required minimum CT value from tables B-1 to B-13 of this rule,
then the water treatment plant is in violation of paragraph (B)(1) of this rule.

(5) For each clearwell, or contact tank, the approved effective volume factor shall be determined by the
director based upon its design characteristics including: the average flow path length to channel
width ratio; baffling; and the proximity of the outlet to the inlet using figures B-1 and B-2 of this
rule. The approved effective volume factor shall be the preliminary effective volume factor obtained
from figure B-1 of this rule multiplied by the reduction factor obtained from figure B-2 of this rule,
rounded down to the nearest 0.05. A public water system may request that the director approve an
effective volume factor that was determined by tracer studies, hydraulic analysis or modeling, or an
equivalent demonstration. For a tracer study to be acceptable, the net advection of the tracer shall be
within ten per cent of the change in the tracer chemical storage within the clearwell system. Net
advection means the amount of tracer convected out of the clearwell system minus the amount of
tracer convected into the clearwell system over the duration of the tracer study.

[Note: Refer to the appendix to this rule for more information on how to determine disinfection
sufficiency.]

(D) A public water system that serves a population of at least ten thousand persons and was required to
develop a disinfection profile or benchmark under 40 CFR 141.172 or 40 CFR 141.170(d), or a
community or nontransient noncommunity public water system that serves a population of less than ten
thousand persons and was required to develop a disinfection profile or benchmark under 40 CFR
141.530, shall follow these requirements:

(1) Prior to making a significant change in its disinfection practice, the public water system shall submit
the disinfection profile to the director for review and consultation. Such changes may require
approval if determined substantial by the director as specified by rule 3745-91-02 of the
Administrative Code. Significant changes to disinfection practice include any of the following:

(a) Changes to the point of disinfection;
(b) Changes to the disinfectant used in the treatment plant;
(c) Changes to the disinfection process; and

(d) Any other modification identified by the director, including those identified and proposed in a
general plan required by paragraph (A)(7) of rule 3745-81-24 of the Administrative Code.

[Comment: The 40 CFR 141.172, 40 CFR 141.170(d), and 40 CFR 141.530 refer to the "Code of
Federal Regulations" published on July 1, 2012. At the effective date of this rule, a copy may be
obtained from the "Superintendent of Documents, PO Box 371954, Pittsburgh, PA 15250-7954,"
(866) 512-1800, or http://bookstore.gpo.gov. This document is available for
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review at "Ohio EPA, Lazarus Government Center, 50 West Town Street, Columbus, OH, 43215-
3425."]

(2) The public water system shall calculate its disinfection benchmark using the following procedure:

(a) The disinfection benchmark is the lowest monthly average value (for public water systems with
one year of profiling data) or average of lowest monthly average values (for public water
systems with more than one year of profiling data) of the monthly logs of Giardia lamblia
inactivation in each year of profiling data.

(b) For each year of profiling data collected and calculated, the public water system shall determine
the lowest average monthly Giardia lamblia inactivation in each year of profiling data. The
average Giardia lamblia inactivation shall be determined by dividing the sum of Giardia lamblia
inactivation values by the number of values calculated for that month. For public water systems
with a combined population of at least ten thousand persons, daily values shall be used. For
public water systems with a combined population less than ten thousand persons, weekly values
may be used. Values for each calendar month for each year of profiling data shall be used in the
calculation.

(3) A public water system that uses chloramines, chlorine dioxide, or ozone for primary disinfection
shall also calculate the disinfection benchmark for viruses using a method acceptable to the director.

(4) Prior to making a significant change, the public water system shall submit the following information
for review by the director:

(a) A description of the proposed change;

(b) The disinfection profile for Giardia lamblia (and, if necessary, viruses) and disinfection
benchmark; and

(c) Ananalysis of how the proposed change will affect the current levels of disinfection.

(5) The public water system shall retain the disinfection profile data in graphic form, as a spreadsheet, or
in some other format acceptable to the director for review as part of a sanitary survey. The
disinfection profile, disinfection benchmark, and all data and analysis used to complete the
disinfection profile shall be retained by the public water system indefinitely.

(E) Disinfection profiling and benchmarking requirements for any system making a significant change to
their disinfection practice.

(1) Following the completion of initial source water monitoring in accordance with paragraph (A) of rule
3745-81-65 of the Administrative Code, a system that plans to make a significant change to its
disinfection practice, as defined in paragraph (E)(2) of this rule, shall develop disinfection profiles
and calculate disinfection benchmarks for Giardia lamblia and viruses as described in paragraphs
(E)(3) to (E)(7) of this rule. Prior to changing the disinfection practice, the system shall notify the
director and shall include in this notice the following information:

() A completed disinfection profile and disinfection benchmark for Giardia lamblia and viruses as
described in paragraphs (E)(3) to (E)(7) of this rule.

(b) A description of the proposed change in disinfection practice.
(c) Ananalysis of how the proposed change will affect the current level of disinfection.

(2) Significant changes to disinfection practices include any of the following:
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(a) Changes to the point of disinfection;
(b) Changes to the disinfectant used in the treatment plant:
(c) Changes to the disinfection process; or

(d) Any other modification identified by the director as a significant change to disinfection
practice.

(3) Systems required to develop disinfection profiles in accordance with paragraphs (E)(1) and (E)(2) of

this rule shall monitor at least weekly for a period of twelve consecutive months to determine the
total log inactivation for Giardia lamblia and viruses. If systems monitor more frequently, the
monitoring frequency shall be evenly spaced. Systems that operate for fewer than twelve months per
year shall monitor weekly during the period of operation. Systems shall determine log inactivation
for Giardia lamblia and viruses through the entire plant, based on CT99.9 values in tables B-1 to B-
13 of this rule , as applicable. Systems shall determine log inactivation of viruses through the entire
treatment plant based on a protocol accepted by the director.

(4) Systems with a single point of disinfectant application prior to the entrance to the distribution system

()

shall conduct the monitoring in this paragraph. Systems with more than one point of disinfectant
application shall conduct the monitoring in this paragraph for each disinfection segment. Systems
shall monitor the parameters necessary to determine the total inactivation ratio, using analytical
methods in accordance with paragraph (C) of rule 3745-81-27 of the Administrative Code.

(a) For systems using a disinfectant other than UV, the temperature of the disinfected water shall be
measured at each residual disinfectant concentration sampling point during peak hourly flow or
at an alternative location accepted by the director.

(b) For systems using chlorine, the pH of the disinfected water shall be measured at each chlorine
residual disinfectant concentration sampling point during peak hourly flow or at an alternative
location accepted by the director.

(c) The disinfectant contact time(s), T, shall be determined during peak hourly flow.

(d) The residual disinfectant concentration(s), C, of the water before or at the first customer and
prior to each additional point of disinfectant application shall be measured during peak hourly
flow.

In lieu of conducting new monitoring under paragraph (E)(4) of this rule, systems may elect to meet
the requirements of paragraph (E)(5)(a) or (E)(5)(b) of this rule.

() Systems that have at least one year of existing data that are substantially equivalent to data
collected under the provisions of paragraph (E)(4) of this rule may use these data to develop
disinfection profiles as specified in this rule if the system has neither made a significant change
to the treatment practice nor changed sources since the data were collected. Systems may
develop disinfection profiles using up to three years of existing data.

(b) Systems may use disinfection profile(s) developed in accordance with paragraph (D) of this rule
in lieu of developing a new profile if the system has neither made a significant change to the
treatment practice nor changed sources since the profile was developed. Systems that have not
developed a virus profile under paragraph (D) of this rule shall develop a virus profile using the
same monitoring data on which the Giardia lamblia profile is based.
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(6) Systems shall calculate the total inactivation ratio for Giardia lamblia as specified in paragraphs
(E)(6)(a) to (E)(6)(c) of this rule.

(a) Systems using only one point of disinfectant application may determine the total inactivation
ratio for the disinfection segment based on either of the following methods:

(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 shall calculate the total inactivation ratio by
determining (CTcalc/CT99.9) for each sequence and then adding the (CTcalc/CT99.9)
values together to determine ((CTcalc/CT99.9)).

(b) Systems using more than one point of disinfectant application before the first customer shall
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 ( (CTcalc/CT99.9)) shall be
calculated using the method in paragraph (E)(6)(a)(ii) of this rule.

(c) The system shall determine the total logs of inactivation by multiplying the value calculated in
paragraph (E)(6)(a) or (E)(6)(b) of this rule by 3.0.

(d) Systems shall calculate the log of inactivation for viruses using a protocol approved by the
director.

(7) Systems shall use the following procedures to calculate a disinfection benchmark.:

(a) For each year of profiling data collected and calculated under paragraphs (E)(3) to (E)(6) of this
rule, systems shall determine the lowest average monthly level of both Giardia lamblia and
virus inactivation. Systems shall determine the average 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.

(b) The disinfection benchmark is the lowest monthly average value (for systems with one year of
profiling data) or the average of the lowest monthly average values (for systems with more than
one year of profiling data) of Giardia lamblia and virus log inactivation in each year of profiling
data. Click here to view image. Click here to view image. Click here to view image. Click here
to view image. Click here to view image. Click here to view image. Click here to view image.
Click here to view image. Click here to view image. Click here to view image. Click here to
view image. Click here to view image. Click here to view image. Click here to view image.

Statutory Authority

Promulgated Under:
119.03.

Statutory Authority:
6109.04.
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Requirements

3745-83-01. Operational requirements.

(A) Except as otherwise noted, the definitions in rule 3745-81-01 of the Administrative Code shall apply to this
chapter.

(B) Except as otherwise noted, analyses required by this rule shall be conducted in accordance with methods as
specified in rule 3745-81-27 of the Administrative Code. In addition, analysis for parameters listed in the table
in this paragraph shall be conducted in a laboratory certified in accordance with Chapter 3745-89 of the
Administrative Code: Click here to view image.

(C) Disinfection.

(1) Except as prescribed in rule 3745-81-72 of the Administrative Code, noncommunity public water systems
serving a population of at least one thousand people and all community public water systems shall
maintain a minimum chlorine residual of at least two-tenths milligram per liter free chlorine, or one
milligram per liter combined chlorine measured at representative points throughout the distribution
system. The director may require higher residuals as necessary to compensate for pH, temperature, or
other characteristics of the delivered water.

[Comment: Rule 3745-81-72 of the Administrative Code establishes similar but separate requirements for
disinfection of systems using a surface water source. These two requirements are not inconsistent and failure
to comply with either is considered a separate violation with different consequences. Contact your district
office representative if you have questions or require clarification.]

(2) Each water system subject to paragraph (C)(1) of this rule shall install and place in operation equipment
capable of meeting disinfection requirements of this rule.

(3) A system is exempt from paragraphs (C)(1) and (C)(2) of this rule if, with written approval of the
director, it uses chlorine dioxide as a primary or supplementary disinfectant in accordance with the terms
of the approval.

(4) At times of actual or threatened outbreak of waterborne disease as defined in rule 3745-81-01 of the
Administrative Code, or water supply emergency as determined by the director in accordance with
section 6109.05 of the Revised Code, the director may require a public water system subject to paragraph
(C)(1) of this rule to maintain a minimum chlorine residual of at least one milligram per liter free
chlorine, or six milligrams per liter combined chlorine measured at representative points throughout the
distribution system, despite possible resulting tastes or odors in the delivered water.

(5) "Finished water storage facilities," means a tank, reservoir, or other facility used to store water that will
undergo no further treatment except residual disinfection, aeration or recirculation. Finished water
storage facilities serving noncommunity water systems serving a population of at least one thousand
people and all community water systems, prior to being placed into service or being returned to service
after repairs, inspections, painting, cleaning, or other activities that might lead to contamination, shall:

(a) Meet the requirements of "American Water Works Association Standard C652-02 Disinfection of
Water-Storage Facilities" (2002); and
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(b) Be monitored for chlorine residual and comply with the minimum chlorine residual established in

paragraph (C)(1) of this rule and the MRDL established in paragraph (C) of rule 3745-81-10 of the
Administrative Code.

(6) Water mains serving honcommunity water systems serving a population of at least one thousand people
and all community water systems, prior to being placed into service or being returned to service after
repairs, inspections, or other activities that might lead to contamination, unless a minimum pressure of

twenty pounds per square inch gauge at ground level is maintained at all points in the distribution system,
shall:

() Meet the requirements of "American Water Works Association Standard C651-05 Disinfecting
Water Mains" (2005); and

(b) Be monitored for chlorine residual and comply with the minimum chlorine residual established in
paragraph (C)(1) of this rule and the MRDL established in paragraph (C) of rule 3745-81-10 of the
Administrative Code.
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0.A.C. 8§ 252:631-3-3
This document is current through Register dated September 2, 2014

Oklahoma Administrative Code > TITLE 252. DEPARTMENT OF ENVIRONMENTAL QUALITY >

CHAPTER 631. PUBLIC WATER SUPPLY OPERATION > SUBCHAPTER 3. OPERATIONS

252:631-3-3 Disinfection requirements

(a) Mandatory disinfection. Full-time disinfection is mandatory for:

)

surface water, groundwater under the direct influence of surface water, and spring water supplies unless
an alternative has been approved by the DEQ. Each of these systems shall provide disinfection in
accordance with 40 CER Section 141.72(b) and meet the monitoring requirements contained in 40 CER
Section 141.74(c).

(2) groundwater supplies or purchase water systems whenever their record of bacteriological tests show:

@)

(A) a persistent presence of Total Coliform; or
(B) a verified Fecal Coliform, or E. Coli MCL exceedance;

PWS systems that purchase water from a public water supply under mandatory disinfection, unless the
purchase water system verifies chlorine residuals that are in compliance with (c) or, if chloramines are
used, (d) of this Section; and

(4) any new well in a system where the initial bacteriological tests of the well do not show a safe record with

the DEQ for 2 consecutive days after completion and testing of the well.

(b) Modification of disinfection methods. When any change in the disinfection process is contemplated, contact
the DEQ. Submittal of an application, including plans, specifications, engineering reports, disinfection profile
and disinfection benchmark justifying such a change may be required in order to obtain approval from the
DEQ.

(c) Chlorine. The minimum free chlorine residuals shall be as follows:

)

2

Most distant points. The minimum free chlorine residual at the most distant points in a water distribution
system must be 0.2 mg/I.

Point of entry. The minimum free chlorine residual at the POE shall be at 1.0 mg/l. For supplies that
document they meet or exceed the inactivation requirements in 252:631-3-3(a)(1), the minimum free
chlorine residual at the POE shall be 0.2 mg/I.

(d) Chloramines.

)

)

Prior public notice. Systems must notify all users of kidney dialysis machines at least one month before
introducing chloramines into the distribution system or starting chloramination.

Chloramines engineering study. Before changing to chloramines as the residual disinfectant in the
distribution system, the system must conduct and submit to the DEQ for approval an engineering study
and weekly analyses for at least 6 weeks prior to and quarterly for one year following such a change of

disinfectant. The engineering study and analysis must address the following:

(A) Select at least 4 sample points for each treatment plant used by the system. At least 25% of the
sample points must be at locations within the distribution system reflecting the maximum residence
time of water in the system; and
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(4)

Q)

O.A.C. § 252:631-3-3

(B) Collect samples from the selected points weekly for 6 weeks and perform the following analyses
using the methods approved in 40 CER 141.74(a)(1) before modification of treatment is initiated:

(i) Total coliform;
(ii) Fecal coliform; and
(ii1) Heterotrophic Plate Count.

Continuing testing. After modification of the treatment process, perform the bacteriological tests for
samples collected at each of the selected points at quarterly intervals for one year, and then annually,
when samples are collected for total trihalomethane determination. Submit the results to the DEQ.

Primary Disinfection. A disinfectant must be added to provide the required log inactivation of Giardia
Lamblia cysts before ammonia is added.

Total chlorine. The minimum total chlorine residual at the most distant points in a water distribution
system must be 1.0 mg/l and at least 2.0 mg/I at the POE. Higher residuals may be required depending
on pH, temperature and other characteristics of the water.

(e) Other disinfectants. lodine or bromine compounds shall not be used as a disinfectant. Ozone, chlorine
dioxide, or ultraviolet light may be used for in-plant treatment or disinfection provided chlorine or chloramine
residual is maintained according to this Section.

Statutory Authority

CHAPTER AUTHORITY:

27A O.S., 88 1-3-101,2-2-101,2-2-201, and2-6-301et seq.

History

SOURCE:

Added at 17 Ok Reg 1987, eff 6-12-00; Amended at 18 Ok Reg 1999, eff 6-11-01; Amended at 20 Ok Reg 61, eff
10-31-02 (emergency); Amended at 20 Ok Reg 1153, eff 6-1-03; Amended at 25 Ok Reg 2305, eff 7-11-08; Added
at 29 Ok Reg 1051, eff 7-1-12; Amended at 30 Ok Reg 1095, eff 7-1-13; Amended at 31 Ok Reg 1311, eff 9-12-14.

CHAPTER SOURCE:
Codified 6-12-00
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25 Pa. Code § 109.301

This document is current through the May 2015 supplement Changes effective through 45 Pa.B. 1242 (March 7,
2015)

Pennsylvania Administrative Code > TITLE 25. ENVIRONMENTAL PROTECTION > PART I.
DEPARTMENT OF ENVIRONMENTAL PROTECTION > SUBPART C. PROTECTION OF NATURAL
RESOURCES > ARTICLE Il. WATER RESOURCES > CHAPTER 109. SAFE DRINKING WATER

> SUBCHAPTER C. MONITORING REQUIREMENTS

§ 109.301. General monitoring requirements

Public water suppliers shall monitor for compliance with MCLs, MRDLs and treatment technique requirements in
accordance with the requirements established by the EPA under the National Primary Drinking Water
Regulations, 40 CFR Part 141 (relating to national primary drinking water regulations), except as otherwise
established by this chapter unless increased monitoring is required by the Department under § 109.302 (relating to
special monitoring requirements). Alternative monitoring requirements may be established by the Department and
may be implemented in lieu of monitoring requirements for a particular National Primary Drinking Water
Regulation if the alternative monitoring requirements are in conformance with the Federal act and regulations. The
monitoring requirements shall be applied as follows:

(1) Performance monitoring for filtration and disinfection. A public water supplier providing filtration and
disinfection of surface water or GUDI sources shall conduct the performance monitoring requirements
established by the EPA under the National Primary Drinking Water Regulations, unless increased
monitoring is required by the Department under § 109.302.

(i) Except as provided under subparagraphs (ii) and (iii) a public water supplier:

(A) Shall determine and record the turbidity level of representative samples of the system's filtered
water as follows:

(1) For systems that operate continuously, at least once every 4 hours that the system is in
operation, except as provided in clause (B).

(1) For systems that do not operate continuously, at start-up, at least once every 4 hours that the
system is in operation, and also prior to shutting down the plant, except as provided in
clause (B).

(B) May substitute continuous turbidity monitoring and recording for grab sample monitoring and
manual recording if it validates the continuous measurement for accuracy on a regular basis
using a procedure specified by the manufacturer. At a minimum, calibration with an EPA-
approved primary standard shall be conducted at least quarterly. For systems using slow sand
filtration or filtration treatment other than conventional filtration, direct filtration or
diatomaceous earth filtration, the Department may reduce the sampling frequency to once per
day.

(C) Shall continuously monitor and record the residual disinfectant concentration of the water being
supplied to the distribution system and record both the lowest value for each day and the
number of periods each day when the value is less than .2 mg/L for more than 4 hours. If a
public water system’s continuous monitoring or recording equipment fails, the public water
supplier may, upon notification of the Department under § 109.701(a)(3) (relating to reporting
and recordkeeping), substitute grab sampling or manual recording every 4 hours in lieu of
continuous monitoring. Grab sampling or manual recording may not be
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substituted for continuous monitoring or recording for longer than 5 days after the equipment
fails.

(D) Shall measure and record the residual disinfectant concentration at representative points in the
distribution system no less frequently than the frequency required for total coliform sampling
for compliance with the MCL for microbiological contaminants.

(i) For a public water supplier serving 3,300 or fewer people, the Department may reduce the residual
disinfectant concentration monitoring for the water being supplied to the distribution system to a
minimum of 2 hours between samples at the grab sampling frequencies prescribed as follows if the
historical performance and operation of the system indicate the system can meet the residual
disinfectant concentration at all times:

$0

System Size Samples/Day
(People)

<500 1
500 -- 1,000 2
1,001 -- 2,500 3
2,501 -- 3,300 4

If the Department reduces the monitoring, the supplier shall nevertheless collect and analyze another residual disinfectant
measurement as soon as possible, but no longer than 4 hours from any measurement which is less than .2 mg/L.

(iiif) For a public water supplier serving fewer than 500 people, the Department may reduce the filtered water turbidity
monitoring to one grab sample per day, if the historical performance and operation of the system indicate effective turbidity
removal is maintained under the range of conditions expected to occur in the system's source water.

(iv) A public water supplier providing conventional filtration treatment or direct filtration and serving 10,000 or more people
and using surface water or GUDI sources shall, beginning January 1, 2002, conduct continuous monitoring of turbidity for
each individual filter using an approved method under the EPA regulation in 40 CFR 141.74(a) (relating to analytical and
monitoring requirements) and record the results at least every 15 minutes. Beginning January 1, 2005, public water
suppliers providing conventional or direct filtration and serving fewer than 10,000 people and using surface water or GUDI
sources shall conduct continuous monitoring of turbidity for each individual filter using an approved method under the
EPA regulation in 40 CFR 141.74(a) and record the results at least every 15 minutes.

(A) The water supplier shall calibrate turbidimeters using the procedure specified by the manufacturer. At a minimum,
calibration with an EPA-approved primary standard shall be conducted at least quarterly.

(B) Ifthere is failure in the continuous turbidity monitoring or recording equipment, or both, the system shall conduct grab
sampling or manual recording, or both, every 4 hours in lieu of continuous monitoring or recording.

(C) A public water supplier serving 10,000 or more persons has a maximum of 5 working days following the failure of the
equipment to repair or replace the equipment before a violation is incurred.

(D) A public water supplier serving fewer than 10,000 persons has a maximum of 14 days following the failure of the
equipment to repair or replace the equipment before a violation is incurred.

(2) Performance monitoring for unfiltered surface water and GUDI. A public water supplier using unfiltered surface water or GUDI
sources shall conduct the following source water and performance monitoring requirements on an interim basis until filtration is
provided, unless increased monitoring is required by the Department under § 109.302:

(i) Except as provided under subparagraphs (ii) and (iii), a public water supplier:

(A) Shall perform fecal coliform or total coliform density determinations on samples of the source water immediately
prior to disinfection. Regardless of source water turbidity, the minimum frequency of sampling for fecal or total
coliform determination may be no less than the following:

Page 2 of 32





25 Pa. Code § 109.301

$0

System Size  Samples/Week
(People)

<500 1
500 -- 3,299 2
3,300 -- 3
10,000

10,001 -- 4
25,000

25,001 or 5
more

(B) Shall measure the turbidity of a representative grab sample of the source water immediately prior to disinfection as
follows:

(1) For systems that operate continuously, at least once every 4 hours that the system is in operation, except as
provided in clause (C).

(I1) For systems that do not operate continuously, at start-up, at least once every 4 hours that the system is in
operation, and also prior to shutting down the plant, except as provided in clause (C).

(C) May substitute continuous turbidity monitoring for grab sample monitoring if it validates the continuous measurement
for accuracy on a regular basis using a procedure specified by the manufacturer. At a minimum, calibration with an
EPA-approved primary standard shall be conducted at least quarterly.

(D) Shall continuously monitor and record the residual disinfectant concentration required under § 109.202(c)(1)(iii)
(relating to State MCLs, MRDLs and treatment technique requirements) of the water being supplied to the
distribution system and record the lowest value for each day. If a public water system's continuous monitoring or
recording equipment fails, the public water supplier may, upon notification of the Department under § 109.701(a)(3),
substitute grab sampling or manual recording, or both, every 4 hours in lieu of continuous monitoring. Grab sampling
or manual recording may not be substituted for continuous monitoring for longer than 5 days after the equipment
fails.

(E) Shall measure the residual disinfectant concentration at representative points in the distribution system no less
frequently than the frequency required for total coliform sampling for compliance with the MCL for microbiological
contaminants.

(ii) For a public water supplier serving 3,300 or fewer people, the Department may reduce the residual disinfectant
concentration monitoring for the water being supplied to the distribution system to a minimum of 2 hours between samples
at the grab sampling frequencies prescribed as follows if the historical performance and operation of the system indicate the
system can meet the residual disinfectant concentration at all times:

$0

System Size Samples/Day
(People)

<500 1
500 -- 1,000 2
1,001 -- 2,500 3
2,501 -- 3,300 4

If the Department reduces the monitoring, the supplier shall nevertheless collect and analyze another residual disinfectant
measurement as soon as possible, but no longer than 4 hours from any measurement which is less than the residual
disinfectant concentration approved under § 109.202(c)(1)(iii).

(iii) For a public water supplier serving fewer than 500 people, the Department may reduce the source water turbidity monitoring
to one grab sample per day, if the historical performance and operation of the system indicate effective disinfection is
maintained under the range of conditions expected to occur in the system's source water.

(3) Monitoring requirements for coliforms. Public water systems shall determine the presence or absence of total coliforms for each
routine or check sample; and, the presence or absence of fecal coliforms or E. coli for a total coliform positive sample in
accordance with analytical techniques approved by the Department under § 109.304 (relating to analytical
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requirements). A system may forego fecal coliform or E. coli testing on a total coliform-positive sample if the system assumes
that any total coliform-positive sample is also fecal coliform-positive. A system which chooses to forego fecal coliform or E. coli
testing shall, under § 109.701(a)(3), notify the Department within 1 hour after the water system learns of the violation or the
situation, and shall provide public notice in accordance with § 109.408 (relating to Tier 1 public notice -- categories, timing and
delivery of notice).

(i) Frequency. Public water systems shall collect samples at regular time intervals throughout the monitoring period as specified
in the system distribution sample siting plan under § 109.303(a)(2) (relating to sampling requirements). Systems which use
groundwater and serve 4,900 persons or fewer, may collect all required samples on a single day if they are from different
sampling sites in the distribution system.

(A) Except as provided under 8 109.705(b) (relating to sanitary surveys), the number of monthly total coliform samples
that community water systems shall take is based on the population served by the system as follows:

$0
Minimum

Number of
Population Samples per
Served Month
25 to 1,000 1
1,001 to 2,500 2
2,501 to 3,300 3
3,301 to 4,100 4
4,101 to 4,900 5
4,901 to 5,800 6
5,801 to 6,700 7
6,701 to 7,600 8
7,601 to 8,500 9
8,501 to 10
12,900
12,901 to 15
17,200
17,201 to 20
21,500
21,501 to 25
25,000
25,001 to 30
33,000
33,001 to 40
41,000
41,001 to 50
50,000
50,001 to 60
59,000
59,001 to 70
70,000
70,001 to 80
83,000
83,001 to 90
96,000
96,001 to 100
130,000
130,001 to 120
220,000
220,001 to 150
320,000
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$0

320,001 to 180
450,000

450,001 to 210
600,000

600,001 to 240
780,000

780,001 to 270
970,000

970,001 to 300
1,230,000

1,230,001 to 330
1,520,000

1,520,001 to 360
1,850,000

1,850,001 to 390
2,270,000

2,270,001 to 420
3,020,000

3,020,001 to 450
3,960,000

3,960,001 or 480
more

(B) Except as provided under § 109.705(c), the number of periodic total coliform samples that noncommunity water
systems shall take is as follows:

() A noncommunity water system using only groundwater and serving 1,000 or fewer persons per day on a
permanent basis, January through December each year, shall take one sample each calendar quarter that the
system provides water to the public.

(1) A noncommunity water system using surface water (in total or in part) or serving more than 1,000 persons per
day during a given month shall take the same number of samples as a community water system serving the same
number of persons specified in clause (A) for each month the system provides water to the public, even if the
population served is temporarily fewer than 1,000 persons per day. A groundwater system determined to be
under the influence of surface water shall begin monitoring at this frequency 6 months after the Department
determines that the source water is under the direct influence of surface water.

(C) A public water system that uses either a surface water or a GUDI source and does not practice filtration in compliance
with Subchapter B (relating to MCLs, MRDLs or treatment technique requirements) shall collect at least one total
coliform sample at the entry point, or an equivalent location as determined by the Department, to the distribution
system within 24 hours of each day that the turbidity level in the source water, measured as specified in paragraph
(2)(i)(B), exceeds 1.0 NTU. The Department may extend this 24-hour collection limit to a maximum of 72 hours if
the system adequately demonstrates a logistical problem outside the system's control in having the sample analyzed
within 30 hours of collection. A logistical problem outside the system's control may include a source water turbidity
result exceeding 1.0 NTU over a holiday or weekend in which the services of a Department certified laboratory are
not available within the prescribed sample holding time. These sample results shall be included in determining
compliance with the MCL for total coliforms established under § 109.202(a)(2).

(ii) Repeat monitoring. A public water system shall collect a set of check samples within 24 hours of being notified of a total
coliform-positive routine or check sample. The Department may extend this 24-hour collection limit to a maximum of 72
hours if the system adequately demonstrates a logistical problem outside the system's control in having the check samples
analyzed within 30 hours of collection. A logistical problem outside the system's control may include a coliform-positive
sample result received over a holiday or weekend in which the services of a Department certified laboratory are not
available within the prescribed sample holding time.
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(A) A system which collects more than one routine sample per monitoring period shall collect at least three check samples
for each total coliform-positive sample found.

(B) A system which collects only one routine sample per monitoring period shall collect at least four check samples for
each total coliform-positive sample found.

(C) The system shall collect at least one check sample from the sampling tap where the original total coliform-positive
sample was taken, at least one check sample at a tap within five service connections upstream of the original
coliform-positive sample and at least one check sample within five service connections downstream of the original
sampling site. If a total coliform-positive sample occurs at the end of the distribution system or one service
connection away from the end of the distribution system, the water supplier shall collect an additional check sample
upstream of the original sample site in lieu of a downstream check sample.

(D) A system shall collect all check samples on the same day, except that a system with a single service connection may
collect the required set of check samples all on the same day or consecutively over a 4-day period.

(E) If a check sample is total coliform-positive, the public water system shall collect additional check samples in the
manner specified in this subparagraph. The system shall continue to collect check samples until either total coliforms
are not detected in check samples, or the system determines that the MCL for total coliforms as established under §
109.202(a)(2) has been exceeded and notifies the Department.

(F) If asystem collecting fewer than five routine samples per month has one or more valid total coliform-positive samples,
the system shall collect at least five routine samples during the next month the system provides water to the public.
The number of routine samples for the month following a total coliform-positive sample may be reduced by the
Department to at least one sample the next month if the reason for the total coliform-positive sample is determined
and the problem has been corrected or will be corrected before the end of the next month.

(G) Results of all routine and check samples not invalidated by the Department shall be included in determining
compliance with the MCL for total coliforms as established under § 109.202(a)(2).

(iii) Invalidation of total coliform samples. A total coliform sample invalidated under this paragraph does not count towards
meeting the minimum monitoring requirements of this section.

(A) The Department may invalidate a total coliform-positive sample if one of the following applies:

(1) The laboratory which performed the analysis establishes that improper sample analysis caused the total coliform-
positive result.

(1) A domestic or other nondistribution system plumbing problem exists when a coliform contamination incident
occurs that is limited to a specific service connection from which a coliform-positive sample was taken in a
public water system with more than one service connection. The Department's determination to invalidate a
sample shall be based on a total coliform-positive check sample collected at the same tap as the original total
coliform-positive sample and all total coliform-negative check samples collected within five service connections
of the original total coliform positive sample. This type of sample invalidation does not apply to public water
systems with only one service connection.

(111) A total coliform-positive sample result is due to a circumstance or condition which does not reflect water quality
in the distribution system. The Department's decision to invalidate a sample shall be based on evidence that the
sample result does not reflect water quality in the distribution system. In this case, the system shall still collect
all check samples required under subparagraph (ii) to determine compliance with the MCL for total coliforms as
established under § 109.202(a)(2).

(B) A laboratory shall invalidate a total coliform sample if no total coliforms are detected and one of the following occurs:

(1) The sample produces a turbid culture in the absence of gas production using an analytical method where gas
formation is examined.

(1) The sample exhibits confluent growth or produces colonies too numerous to count with an analytical method
using a membrane filter.

(C) If a laboratory invalidates a sample because of interference as specified in clause (B), the laboratory shall notify the
system within 1 business day to collect another sample from the same location as the original sample within
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24 hours of being notified of the interference and have it analyzed for the presence of total coliforms. The system
shall resample within 24 hours of being notified of interference and continue to resample every 24 hours until it
receives a valid result. The Department may extend this 24-hour limit to a maximum of 72 hours if the system
adequately demonstrates a logistical problem outside the system's control in having the resamples analyzed within 30
hours. A logistical problem outside the system's control may include a notification of a laboratory sample
invalidation, due to interference, which is received over a holiday or weekend in which the services of a Department
certified laboratory are not available within the prescribed sample holding time.

(iv) Compliance determinations.
(A) The MCL is based on the presence or absence of total coliforms in a sample, rather than coliform density.

(1) For a system which collects at least 40 samples per month, if no more than 5.0% of the samples collected during
a month are total coliform-positive, the system is in compliance with the MCL for total coliforms.

(1) For a system which collects fewer than 40 samples per month, if no more than one sample collected during the
month is total coliform-positive, the system is in compliance with the MCL for total coliforms.

(B) Any fecal coliform-positive repeat sample or E. coli -- positive repeat sample, or any total coliform-positive repeat
sample following a fecal coliform-positive or E. coli -- positive routine sample constitutes a violation of the MCL for
total coliforms.

(C) A public water system shall determine compliance with the MCL for total coliforms in clauses (A) and (B) for each
month in which it is required to monitor for total coliforms.

(v) Special purpose samples, such as those taken to determine whether disinfection practices are sufficient following pipe
placement, replacement or repair, may not be used to determine compliance with the MCL for total coliform. Check
samples taken under subparagraph (ii) are not considered special purpose samples, and shall be used to determine
compliance with the monitoring and MCL requirements for total coliforms established under this paragraph and §
109.202(a)(2).

(4) Exception. For a water system which complies with the performance monitoring requirements under paragraph (2), the monitoring
requirements for compliance with the turbidity MCL do not apply.

(5) Monitoring requirements for VOCs. Community water systems and nontransient noncommunity water systems shall monitor for
compliance with the MCLs for VOCs established by the EPA under 40 CFR 141.61(a) (relating to MCLs for organic
contaminants). The monitoring shall be conducted according to the requirements established by the EPA under 40 CFR 141.24(f)
(relating to organic chemicals sampling and analytical requirements), incorporated herein by reference, except as modified by
this chapter. Initial or first year monitoring mentioned in this paragraph refers to VOC monitoring conducted on or after January
1, 1993.

(i) Vinyl chloride. Monitoring for compliance with the MCL for vinyl chloride is required for groundwater entry points at which
one or more of the following two-carbon organic compounds have been detected: trichloroethylene, tetrachloroethylene,
1,2-dichloroethane, 1,1,1-trichloroethane, cis-1,2-dichloroethylene, trans-1,2-dichloroethylene or 1,1-dichloroethylene and
shall consist of quarterly samples. If the results of the first analysis do not detect vinyl chloride, monitoring shall be
reduced to one sample during each compliance period. Surface water entry points shall monitor for vinyl chloride as
specified by the Department.

(i) Initial monitoring. Initial monitoring shall consist of 4 consecutive quarterly samples at each entry point in accordance with
the following monitoring schedule during the compliance period beginning January 1, 1993, except for systems which are
granted reduced initial monitoring in accordance with clauses (E) and (F). A system which monitors during the initial
monitoring period, but begins monitoring before its scheduled initial monitoring year specified in this subparagraph, shall
begin monitoring every entry point during the first calendar quarter of the year it begins monitoring, except as provided in
clause (E).

(A) Systems serving more than 10,000 persons shall begin monitoring during the quarter beginning January 1, 1994.
(B) Systems serving 3,301 persons to 10,000 persons shall begin monitoring during the quarter beginning January 1, 1995.
(C) Systems serving 500 to 3,300 persons shall begin monitoring during the quarter beginning January 1, 1993.

(D) Systems serving fewer than 500 persons shall begin monitoring during the quarter beginning January 1, 1994.
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(E) For systems serving 3,300 or fewer people which monitor at least one quarter prior to October 1, 1993, and do not
detect VOCs at an entry point during the first quarterly sample, the required initial monitoring is reduced to one
sample at that entry point. For systems serving 500 to 3,300 people to qualify for this reduced monitoring, the initial
monitoring shall have been conducted during the quarter beginning January 1, 1993.

(F) For systems serving more than 3,300 people, which were in existence prior to January 1, 1993, initial monitoring for
compliance with the MCLs for VOCs established by the EPA under 40 CFR 141.61(a) is reduced to one sample for
each entry point which meets the following conditions:

(1) VOC monitoring required by the Department between January 1, 1988, and December 31, 1992, has been
conducted and no VOCs regulated under 40 CFR 141.61(a) were detected.

(1) The first quarter monitoring required by this paragraph has been conducted during the first quarter of the
system's scheduled monitoring year under this paragraph, with no detection of a VOC.

(G) Systems with new entry points associated with new sources which are permitted under Subchapter E (relating to
permit requirements) to begin operation after December 31, 1992, shall conduct initial monitoring as follows. New
entry points shall be monitored quarterly, beginning the first full quarter the entry point begins serving the public.

(iii) Repeat monitoring for entry points at which a VOC is detected. For entry points at which a VOC is detected at a level equal
to or greater than 0.0005 mg/L, then:

(A) Monitoring shall be repeated quarterly beginning the quarter following the detection for VOCs for which the EPA has
established MCLs under 40 CFR 141.61(a), except for vinyl chloride as provided in subparagraph (i), until reduced
monitoring is granted in accordance with this subparagraph.

(B) The Department may decrease the quarterly monitoring requirement specified in clause (A) provided it has determined
that the system is reliably and consistently below the MCL. The Department will not make this determination unless a
groundwater or GUDI system takes a minimum of 2 quarterly samples and a surface water system takes a minimum
of 4 quarterly samples.

(C) If the Department determines that the system is reliably and consistently below the MCL, the Department may allow
the system to monitor annually. Systems which monitor annually shall monitor during the quarter that previously
yielded the highest analytical result, or as specified by the Department.

(iv) Repeat monitoring for entry points at which no VOC is detected.

(A) For entry points at which VOCs are not detected during the first year of quarterly monitoring, or annual monitoring if
only one sample was required at an entry point for first year monitoring under subparagraph (ii)(E), or (F), required
monitoring is reduced to one sample per entry point per year.

(B) For groundwater or GUDI entry points where VOCs are monitored in accordance with this paragraph, but are not
detected during 3 years of quarterly or annual monitoring, or both, required monitoring is reduced to one sample per
entry point during each subsequent compliance period. Reduced monitoring shall be conducted at 3-year intervals
from the year of required initial monitoring.

(v) Repeat monitoring for VOCs with MCL exceedances. For entry points at which a VOC MCL is exceeded, monitoring shall
be conducted quarterly, beginning the quarter following the exceedance. Quarterly monitoring shall continue until a
minimum of 4 consecutive quarterly samples shows the system is in compliance as specified in subparagraph (x) and the
Department determines the system is reliably and consistently below the MCL. If the Department determines that the
system is in compliance and is reliably and consistently below the MCL, the Department may allow the system to monitor
in accordance with subparagraph (iii)(C).

(vi) Confirmation samples. A confirmation sample shall be collected and analyzed for each VOC listed under 40 CFR 141.61(a)
which is detected at a level in excess of its MCL during annual or less frequent compliance monitoring. The confirmation
sample shall be collected within 2 weeks of notification by the accredited laboratory performing the analysis that an MCL
has been exceeded. The average of the results of the original and the confirmation sample will be used to determine
compliance. Monitoring shall be completed by the deadline specified for VOC compliance monitoring.

(vii) Reduced monitoring. When reduced monitoring is provided under subparagraph (iii) or (iv), the system shall monitor the
entry point during the calendar year quarter that previously yielded the highest analytical result, or as
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specified by the Department. The reduced monitoring option in subparagraph (iv)(B) does not apply to entry points at
which treatment has been installed for VOC removal. Quarterly performance monitoring is required for VOCs for which
treatment has been installed.

(viii) Waivers. Waivers under 40 CFR 141.24(f)(7) and (10) will not be available for the VOC monitoring requirements in this
paragraph. Systems with groundwater or GUDI entry points which have 3 consecutive years of quarterly or annual samples
with no detection of a VOC may apply to the Department for a waiver. Entry points at which treatment has been installed
to remove a VOC are not eligible for a monitoring waiver.

(A) A use waiver may be granted to a public water supplier from conducting monitoring under subparagraph (iii)(C),
based on documentation provided by the public water supplier and a determination by the Department that the criteria
has been met. Waivers may be granted after evaluating the following criteria:

(1) Knowledge of previous use, including transport, storage or disposal, of a substance containing VOCs within the
wellhead protection area Zones | and 11 as defined under § 109.1 (relating to definitions).

(I11) If a determination by the Department reveals no previous use, a waiver may be granted.

(B) Ifause waiver is granted by the Department, required monitoring is reduced to one sample per entry point during each
subsequent compliance period. Monitoring shall be conducted at 3-year intervals from the year of required initial
monitoring.

(C) A use waiver is effective for one compliance period and may be renewed in each subsequent compliance period.
(D) Susceptibility waivers under 40 CFR 141.24(f)(8)(ii) will not be available for the VOC monitoring requirements in
this paragraph.

(E) Waiver requests and renewals shall be submitted to the Department, on forms provided by the Department, for review
and approval prior to the end of the applicable monitoring period. Until the waiver request or renewal is approved, the
public water system is responsible for conducting all required monitoring.

(ix) Invalidation of VOC samples.
(A) The Department may invalidate results of obvious sampling errors.

(B) A VOC sample invalidated under this subparagraph does not count towards meeting the minimum monitoring
requirements of this paragraph.

(x) Compliance determinations. Compliance with the VOC MCLs shall be determined based on the analytical results obtained
at each entry point. If one entry point is in violation of an MCL, the system is in violation of the MCL.

(A) For systems monitoring more than once per year, compliance with the MCL is determined by a running annual
average of all samples taken at each entry point.

(B) If monitoring is conducted annually or less frequently, the system is out of compliance if the level of a contaminant at
any entry point is greater than the MCL. If a confirmation sample is collected as specified in subparagraph (vi),
compliance is determined using the average of the two sample results.

(C) If any sample result will cause the running annual average to exceed the MCL at any entry point, the system is out of
compliance with the MCL immediately.

(D) If a system fails to collect the required number of samples, compliance with the MCL will be based on the total
number of samples collected.

(E) If asample result is less than the detection limit, zero will be used to calculate compliance.

(6) Monitoring requirements for SOCs (pesticides and PCBs). Community water systems and nontransient noncommunity water
systems shall monitor for compliance with the MCLs for SOCs established by the EPA under 40 CFR 141.61(c). The monitoring
shall be conducted according to the requirements established by the EPA under 40 CFR 141.24(h), incorporated herein by
reference except as modified by this chapter.

(i) Initial monitoring. Initial monitoring shall consist of 4 consecutive quarterly samples at each entry point beginning during the
quarter beginning January 1, 1995, except for systems which are granted an initial monitoring waiver in accordance with
subparagraph (vii). Systems which monitor during the initial monitoring period but begin monitoring before 1995 shall
begin monitoring during the first calendar quarter of the year. New entry points
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associated with new sources which are vulnerable to SOC contamination, as determined in accordance with subparagraph
(vii), and which begin operation after March 31, 1995, shall be monitored quarterly, beginning the first full quarter the
entry point begins serving the public.

(ii) Repeat monitoring for SOCs that are detected. If an SOC is detected (as defined by the EPA under 40 CFR Part
141.24(h)(18) or by the Department), then:

(A) Monitoring for the detected SOC shall be conducted quarterly, beginning the quarter following the detection, until
reduced monitoring is granted in accordance with this subparagraph.

(B) The Department may decrease the quarterly monitoring requirement specified in clause (A) provided it has determined
that the system is reliably and consistently below the MCL. The Department will not make this determination unless a
groundwater or GUDI system takes a minimum of 2 quarterly samples and a surface water system takes a minimum
of 4 quarterly samples.

(C) If the Department determines that the system is reliably and consistently below the MCL, the Department may allow
the system to monitor annually. Systems which monitor annually shall monitor during the quarter that previously
yielded the highest analytical result, or as specified by the Department.

(D) Systems which have 3 consecutive years of quarterly or annual samples with no detection of a contaminant may apply
to the Department for a waiver as specified in subparagraph (vii). A waiver is effective for one compliance period and
may be renewed in each subsequent compliance period.

(E) For entry points at which either heptachlor or heptachlor epoxide is detected during the initial round of consecutive
quarterly samples, or in subsequent repeat samples, the monitoring shall be continued for both contaminants in
accordance with the more frequent monitoring required of the two contaminants based on the level at which each is
detected.

(iii) Repeat monitoring for SOCs that are not detected. For entry points at which SOCs are not detected during the first year of
quarterly monitoring, the required monitoring is reduced to one sample in each 3-year compliance period for systems
serving 3,300 or fewer persons and to 2 consecutive quarterly samples in each compliance period for systems serving more
than 3,300 persons. Reduced monitoring shall be conducted at 3-year intervals from the year of required initial VOC
monitoring, in accordance with paragraph (5)(ii).

(iv) Repeat monitoring for SOCs with MCL exceedances. For entry points at which an SOC MCL is exceeded, monitoring for
the detected SOC shall be conducted quarterly, beginning the quarter following the exceedance. Quarterly monitoring shall
continue until a minimum of 4 consecutive quarterly samples shows the system is in compliance as specified in
subparagraph (ix) and the Department determines the system is reliably and consistently below the MCL. If the Department
determines that the system is in compliance and is reliably and consistently below the MCL, the Department may allow the
system to monitor in accordance with subparagraph (ii)(C).

(v) Confirmation samples. A confirmation sample shall be collected and analyzed for each SOC listed under 40 CFR 141.61(c)
which is detected at a level in excess of its MCL during annual or less frequent compliance monitoring. The confirmation
sample shall be collected within 2 weeks of the water supplier receiving notification from the accredited laboratory
performing the analysis that an MCL has been exceeded. The average of the results of the original and the confirmation
samples will be used to determine compliance. Confirmation monitoring shall be completed by the deadline specified for
SOC compliance monitoring.

(vi) Reduced monitoring. When reduced monitoring is provided under subparagraph (ii) or (iii), the system shall monitor the
entry point during the second calendar year quarter, or the second and third calendar year quarter when 2 quarterly samples
are required in each compliance period, unless otherwise specified by the Department. The reduced monitoring option in
subparagraph (iii) does not apply to entry points at which treatment has been installed for SOC removal. Compliance
monitoring for SOCs for which treatment has been installed to comply with an MCL shall be conducted at least annually,
and performance monitoring shall be conducted quarterly.

(vii) Waivers. A waiver will be granted to a public water supplier from conducting the initial compliance monitoring or repeat
monitoring, or both, for an SOC based on documentation provided by the public water supplier and a determination by the
Department that the criteria in clause (B), (C) or (D) has been met. A waiver is effective for one compliance period and
may be renewed in each subsequent compliance period. If the Department has not granted a use waiver in accordance with
clause (B), the public water supplier is responsible for submitting a waiver application and renewal application to the
Department for review in accordance with clause (B) or (C) for specific
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entry points. Waiver applications will be evaluated relative to the vulnerability assessment area described in clause (A) and
the criteria in clause (B) or (C). Entry points at which treatment has been installed to remove an SOC are not eligible for a
monitoring waiver for the SOCs for which treatment has been installed.

(A) Vulnerability assessment area for SOCs except dioxin and PCBs.

(1) For groundwater or GUDI entry points, the vulnerability assessment area shall consist of wellhead protection
area Zones | and Il.

(1) For surface water entry points, the vulnerability assessment area shall consist of the area that supplies water to
the entry point and is separated from other watersheds by the highest topographic contour.

(B) Use waivers. A use waiver will be granted by the Department for contaminants which the Department has determined
have not been used, stored, manufactured, transported or disposed of in this Commonwealth, or portions of this
Commonwealth. A use waiver specific to a particular entry point requires that an SOC was not used, stored,
manufactured, transported or disposed of in the vulnerability assessment area. If use waiver criteria cannot be met, a
public water supplier may apply for a susceptibility waiver.

(C) Susceptibility waivers. A susceptibility waiver for specific contaminants may be granted based on the following
criteria, and only applies to groundwater entry points:

(1) Previous analytical results.

(I1) Environmental persistence and transport of the contaminant.

(111) Proximity of the drinking water source to point or nonpoint source contamination.
(1V) Elevated nitrate levels as an indicator of the potential for pesticide contamination.
(V) Extent of source water protection or approved wellhead protection program.

(D) Wavier requests and renewals. Waiver requests and renewals shall be submitted to the Department, on forms provided
by the Department, for review and approval prior to the end of the applicable monitoring period. Until the waiver
request or renewal is approved, the public water system is responsible for conducting all required monitoring.

(E) Waivers for dioxin and PCBs. A system is granted a waiver from monitoring for dioxin and PCBs unless the
Department determines that there is a source of dioxin or PCB contamination which poses a threat to a drinking water
source.

(viii) Invalidation of SOC samples.
(A) The Department may invalidate results of obvious sampling errors.

(B) An SOC sample invalidated under this subparagraph does not count towards meeting the minimum monitoring
requirements of this paragraph.

(ix) Compliance determinations. Compliance with the SOC MCLs shall be determined based on the analytical results obtained
at each entry point. If one entry point is in violation of an MCL, the system is in violation of the MCL.

(A) For systems monitoring more than once per year, compliance with the MCL is determined by a running annual
average of all samples taken at each entry point.

(B) If monitoring is conducted annually or less frequently, the system is out of compliance if the level of a contaminant at
any entry point is greater than the MCL. If a confirmation sample is collected as specified in subparagraph (v),
compliance is determined using the average of the two sample results.

(C) If any sample result will cause the running annual average to exceed the MCL at any entry point, the system is out of
compliance with the MCL immediately.

(D) If a system fails to collect the required number of samples, compliance with the MCL will be based on the total
number of samples collected.

(E) If asample result is less than the detection limit, zero will be used to calculate compliance.

(7) Monitoring requirements for 10Cs. Community water systems and nontransient noncommunity water systems shall monitor for
compliance with the MCLs for 10Cs established by the EPA under 40 CFR 141.62 (relating to maximum
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contaminant levels (MCLs) for inorganic contaminants). Transient noncommunity water suppliers shall monitor for compliance
with the MCLs for nitrate and nitrite. The monitoring shall be conducted according to the requirements established by the EPA
under 40 CFR 141.23 (relating to inorganic chemical sampling and analytical requirements). The requirements are incorporated
by reference except as modified by this chapter.

(i) Monitoring requirements for asbestos.

(A) Waivers for ashestos monitoring. A system is granted a waiver from asbestos monitoring unless the Department
determines that the system'’s distribution system contains asbestos cement pipe and the system has not implemented
optimum corrosion control measures, or the Department determines that the system's source water is vulnerable to
ashestos contamination.

(B) Initial monitoring schedule. Community water systems and nontransient noncommunity water systems not granted a
waiver under clause (A) shall monitor for compliance with the MCL for asbestos by taking one sample at each
vulnerable sampling point during the first 3-year compliance period of each 9-year compliance cycle, with the initial
compliance monitoring beginning not later than the calendar year beginning January 1, 1995.

(C) Monitoring of new entry points. New entry points which begin operation after December 31, 1995, shall conduct
initial monitoring during the first compliance period of the first compliance cycle after the entry point begins serving
the public, if the Department determines that a waiver cannot be granted in accordance with clause (A).

(D) Repeat monitoring for systems that exceed the ashestos MCL. If a sample exceeds the MCL for asbestos, the
monitoring at that sampling point shall be continued quarterly beginning in the quarter following the MCL violation.
After 4 consecutive quarterly samples with results reliably and consistently below the MCL at that entry point, the
required monitoring is reduced to one sample at that entry point during the first 3-year compliance period of each
subsequent 9-year compliance cycle, if treatment has not been installed to remove asbestos from the source water.
Compliance monitoring at entry points at which treatment has been installed to remove ashestos from source water
shall be conducted at least annually, and performance monitoring shall be conducted quarterly.

(E) Confirmation samples. For ashestos sample results in excess of the MCL during annual or less frequent compliance
monitoring, the water supplier shall take a confirmation sample within 2 weeks of notification by the accredited
laboratory performing the analysis. The average of the results of the original and the confirmation sample will be used
to determine compliance. Monitoring shall be completed by the deadline specified for asbestos compliance
monitoring.

(i) Monitoring requirements for nitrate and nitrite.

(A) Initial monitoring schedule. A public water system shall begin monitoring for nitrate and nitrite by taking one annual
sample at each groundwater or GUDI entry point to the distribution system beginning during the year beginning
January 1, 1993. Community water systems and nontransient noncommunity water systems with surface water
sources shall monitor quarterly at each surface water entry point for nitrate and nitrite beginning during the quarter
beginning January 1, 1993. Transient noncommunity water systems shall monitor each surface water entry point by
taking one annual sample beginning during the year beginning January 1, 1993.

(B) Monitoring of new entry points.

(1)  New community and nontransient noncommunity surface water entry points associated with new sources shall
be monitored quarterly, beginning the first full quarter the entry point begins serving the public. Quarterly
monitoring shall continue until reduced monitoring is granted in accordance with clause (C)(II) or (D).

(1) New community and nontransient noncommunity groundwater or GUDI entry points and new transient
noncommunity entry points associated with new sources shall be monitored annually, beginning within 1 year
of serving the public.

(C) Repeat monitoring for systems with nitrate or nitrite levels equal to or greater than 50 % of the MCLs.

()  For entry points at which initial monitoring results or subsequent monitoring indicate nitrate or nitrite levels
equal to or greater than 50% of the MCL, water systems shall begin quarterly monitoring the
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quarter following detection at that level and continue quarterly monitoring for both nitrate and nitrite, unless
reduced monitoring is granted in accordance with subclause (I1) or (111).

(I11) For surface water entry points, after 4 consecutive quarterly samples at an entry point for a water system indicate
nitrate and nitrite levels in each sample are less than 50% of the MCLs, the required compliance monitoring is
reduced to 1 sample per year at the entry point. Annual monitoring shall be conducted during the quarter which
previously resulted in the highest analytical result, unless the Department determines that a different monitoring
quarter should be used in accordance with paragraph (10).

(111) For groundwater or GUDI entry points, after 4 consecutive quarterly samples at an entry point for a water
system indicate nitrate and nitrite levels in each sample are reliably and consistently below the MCL, the
required compliance monitoring is reduced to 1 sample per year at the entry point. Annual monitoring shall be
conducted during the quarter which previously resulted in the highest analytical result, unless the Department
determines that a different monitoring quarter should be used in accordance with paragraph (10).

(1V) For nitrate or nitrite sample results in excess of the MCLs, the water supplier shall take a confirmation sample
within 24 hours of having received the original sample result. A water supplier that is unable to comply with the
24-hour sampling requirement shall immediately notify persons served by the public water system in
accordance with § 109.408. Systems exercising this option shall take and analyze a confirmation sample within
2 weeks of notification of the analytical results of the first sample.

(V) Noncommunity water systems for which an alternate nitrate level has been approved by the Department in
accordance with 40 CFR 141.11(d) are not required to collect a confirmation sample if only the nitrate MCL is
exceeded and nitrate is not in excess of the alternate nitrate level. If the alternate nitrate level is exceeded, the
water supplier shall collect a confirmation sample within 24 hours after being advised by the certified laboratory
performing the analysis that the compliance sample exceeded 20 mg/L for nitrate. Confirmation monitoring
shall be completed by the deadline for compliance monitoring.

(V1) Quarterly performance monitoring is required for nitrate and nitrite at entry points where treatment has been
installed to remove nitrate or nitrite.

(D) Repeat monitoring for systems with nitrate and nitrite levels less than 50 % of the MCLs. For entry points at which
initial monitoring results indicate nitrate and nitrite levels in each sample are less than 50% of the MCLs, nitrate and
nitrite monitoring shall be repeated annually during the calendar quarter which previously resulted in the highest
analytical result, unless the Department determines that a different monitoring quarter should be used in accordance
with paragraph (10).

(iii) Monitoring requirements for antimony, arsenic, barium, beryllium, cadmium, cyanide, chromium, fluoride, mercury,
nickel, selenium and thallium.

(A) Initial monitoring schedule. Community water systems and nontransient noncommunity water systems shall monitor
each surface water entry point annually beginning during the year beginning January 1, 1993, and shall monitor each
groundwater or GUDI entry point once every 3 years beginning during the year beginning January 1, 1994.

(B) Monitoring of new entry points. New groundwater or GUDI entry points which begin operation after December 31,
1994, shall begin initial monitoring in accordance with the schedule in clause (A) -- that is, 1997, and so forth. New
surface water entry points shall begin initial annual monitoring during the first new calendar year after the entry point
begins serving the public.

(C) Repeat monitoring for entry points at which an 10C MCL is exceeded.

(1) For entry points at which initial monitoring results or subsequent monitoring indicates an 10C level in excess of
the MCL, monitoring shall be repeated quarterly beginning the quarter following detection at that level for each
10C in excess of an MCL, until reduced monitoring is granted in accordance with subclause (11).

(I1) After analyses of 4 consecutive quarterly samples at an entry point where treatment has not been installed to
comply with an IOC MCL indicate that contaminant levels are reliably and consistently below the MCLs, the
required monitoring for each 10C that is reliably and consistently below the MCL is reduced to the frequencies
stated in clause (A). This reduced monitoring option does not apply to entry points at
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which treatment has been installed for IOC removal. Compliance monitoring for I0Cs for which treatment has
been installed to comply with an MCL shall be conducted at least annually, and performance monitoring shall
be conducted quarterly.

(111) A confirmation sample shall be collected and analyzed for each 10C listed under 40 CFR 141.62(b) which is
detected at a level in excess of its MCL during annual or less frequent compliance monitoring. The confirmation
sample shall be collected within 2 weeks of notification by the accredited laboratory performing the analysis
that an MCL has been exceeded. The average of the results of the original and the confirmation samples will be
used to determine compliance. Confirmation monitoring shall be completed by the deadline specified for IOC
compliance monitoring.

(D) Waivers for antimony, arsenic, barium, beryllium, cadmium, chromium, fluoride, mercury, nickel, selenium and
thallium monitoring. Except when treatment has been installed to remove the 10C, after 3 consecutive rounds of quarterly,
annual or triennial monitoring indicate the contaminant level for an 10C is reliably and consistently below the MCL in all
samples at an entry point, routine monitoring for the remainder of the compliance cycle for that IOC may be waived and
the required monitoring for the IOC may be reduced to 1 sample per 9-year compliance cycle at that entry point.

(1) Waivers may be granted based on the following criteria:
(-a-) Previous analytical results.

(-b-) Other factors which may affect contaminant concentrations such as changes in groundwater pumping
rates, changes in the system's configuration, changes in the system's operating procedures, changes in
stream flows or characteristics, or other factors as determined by the Department on a case-by-case basis.

(1) A decision by the Department to grant a waiver will be made in writing and will set forth the basis for the
determination. The determination may be made upon an application by the public water system. The public
water system shall specify the basis for its request. The Department will review and, when appropriate, revise its
determination of the appropriate monitoring frequency when the system submits new monitoring data or when
other data relevant to the system's appropriate monitoring frequency becomes available.

(1) Reduced monitoring shall be conducted during the first monitoring period of the next monitoring cycle. A
waiver is effective for one compliance cycle and may be renewed in each subsequent compliance cycle.

(1V) Waiver requests and renewals shall be submitted to the Department, on forms provided by the Department, for
review and approval prior to the end of the applicable monitoring period. Until the waiver request or renewal is
approved, the public water system is responsible for conducting all required monitoring.

(E) Waivers for cyanide monitoring. Waivers may be granted for monitoring of cyanide, provided that the system is not
vulnerable due to lack of any industrial source of cyanide.

(F) Operational monitoring for fluoride. Public water suppliers who fluoridate shall conduct operational monitoring for
fluoride daily.

(iv) Invalidation of 10C samples.
(A) The Department may invalidate results of obvious sampling errors.

(B) An IOC sample invalidated under this subparagraph does not count towards meeting the minimum monitoring
requirements of this section.

(v) Compliance determinations. Compliance with the I0C MCLs shall be determined based on the analytical results obtained at
each entry point. If one entry point is in violation of an MCL, the system is in violation of the MCL.

(A) For systems monitoring more than once per year, compliance with the MCL for antimony, arsenic, asbestos, barium,
beryllium, cadmium, chromium, cyanide, fluoride, mercury, nickel, selenium or thallium is determined by a running
annual average of all samples taken at each entry point. If the average at any entry point is greater than the MCL, then
the system is out of compliance. If any one sample would cause the annual average to be exceeded, then the system is
out of compliance immediately.
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(B) For systems monitoring annually, or less frequently, the system is out of compliance with the MCL for antimony,
arsenic, asbestos, barium, beryllium, cadmium, chromium, cyanide, fluoride, mercury, nickel, selenium or thallium if
the level of a contaminant at any sampling point is greater than the MCL. If a confirmation sample is collected as
specified in subparagraph (ii)(C)(lI1), compliance is determined using the average of the two samples.

(C) Compliance with the MCLs for nitrate and nitrite is determined based on one sample if the levels of these
contaminants are below the MCLs. If the levels of nitrate or nitrite exceed the MCLs in the initial sample, a
confirmation sample is required in accordance with subparagraph (ii)(C)(I1l), and compliance shall be determined
based on the average of the initial and confirmation samples.

(D) If a system fails to collect the required number of samples, compliance with the MCL will be based on the total
number of samples collected.

(E) If asample result is less than the detection limit, zero will be used to calculate compliance.
(8) Monitoring requirements for public water systems that obtain finished water from another public water system.

(i) Consecutive water suppliers shall monitor for compliance with the MCL for microbiological contaminants at the frequency
established by the EPA and incorporated by reference into this chapter.

(if) Community consecutive water suppliers shall monitor the distribution system for compliance with the MCL for asbestos at
the frequency indicated in paragraph (7)(i), when the Department determines that the system's distribution system contains
asbestos cement pipe and optimum corrosion control measures have not been implemented.

(iii) Consecutive water suppliers may be exempt from conducting monitoring for the MCLs for VOCs, SOCs and 10Cs and
radionuclides if the public water system from which the finished water is obtained complies with paragraphs (5) -- (7) and
(14) and is in compliance with the MCLs, except that asbestos monitoring is required in accordance with subparagraph (ii) .

(iv) For a public water system which is not a consecutive water system, the exemption in subparagraph (iii) applies to entry
points which obtain finished water from another public water system.

(v) A public water supplier that obtains finished water from another permitted public water system using either surface water or
GUDI sources shall, beginning May 16, 1992, measure the residual disinfectant concentration at representative points in
the distribution system at least as frequently as the frequency required for total coliform sampling for compliance with the
MCL for microbiological contaminants.

(vi) Community water systems and nontransient noncommunity water systems that obtain finished water from another
permitted public water system shall comply with the monitoring requirements for disinfection byproducts and
disinfectant residuals in paragraphs (12)(i) -- (v) and (13).

(vii) A community water system which is a consecutive water system shall comply with the monitoring requirements for lead
and copper as specified in § 109.1101(c) (relating to lead and copper).

(viii) A public water supplier that obtains finished water from another permitted public water system using groundwater shall
comply with Subchapter M (relating to additional requirements for groundwater sources).

(9) Monitoring requirements for POE devices. A public water supplier using a POE device shall, in addition to the monitoring
requirements specified in paragraphs (1) -- (8), conduct monitoring on the devices installed. As a minimum, the monitoring shall
include the MCLs for which the POE device is intended to treat and monthly microbiological monitoring. The Department may
allow the water supplier to reduce the frequency of microbiological monitoring based upon historical performance. Except for
microbiological contaminants, monitoring shall be performed quarterly on 25% of the installed POE devices with the locations
rotated so that each device is monitored at least once annually, unless increased monitoring is required by the Department under
§109.302.

(10) Additional monitoring. The Department may by written notice require a public water supplier to conduct monitoring for
compliance with MCLs or MRDLs during a specific portion of a monitoring period, if necessary to ensure compliance with the
monitoring or reporting requirements in this chapter.

(11) Monitoring requirements for entry points that do not provide water continuously. Entry points from which water is not
provided during every quarter of the year shall monitor in accordance with paragraphs (5) -- (7), except that monitoring
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is not required during a quarter when water is not provided to the public, unless special monitoring is required by the Department
under § 109.302.

(12) Monitoring requirements for disinfection byproducts and disinfection byproduct precursors. Community water systems and
nontransient noncommunity water systems that use a chemical disinfectant or oxidant shall monitor for disinfection byproducts
and disinfection byproduct precursors in accordance with this paragraph. Community water systems and nontransient
noncommunity water systems that obtain finished water from another public water system that uses a chemical disinfectant or
oxidant to treat the finished water shall monitor for TTHM and HAADS in accordance with this paragraph. Systems that use either
surface water or GUDI sources and that serve at least 10,000 persons shall begin monitoring by January 1, 2002. Systems that
use either surface water or GUDI sources and that serve fewer than 10,000 persons, or systems that use groundwater sources,
shall begin monitoring by January 1, 2004. Systems monitoring for disinfection byproducts and disinfection byproduct
precursors shall take all samples during normal operating conditions. Systems monitoring for disinfection byproducts and
disinfection byproduct precursors shall use only data collected under this chapter to qualify for reduced monitoring. Compliance
with the MCLs and monitoring requirements for TTHM, HAADS, chlorite (where applicable) and bromate (where applicable)
shall be determined in accordance with 40 CFR 141.132 and 141.133 (relating to monitoring requirements; and compliance
requirements) which are incorporated herein by reference.

(i) TTHM and HAAGS Stage 1 DBP Rule.
(A) Routine monitoring.
(1) Systems that use either surface water or GUDI sources shall monitor as follows:

(-a-) Systems serving at least 10,000 persons shall take at least four samples per quarter per treatment plant. At
least 25% of all samples collected each quarter shall be collected at locations representing maximum
residence time. The remaining samples shall be taken at locations that are representative of at least
average residence time and that are representative of the entire distribution system, taking into account
the number of persons served, the different sources of water, and the different treatment methods.

(-b-) Systems serving from 500 to 9,999 persons shall take at least one sample per quarter per treatment plant.
The sample shall be taken at a location that represents a maximum residence time.

(-c-) Systems serving fewer than 500 persons shall take at least one sample per year per treatment plant during
the month of warmest water temperature. The sample shall be taken at a location that represents a
maximum residence time. If the sample, or average of all samples, exceeds either a TTHM or HAAS5
MCL, then the system shall take at least one sample per quarter per treatment plant beginning in the
quarter immediately following the quarter in which the system exceeds either the TTHM or HAA5 MCL.
The sample shall be taken at a location that represents a maximum residence time. If, after at least 1 year
of monitoring, the TTHM running annual average is no greater than 0.060 mg/L and the HAA5 running
annual average is no greater than 0.045 mg/L, the required monitoring is reduced back to one sample per
year per treatment plant.

(-d-) If a system samples more frequently than the minimum required in items (-a-) -- (-c-), at least 25% of all
samples collected each quarter shall be collected at locations representing maximum residence time, with
the remainder of the samples representing locations of at least average residence time.

(I1) Systems that use only groundwater sources not included under subclause (1) shall monitor as follows:

(-a-) Systems serving at least 10,000 persons shall take at least one sample per quarter per treatment plant.
Multiple wells drawing water from a single aquifer may be considered as a single treatment plant. The
sample shall be taken at a location that represents a maximum residence time.

(-b-) Systems serving fewer than 10,000 persons shall take at least one sample per year per treatment plant
during the month of warmest water temperature. Multiple wells drawing water from a single aquifer may
be considered as a single treatment plant. The sample shall be taken at a location that represents a
maximum residence time. If the sample, or average of all samples, exceeds either a TTHM or HAAS
MCL, then the system shall take at least one sample per quarter per treatment plant beginning in the
quarter immediately following the quarter in which the system exceeds either the TTHM or HAA5 MCL.
The sample shall be taken at a location that represents a maximum residence
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time. If, after at least 1 year of monitoring, the TTHM running annual average is no greater than 0.060
mg/L and the HAAS running annual average is no greater than 0.045 mg/L, the required monitoring is
reduced back to one sample per year per treatment plant.

(-c-) If a system samples more frequently than the minimum required, at least 25% of all samples collected
each quarter shall be collected at locations representing maximum residence time, with the remainder of
the samples representing locations of at least average residence time.

(B) Reduced monitoring. Systems shall monitor for TTHM and HAAS for at least 1 year prior to qualifying for reduced
monitoring. Systems serving at least 500 persons and that use either surface water or GUDI sources shall monitor
source water TOC monthly for at least 1 year prior to qualifying for reduced monitoring. The Department retains the
right to require a system that meets the requirements of this clause to resume routine monitoring.

M

(1

For systems serving at least 500 persons that use either surface water or GUDI sources and that have a source
water TOC running annual average that is no greater than 4.0 mg/L, a TTHM running annual average that is no
greater than 0.040 mg/L and an HAAS running annual average that is no greater than 0.030 mg/L, the required
monitoring is reduced according to items (-a-) and (-b-). Systems serving at least 10,000 persons shall resume
routine monitoring as prescribed in clause (A) if the TTHM running annual average exceeds 0.060 mg/L or the
HAAJ5 running annual average exceeds 0.045 mg/L. Systems serving from 500 to 9,999 persons shall resume
routine monitoring as prescribed in clause (A) if the annual TTHM average exceeds 0.060 mg/L or the annual
HAAS average exceeds 0.045 mg/L. Systems serving at least 500 persons that must resume routine monitoring
shall resume routine monitoring in the quarter immediately following the quarter in which the system exceeded
the specified TTHM or HAADS criteria.

(-a-) For systems serving at least 10,000 persons, the required monitoring is reduced to one sample per quarter
per treatment plant. The sample shall be taken at a location that represents a maximum residence time.

(-b-) For systems serving from 500 to 9,999 persons, the required monitoring is reduced to one sample per
year per treatment plant. The sample shall be taken during the month of warmest water temperature and
at a location that represents a maximum residence time.

(-c-) Beginning April 1, 2008, systems not monitoring under the provisions of subparagraph (v) shall take
monthly TOC samples every 30 days at a location prior to any treatment, to qualify for reduced
monitoring for TTHM and HAAS under this subparagraph. In addition to meeting other criteria for
reduced monitoring in this section, the source water TOC running annual average must be less than or
equal to 4.0 mg/L (based on the most recent 4 quarters of monitoring) on a continuing basis at each
treatment plant to reduce or remain on reduced monitoring for TTHM and HAAS5. Once qualified for
reduced monitoring for TTHM and HAAS under this section, a system may reduce source water TOC
monitoring to quarterly TOC samples taken every 90 days at a location prior to any treatment.

For systems that use only groundwater sources not included under subclause (1), the required monitoring is
reduced according to the following:

(-a-) For systems serving at least 10,000 persons that have a TTHM running annual average that is no greater
than 0.040 mg/L and an HAAS running annual average that is no greater than 0.030 mg/L, the required
monitoring is reduced to one sample per year per treatment plant. The sample shall be taken during the
month of warmest water temperature and at a location that represents a maximum residence time. If the
annual TTHM average exceeds 0.060 mg/L or the annual HAA5 average exceeds 0.045 mg/L, the
system shall resume routine monitoring as prescribed in clause (A) in the quarter immediately following
the quarter in which the system exceeds 0.060 mg/L for TTHMs or 0.045 mg/L for HAAS.

(-b-) For systems serving fewer than 10,000 persons that have an annual TTHM average that is no greater than
0.040 mg/L and an annual HAAS average that is no greater than 0.030 mg/L for 2 consecutive years or
an annual TTHM average that is no greater than 0.020 mg/L and an annual HAA5 average that is no
greater than 0.015 mg/L for 1 year, the required monitoring is reduced to one sample per 3-year cycle per
treatment plant. The sample shall be taken at a location that represents a maximum
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residence time during the month of warmest water temperature. The 3-year period shall begin on January
1 following the quarter in which the system qualifies for reduced monitoring. If the TTHM annual
average exceeds 0.060 mg/L, or the HAAS annual average exceeds 0.045 mg/L the system shall resume
routine monitoring as prescribed in clause (A), except that systems that exceed either a TTHM or HAA5
MCL shall increase monitoring to at least one sample per quarter per treatment plant beginning in the
quarter immediately following the quarter in which the system exceeds the TTHM or HAA5 MCL.

(ii) TTHM and HAAS Stage 2 DBP Rule.

(A) Applicability and schedule.

M

(1

Community water systems and nontransient noncommunity water systems using 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 shall monitor for compliance with the MCLs based on the LRAA for
TTHM and HAAS. Any system that is part of a combined distribution system shall comply at the same time as
the system with the earliest compliance date in the combined distribution system. Systems shall comply with
this subparagraph as follows:

(-a-) Systems serving 100,000 or more people begin April 1, 2012.

(-b-) Systems serving from 50,000 to 99,999 people begin October 1, 2012.
(-c-) Systems serving from 10,000 to 49,999 people begin October 1, 2013.
(-d-) Systems serving less than 10,000 people:

(-1-) Begin October 1, 2013, if no Cryptosporidium monitoring is required under §§ 109.1201 --
109.1204.

(-2-) Begin October 1, 2014, if Cryptosporidium monitoring is required under 8§ 109.1201 -- 109.1204.

For the purpose of the schedule under this subparagraph, the Department may determine that the combined
distribution system does not include certain consecutive water 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 water system
only on an emergency basis or delivering only a small percentage and small volume of water to a consecutive
water system.

(111) All systems monitoring under this paragraph shall comply with subparagraph (i) until the dates specified in this

subparagraph.

(B) Routine monitoring.

(1) A system that submitted an IDSE report shall begin monitoring at the locations and months recommended in the

IDSE report unless the Department notifies the system that other locations or additional locations are required.
A system that submitted a 40/30 certification, or qualified for a very small system waiver or a nontransient
noncommunity water system serving less than 10,000, shall monitor at the locations and dates identified in its
Stage 2 DBP rule monitoring plan following the schedule in § 109.701(g)(2)(ii) (relating to reporting and
recordkeeping).

(I1) A system required to conduct quarterly monitoring shall begin monitoring in the first full calendar quarter that

includes the compliance date specified in clause (A). A system required to conduct monitoring at frequencies
less than quarterly shall begin monitoring in the calendar month recommended in the IDSE report in accordance
with 40 CFR 141.601 and 141.602 (relating to standard monitoring; and system specific studies) as incorporated
by reference or the calendar month identified in the Stage 2 DBP rule monitoring plan no later than 12 months
after the applicable compliance date under clause (A).

(111) Monitoring shall be conducted at no fewer than the number of locations identified in the table under subclauses

(V) and (V). All systems shall monitor during the month of highest DBP concentrations. Systems on quarterly
monitoring shall sample every 90 days at each monitoring location. Sampling at each monitoring location shall
be conducted as follows:
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(-a-) Systems using surface water or GUDI sources serving a population greater than 3,300 and systems using
groundwater sourcs serving a population of 500 or greater shall take dual sample sets at each monitoring
location.

(-b-) Systems using surface water or GUDI sources serving a population of 3,300 or less and systems using
groundwater sources serving a population less than 500 shall take individual TTHM and HAA5 samples
at the locations with the highest TTHM and HAAS concentrations, respectively.

(-c-) Systems serving a population less than 500 may take a dual sample set at one location per monitoring
period if the highest TTHM and HAAS concentrations occur at the same location and during the same
month.

(1V) Community water systems and nontransient noncommunity water systems using surface water or GUDI sources
shall monitor as follows:

Population Monitoring Distribution

size frequencies system
monitoring

location

total per

monitoring

period

<500 Annually 2
500 -- Quarterly 2
3,301 -- Quarterly 2
10,000 -- Quarterly 4
50,000 -- Quarterly 8
250,000 --  Quarterly 12
1,000,000  Quarterly 16
>= Quarterly 20

(V) Community water systems and nontransient noncommunity water systems using groundwater sources shall
monitor as follows:

Population Monitoring Distribution

size frequencies system
monitoring

location

total per

monitoring

period

<500 Annually 2
500 -- Annually 2
10,000 -- Quarterly 4
100,000 --  Quarterly 6
>= Quarterly 8

(VI) An undisinfected system that begins using a disinfectant other than UV light after the dates under 40 CFR
141.600 (relating to general requirements) as incorporated by reference for complying with the IDSE
requirements, shall consult with the Department to identify compliance monitoring locations. The system shall
develop a monitoring plan under § 109.701(g)(2)(ii) that includes those monitoring locations.

(VII) Systems shall use analytical techniques adopted by the EPA under the Federal act for TTHM and HAAS
analyses. Laboratories that have received accreditation by the Department shall conduct analyses.

(C) Reduced monitoring.
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(1) Systems may reduce monitoring to the level specified in the table under subclauses (I1) and (l11) if, after at least
4 consecutive quarters, the LRAA is equal to or less than 0.040 mg/L for TTHM and equal to or less than 0.030
mg/L for HAAS at all monitoring locations. Only data collected under subparagraph (i) and this subparagraph
may be used to qualify for reduced monitoring. Systems with surface water or GUDI sources shall also take
monthly TOC samples every 30 days at a location prior to any treatment, to qualify for reduced monitoring for
TTHM and HAAS under this clause. In addition to meeting other criteria for reduced monitoring in this clause,
the source water TOC running annual average (based on the most recent 4 quarters of monitoring) must be equal
to or less than 4.0 mg/L on continuing basis at each treatment plant to reduce monitoring for TTHM and HAAS.
Once qualified for reduced monitoring for TTHM and HAAS under this clause, a system may reduce source
water TOC monitoring to quarterly TOC samples taken every 90 days at a location prior to any treatment.

(11) Community water systems and nontransient noncommunity water systems using surface water or GUDI sources
may reduce monitoring as follows:

Population Monitoring  Distribution
size frequencies system
monitoring

location total

per

monitoring

period

<500 Monitoring
may not be
reduced

500 -- Annually 1 TTHM and
3,300 1 HAAS
sample: 1 at

the location

and during

the quarter

with the

highest

TTHM single

measurement,

1 at the

location and

during the

quarter with

the highest

HAAS5 single

measurement;

1 dual sample

set per year if

the highest

Page 20 of 32





25 Pa. Code § 109.301

TTHM and
HAA5
measurements
occurred at
the same
location and
quarter.

3,301 -- Annually 2 dual sample
9,999 sets: 1 at the
location and

during the

quarter with

the highest

TTHM single

measurement,

1 at the

location and

during the

quarter with

the highest

HAAS5 single

measurement.

10,000 Quarterly 2 dual sample
-- sets at the
49,999 locations with
the highest

TTHM and

the highest

HAAS5

LRAAs.

50,000 Quarterly 4 dual sample
-- sets at the
249,999 locations with
two highest

TTHM and

two highest

HAAS5

LRAA:S.
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250,000 -  Quarterly 6 dual
- 999,999 sample
sets at the

locations

with the

three

highest

TTHM

and the

three

highest

HAAS

LRAAs.

1,000,000 Quarterly 8 dual
- sample
4,999,999 sets at the
location

with the

four

highest

TTHM

and four

highest

HAAS

LRAAs.

>= Quarterly 10 dual
5,000,000 sample
sets at the

locations

with the

five

highest

TTHM

and five

highest

HAA5

LRAA:s.

(111) Community water systems and nontransient noncommunity water systems using groundwater sources may
reduce monitoring as follows:

Population Monitoring Distribution
size frequencies system
monitoring

location

total per

monitoring

period

<500 Every third 1TTHM
year and 1

HAA5

sample: 1 at

the location

and during

the
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quarter with
the highest
TTHM single
measurement;
1 at the
location and
during quarter
with highest
HAAS5 single
measurement;
1 dual sample
set per year if
the highest
TTHM and
HAA5
measurements
occurred at
the same
location and
quarter.

500-- Annually 1TTHM and
9,999 1 HAA5
sample: 1 at

the location

and during

the quarter

with highest

TTHM single

measurement;

1 at the

location

during the

quarter with

the highest

HAAS5 single

measurement;
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1 dual sample
set per year if
the highest
TTHM and
HAA5
measurements
occurred at
the same
location and
quarter.

10,000 Annually 2 dual sample
-- sets: 1 at the
99,999 location and
during the

quarter with

the highest

TTHM single

measurement;

1 at the

location and

during the

quarter with

the highest

HAAS5 single

measurement.

100,000 Quarterly 2 dual sample
-- sets at the
499,999 locations with
the highest

TTHM and

highest

HAA5

LRAA:s.

>= Quarterly 4 dual sample
500,000 sets at the
locations with

the
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two
highest
TTHM
and two
highest
HAAS5
LRAA:s.

(1V) Systems on reduced quarterly monitoring may remain on reduced monitoring as long as the TTHM LRAA is
equal to or less than 0.040 mg/L and the HAA5 LRAA is equal to or less than 0.030 mg/L at each monitoring
location. Systems on reduced annual or less frequent monitoring may remain on reduced monitoring as long as
each TTHM sample result is equal to or less than 0.060 mg/L and each HAAS5 sample result is equal to or less
than 0.045 mg/L. In addition, the source water TOC running annual average (based on the most recent 4
quarters of monitoring) from samples collected every 90 days at a location prior to any treatment must be equal
to or less than 4.0 mg/L at each treatment plant treating surface water or GUDI sources.

(V) 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 HAAS 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 HAAS, or if the source water annual average TOC level, before any treatment, is
greater than 4.0 mg/L at any treatment plant treating surface water or GUDI sources, the system shall resume
routine monitoring under clause (B) or begin increased monitoring if clause (D)(I) applies.

(V1) The Department retains the right to require a system that meets the requirements of this clause to resume routine
monitoring.

(VII) A system may remain on reduced monitoring after the dates identified in clause (A) for compliance with this
subparagraph only if the criteria specified in items (-a-) -- (-c-) are met. If any condition is not met, the system
shall resume routine monitoring as specified in clause (B) by the dates specified in clause (A).

(-a-) The system qualified for a 40/30 certification under 40 CFR 141.603 (relating to 40/30 certification) as
incorporated by reference or has received a very small system waiver under 40 CFR 141.604 (relating to
very small system waivers) as incorporated by reference.

(-b-) The system meets the reduced monitoring criteria in this clause.

(-c-) The system has not changed or added monitoring locations from those used for compliance monitoring in
subparagraph (i).

(D) Increased monitoring.

(1) Systems that are required to monitor at a particular location annually or less frequently than annually under
clause (B) or (C) shall increase monitoring to dual sample sets once per quarter (taken every 90 days) at all
locations if any single TTHM sample result is greater than 0.080 mg/L or any single HAA5 sample result is
greater than 0.060 mg/L at any location.

(I1) A system may return to routine monitoring once it has conducted increased monitoring for at least 4 consecutive
quarters and the LRAA for every monitoring location is equal to or less than 0.060 mg/L for TTHM and is equal
to or less than 0.045 mg/L for HAAS.

(111) Systems on increased monitoring under subparagraph (i) shall remain on increased monitoring until they qualify
for a return to routine monitoring under subclause (I1). Systems shall conduct increased monitoring under
subclause (I) at the monitoring locations in the monitoring plan developed under § 109.701(g)(2)(ii) beginning
at the date identified in clause (A) for compliance with this subparagraph and remain on increased monitoring
until they qualify for a return to routine monitoring under subclause (11).

(E) General monitoring and compliance requirements.

(1) A system required to monitor quarterly shall calculate LRAAs for TTHM and HAAS using monitoring results
collected under this subparagraph and determine that each LRAA does not exceed the MCL. A system that fails
to complete four consecutive quarters of monitoring, shall calculate compliance with the
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MCL based on the average of the available data from the most recent 4 quarters. A system that takes more than
one sample per quarter at a monitoring location shall average all samples taken in the quarter at that location to
determine a quarterly average to be used in the LRAA calculation.

(1) A system required to monitor yearly or less frequently shall determine that each sample result is less than the
MCL. If any single sample result exceeds the MCL, the system shall comply with the requirements of clause
(D). If no sample result exceeds the MCL, the sample result for each monitoring location is considered the
LRAA for that monitoring location.

(111) A system required to conduct quarterly monitoring, shall make compliance calculations at the end of the 4th
calendar quarter that follows the compliance date (or earlier if the LRAA calculated based on fewer than 4
quarters of data would cause the MCL to be exceeded regardless of the monitoring results of subsequent
quarters) and at the end of each subsequent calendar quarter. A system required to conduct monitoring at a
frequency that is less than quarterly shall make compliance calculations beginning with the first compliance
sample taken after the compliance date.

(1V) A system is in violation of the MCL when the LRAA at any location exceeds the MCL for TTHM or HAA5,
calculated as specified in subclause (1), or the LRAA calculated based on fewer than 4 quarters of data if the
MCL would be exceeded regardless of the monitoring results of subsequent quarters. A system is in violation of
the monitoring requirements for each quarter that a monitoring result would be used in calculating an LRAA if
it fails to monitor.

(iiif) Chlorite. Community water systems and nontransient noncommunity water systems that use chlorine dioxide for
disinfection or oxidation shall monitor for chlorite.

(A) Routine monitoring.

(1) Daily monitoring. Systems shall take daily samples at the entrance to the distribution system. Systems that must
conduct additional monitoring in accordance with clause (B) shall continue to take routine daily samples at the
entrance to the distribution system.

(11) Monthly monitoring.

(-a-) Systems shall take a three-sample set each month in the distribution system. The system shall take one
sample at each of the following locations:

(-1-) As close to the first customer as possible.
(-2-) At a location representing an average residence time.
(-3-) At a location representing a maximum residence time.

(-b-) Systems that must conduct additional monitoring in accordance with subclause (I11) may use the results
of the additional monitoring to meet the monthly monitoring requirements of this subclause.

(111) Additional monitoring. If a daily sample at the entrance to the distribution system exceeds the chlorite MCL, the
system shall take three samples in the distribution system on the following day. The system shall take one
sample at each of the following locations:

(-a-) As close to the first customer as possible.
(-b-) At a location representing an average residence time.
(-c-) At a location representing a maximum residence time.

(B) Reduced monitoring. Chlorite monitoring in the distribution system required by clause (A)(11) is reduced to one three-
sample set per quarter after 1 year of monitoring where no individual chlorite sample taken in the distribution system
under clause (A)(I) has exceeded the chlorite MCL and the system has not been required to conduct additional
monitoring under clause (A)(I11). If any of the three individual chlorite samples taken quarterly in the distribution
system exceeds the chlorite MCL or the system is required to conduct additional monitoring under clause (A)(111), the
system shall revert to routine monitoring as prescribed by clause (A).

(iv) Bromate. Community water systems and nontransient noncommunity water systems that use ozone for disinfection or
oxidation shall monitor for bromate.
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(A) Routine monitoring. Systems shall take one sample per month for each treatment plant that uses ozone. Systems shall
take the monthly sample at the entrance to the distribution system while the ozonation system is operating under
normal conditions.

(B) Reduced monitoring.

(1) Until March 31, 2009, systems that have an average source water bromide concentration that is less than 0.05
mg/L based upon representative monthly bromide measurements for 1 year, the required monitoring is reduced
from monthly to quarterly. Systems on reduced monitoring shall continue to take monthly samples for source
water bromide. If the running annual average source water bromide concentration, computed quarterly, equals
or exceeds 0.05 mg/L based upon representative monthly measurements, the system shall revert to routine
monitoring as prescribed by clause (A).

(1) Beginning April 1, 2009, a system required to analyze for bromate may reduce monitoring from monthly to
quarterly, if the system's running annual average bromate concentration computed quarterly is less than or equal
to 0.0025 mg/L based on monthly measurements as prescribed in clause (A) for the most recent 4 quarters.
Systems qualifying for reduced bromate monitoring under subclause (1) 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. If the
running annual average bromate concentration is greater than 0.0025 mg/L, the system shall resume routine
monitoring as prescribed under clause (A).

(v) DBP precursors. Community water systems and nontransient noncommunity water systems that use either surface water or
GUDI sources and that use conventional filtration shall monitor for disinfection byproduct precursors.

(A) Routine monitoring. Systems shall take monthly samples of the source water alkalinity, the source water TOC and
postsedimentation TOC for each treatment plant that uses conventional filtration. Postsedimentation TOC can be
taken at any point between sedimentation effluent and the entry point to the distribution system. The three samples
shall be taken concurrently and at a time that is representative of both normal operating conditions and influent water
quality.

(B) Reduced monitoring. For systems with an average postsedimentation TOC of less than 2.0 mg/L for 2-consecutive
years, or less than 1.0 mg/L for 1 year, the required monitoring for source water alkalinity, source TOC and
postsedimentation TOC is reduced from monthly to quarterly for each applicable treatment plant. The system shall
revert to routine monitoring as prescribed by clause (A) in the month following the quarter when the annual average
postsedimentation TOC is not less than 2.0 mg/L.

(C) Early monitoring. Systems may begin monitoring to determine whether the TOC removal requirements of 40 CFR
141.135(b)(1) (relating to enhanced coagulation and enhanced softening performance requirements) 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 requirements of 40 CFR 141.135(b)(1) and
shall therefore apply for alternate minimum TOC removal requirements under 40 CFR 141.135(b)(4) is not eligible
for retroactive approval of the alternate minimum TOC removal requirements and is in violation. Systems may apply
for alternate minimum TOC removal requirements any time after the compliance date.

(13) Monitoring requirements for disinfectant residuals. Community water systems and nontransient noncommunity water systems
that use either chlorine, chloramines or chlorine dioxide shall monitor for disinfectant residuals in accordance with this
paragraph. Community water systems and nontransient noncommunity water systems that obtain finished water from another
public water system that uses either chlorine or chlorine dioxide to treat the finished water shall monitor for chlorine residual in
accordance with this paragraph. Community water systems and nontransient noncommunity water systems that obtain finished
water from another public water system that uses chloramines to treat the finished water shall monitor for chloramine residual in
accordance with this paragraph. Transient noncommunity water systems that use chlorine dioxide as either a disinfectant or
oxidant shall monitor for chlorine dioxide residual in accordance with this paragraph. Systems that use either surface water or
GUDI sources and that serve at least 10,000 persons shall begin monitoring by January 1, 2002. Systems that use either surface
water or GUDI sources and that serve fewer than 10,000 persons, or systems that use groundwater sources, shall begin
monitoring by January 1, 2004. Systems monitoring for disinfectant residuals shall take all samples during normal operating
conditions. Compliance with the MRDLs and monitoring requirements for chlorine, chloramines and chlorine dioxide (where
applicable) shall be determined in accordance with 40 CFR 141.132 and 141.133 (relating to monitoring requirements; and
compliance requirements) which are incorporated herein by reference.
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(i) Chlorine and chloramines. Systems shall measure the residual disinfectant level at the same points in the distribution system
and at the same time that total coliforms are sampled, as specified in paragraph (3). Systems that used either surface water
or GUDI sources may use the results of residual disinfectant concentration sampling conducted under paragraph (1) or (2)
in lieu of taking separate samples.

(ii) Chlorine dioxide.

(A) Routine monitoring. Systems shall take one sample per day at the entrance to the distribution system. For any daily
sample that exceeds the MRDL, the system shall conduct additional monitoring as specified in clause (B) in addition
to the sample required at the entrance to the distribution system.

(B) Additional monitoring. If a daily sample at the entrance to the distribution system exceeds the chlorine dioxide MRDL,
the system shall take three samples in the distribution system on the following day. 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 disinfectant addition points after the entrance to the distribution
system, the system shall take three samples as close to the first customer as possible, at intervals of at least 6 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, the system shall take one sample at each of the following
locations:

(1) As close to the first customer as possible.
(I1) At alocation representing an average residence time.
(111) At a location representing a maximum residence time.

(14) Monitoring requirements for radionuclides. Community water systems shall monitor for compliance with the MCLs for
radionuclides established by the EPA under 40 CFR 141.66(b), (c), (d) and (e) (relating to maximum contaminant levels for
radionuclides). The monitoring shall be conducted according to the requirements established by the EPA under 40 CFR 141.25
and 141.26 (relating to analytical methods for radioactivity; and monitoring frequency and compliance requirements for
radionuclides in community water systems) which are incorporated by reference, except as modified by this chapter. Initial or
first-year monitoring mentioned in this paragraph refers to monitoring conducted on or after January 1, 2005.

(i) Monitoring requirements for gross alpha particle activity, radium-226, radium-228 and uranium.

(A) Initial monitoring schedule. The initial monitoring shall consist of 4 consecutive quarterly samples for each
radionuclide at each entry point in accordance with the following monitoring schedule except for systems that are
granted reduced initial monitoring in accordance with subclause (V).

(1) Systems serving more than 3,300 persons shall begin monitoring during the quarter beginning January 1, 2005.
(1) Systems serving 500 to 3,300 persons shall begin monitoring during the quarter beginning January 1, 2006.
(111) Systems serving fewer than 500 persons shall begin monitoring during the quarter beginning January 1, 2007.

(1V) Systems that add new entry points associated with new sources shall conduct initial quarterly monitoring
beginning the first full quarter the entry point begins serving the public. Quarterly monitoring shall continue
until reduced monitoring is granted in accordance with clause (B) or subclause (V).

(V) If the first 2 quarterly samples for a radionuclide at an entry point have results below the detection limit, as
defined in 40 CFR 141.25(c)(1), the final 2 quarterly samples for that radionuclide at that entry point are
waived.

(V1) For entry points at which the average of the initial monitoring results for a radionuclide is above the MCL, the
system shall collect and analyze quarterly samples for that radionuclide at that entry point until the system has
results from 4 consecutive quarters for that radionuclide at that entry point that are at or below the MCL.

(B) Repeat monitoring. Beginning with the January 1, 2008, compliance period, systems shall take one sample for each
radionuclide at each entry point in each 3-year compliance period, unless the system qualifies for reduced monitoring
as follows:

Page 28 of 32





25 Pa. Code § 109.301

(1) For entry points where the average of the initial monitoring results for a radionuclide is at or above the detection
limit as defined in 40 CFR 141.25(c)(1), but at or below one-half of the MCL for that radionuclide, the repeat
monitoring is reduced to one sample for that radionuclide at that entry point every 6 years.

(I11) For entry points where the average of the initial monitoring results for a radionuclide is below the detection limit
as defined in 40 CFR 141.25(c)(1), the repeat monitoring is reduced to one sample for that radionuclide at that
entry point every 9 years.

(111) If a system has a monitoring result that exceeds the MCL for a radionuclide, the system shall collect and analyze
quarterly samples for that radionuclide at that entry point beginning the next calendar quarter following the
exceedance until the system has results from 4 consecutive quarters for that radionuclide at that entry point that
are below the MCL.

(1V) Systems shall use the results of the samples collected during the repeat monitoring period to determine the
monitoring frequency for subsequent monitoring periods.

(V) Reduced monitoring does not apply to those systems where treatment has been installed for radionuclide
removal to comply with an MCL listed under 40 CFR 141.66. Compliance monitoring for radionuclides where
treatment has been installed to comply with an MCL shall be conducted at least annually, and performance
monitoring for the specific radionuclides for which treatment is provided shall be conducted quarterly.

(C) Gross alpha substitution. A gross alpha particle activity measurement may be substituted for the required radium-226
measurement provided that the measured gross alpha particle activity does not exceed 5 pCi/L. A gross alpha particle
activity measurement may be substituted for the required uranium measurement provided that the measured gross
alpha particle activity does not exceed 15 pCi/L. The gross alpha measurement shall have a confidence interval of
95% (1.65 [sgr] , where [sgr] is the standard deviation of the net counting rate of the sample) for radium-226 and
uranium. If the gross alpha particle activity result is less than the detection limit as defined in 40 CFR 141.25(c)(1),
one-half of the detection limit will be used to determine compliance and the future monitoring frequency.

(D) Grandfathering. The Department will allow appropriate historical data collected at an entry point to satisfy the initial
monitoring requirements required under clause (A) for that entry point in the following situations:

(1) A system having only one entry point may use the monitoring data from the compliance monitoring period
between June 2000 and December 8, 2003.

(1) A system with multiple entry points and having appropriate historical data for each entry point may use the
monitoring data from the compliance monitoring period between June 2000 and December 8, 2003.

(1) A system with multiple entry points and having appropriate historical data for a representative point in the
distribution system may use the monitoring data from the compliance monitoring period between June 2000 and
December 8, 2003, provided that the Department finds that the appropriate historical data satisfactorily
demonstrate that each entry point is expected to be in compliance based upon the appropriate historical data and
reasonable assumptions about the variability of radionuclide levels between entry points. The system shall
supply sufficient information to allow the Department to make a written finding indicating how the data
conform to these requirements.

(i) Monitoring requirements for beta-particle and photon radioactivity.

(A) Systems designated by the Department as vulnerable to beta-particle or photon radioactivity, or both, shall sample for
beta particle and photon radioactivity. Systems shall collect quarterly samples for beta emitters and annual samples
for tritium and strontium-90 at each entry point, beginning within 1 quarter after being notified by the Department.

(1) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity at an entry
point has a running annual average (computed quarterly) less than or equal to 50 pCi/L (screening level), the
frequency of monitoring at that entry point shall be repeated every 3 years. Systems shall collect all samples
required in clause (A) during the reduced monitoring period.

(I1) For systems in the vicinity of a nuclear facility, the system may utilize environmental surveillance data collected
by the nuclear facility in lieu of monitoring at the system's entry points, when the Department
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determines that the data is applicable to the system. If there is a release from a nuclear facility, systems that are
using surveillance data shall begin monitoring at the community water system'’s entry points in accordance with
clause (A).

(B) Systems designated by the Department as utilizing waters contaminated by effluents from nuclear facilities shall
sample for beta particle and photon radioactivity. Systems shall monitor quarterly for beta emitters and iodine-131,
and annually for tritium and strontium-90 at each entry point, beginning within 1 quarter after being notified by the
Department. Monitoring shall be conducted as follows:

(1) Monitoring for gross beta particle activity shall be based on the average of an analysis of 3 monthly samples.

(1) For iodine-131, a composite of five consecutive daily samples shall be analyzed once each quarter. More
frequent monitoring, as determined by the Department, shall be conducted when iodine-131 is identified in the
finished water.

(111) Monitoring for strontium-90 and tritium shall be conducted by means of the analysis of 4 quarterly samples.

(1V) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity at an entry
point has a running annual average (computed quarterly) less than or equal to 15 pCi/L (screening level), the
frequency of monitoring at that entry point shall be reduced to four consecutive quarterly samples taken once
every 3 years. Systems shall collect all samples required in clause (B) during the reduced monitoring period.

(V) For systems in the vicinity of a nuclear facility, the system may utilize environmental surveillance data collected
by the nuclear facility in lieu of monitoring at the system's entry points, when the Department determines that
the data is applicable to the system. If there is a release from a nuclear facility, systems that are using
surveillance data shall begin monitoring at the system's entry points in accordance with clause (B).

(C) Systems designated by the Department to monitor for beta particle and photon radioactivity may not apply to the State
for a waiver from the monitoring frequencies specified in clause (A) or (B).

(D) Systems may analyze for naturally occurring potassium-40 beta particle activity from the same or equivalent sample
used for the gross beta particle activity analysis. The potassium-40 beta particle activity shall be calculated by
multiplying elemental potassium concentrations (in mg/L) by a factor of 0.82.

(E) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity exceeds the
screening level, an analysis of the sample shall be performed to identify the major radioactive constituents present in
the sample. The results of the individual constituent analysis shall be reported in pCi/L, and the appropriate doses
must be calculated and summed to determine compliance with the MCL, using the formula in 40 CFR 141.66(d)(2).
Doses shall also be calculated and combined for measured levels of tritium and strontium to determine compliance.

(F) Systems shall monitor monthly at the entry points that exceed the MCL beginning the month after the exceedance
occurs. Systems shall continue monthly monitoring until the system has established, by a rolling average of three
monthly samples, that the MCL is being met. Systems that establish that the MCL is being met shall return to
quarterly monitoring until they meet the requirements set forth in subclause (A)(I) or (B)(1V).

(iii) General monitoring and compliance requirements.

(A) The Department may require more frequent sampling than specified in subparagraphs (i) and (ii), or may require
confirmation samples. The results of the initial and confirmation samples will be averaged for use in compliance
determinations.

(B) Each system shall monitor at the time designated by the Department during each compliance period.

(C) Compliance with the MCLs will be determined based on the analytical results obtained at each entry point. If one
entry point is in violation of an MCL, the system is in violation of the MCL.

(1) For systems monitoring more than once per year, compliance with the MCL is determined by a running annual
average at each entry point. If the running annual average at an entry point is greater than the MCL,
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the system is in violation of the MCL. If a sample result will cause the running annual average to exceed the
MCL at an entry point, the system is in violation of the MCL immediately.

(I1) Systems shall include all samples taken and analyzed under this section in determining compliance, even if that
number is greater than the minimum required.

(I11) If a system does not collect all required samples when compliance is based on a running annual average of
quarterly samples, compliance will be based on the running average of the samples collected.

(1V) If a sample result is less than the detection limit, zero will be used to calculate the annual average, unless a gross
alpha particle activity is being used in lieu of radium-226 or uranium, or both. If the gross alpha particle activity
result is less than detection, one-half of the detection limit will be used to calculate the annual average.

(D) The Department may delete results of obvious sampling or analytic errors.

History

SOURCE:

The provisions of this § 109.301 adopted December 7, 1984, effective December 8, 1984, 14 Pa.B. 4479; amended
March 24, 1989, effective March 25, 1989, 19 Pa.B. 1289; amended June 16, 1989, effective June 17, 1989, 19 Pa.B.
2543; corrected July 28, 1989, effective June 17, 1989, 19 Pa.B. 3164; amended May 15, 1992, effective May 16,
1992, 22 Pa.B. 2621; amended October 7, 1994, effective October 8, 1994, 24 Pa.B. 5175; amended December 23,
1994, effective December 24, 1994, 24 Pa.B. 6404; corrected March 10, 1995, effective March 11, 1995, 25 Pa.B.
833; amended April 23, 1999, effective April 24, 1999, 29 Pa.B. 2231; amended July 20, 2001, effective July 21.
2001, 31 Pa.B. 3895 and 3938; amended August 9, 2002, effective August 10, 2002, 32 Pa.B. 3894; corrected
December 5, 2003, effective August 10, 2002, 33 Pa.B. 5916; amended April 2, 2004, effective April 3, 2004, 34
Pa.B. 1762; amended June 18, 2004, effective June 19, 2004, 34 Pa.B. 3130; amended August 13, 2004, effective
August 14, 2004, 34 Pa.B. 4435; amended May 22, 2009, effective May 23, 2009, 39 Pa.B. 2661; corrected August
29, 2009, effective August 1, 2009, 39 Pa.B. 5119; amended December 24, 2009, effective December 26, 2009, 39
Pa.B. 7279. Immediately preceding text appears at serial pages (345283) to (345318).

Annotations

Notes

NOTES:

Research References & Practice Aids

Cross References

This section cited in 25 Pa. Code § 109.202 (relating to State MCLs, MRDLs and treatment technique requirements);
25 Pa. Code § 109.302 (relating to special monitoring requirements); 25 Pa. Code § 109.303 (relating to sampling
requirements); 25 Pa. Code § 109.305 (relating to fees); 25 Pa. Code 8§ 109.408 (relating to tier 1 public notice --
categories, timing and delivery of notice); 25 Pa. Code § 109.503 (relating to public water system construction
permits); 25 Pa. Code § 109.701 (relating to reporting and recordkeeping); 25 Pa. Code 8§ 109.703 (relating to
facilities operation); 25 Pa. Code 8 109.705 (relating to sanitary survey); 25 Pa. Code § 109.710 (relating to
disinfectant residual in the distribution system); 25 Pa. Code § 109.714 (relating to filter profile, filter self-
assessment and comprehensive performance evaluations); 25 Pa. Code 8§ 109.810 (relating to reporting and
notification requirements); and 25 Pa. Code § 109.1003 (relating to monitoring requirements); and 25 Pa. Code §
109.1204 (relating to requirements for microbial toolbox components).
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25 Pa. Code § 109.710

This document is current through the May 2015 supplement Changes effective through 45 Pa.B. 1242 (March 7,
2015)

Pennsylvania Administrative Code > TITLE 25. ENVIRONMENTAL PROTECTION > PART I.
DEPARTMENT OF ENVIRONMENTAL PROTECTION > SUBPART C. PROTECTION OF NATURAL
RESOURCES > ARTICLE IlI. WATER RESOURCES > CHAPTER 109. SAFE DRINKING WATER

> SUBCHAPTER G. SYSTEM MANAGEMENT RESPONSIBILITIES

§ 109.710. Disinfectant residual in the distribution system

(a) A disinfectant residual acceptable to the Department shall be maintained throughout the distribution system
of the community water system sufficient to assure compliance with the microbiological MCLs and the
treatment technique requirements specified in § 109.202 (relating to State MCLs, MRDLs and treatment
technigue requirements). The Department will determine the acceptable residual of the disinfectant
considering factors such as type and form of disinfectant, temperature and pH of the water, and other
characteristics of the water system.

(b) A public water system that uses surface water or GUDI sources or obtains finished water from another
permitted public water system using surface water or GUDI sources shall comply with the following
requirements:

(1) As a minimum, a detectable residual disinfectant concentration of 0.02 mg/L measured as total chlorine,
combined chlorine or chlorine dioxide shall be maintained throughout the distribution system as
demonstrated by monitoring conducted under § 109.301(1) and (2) or (8)(v) (relating to general
monitoring requirements).

(2) Sampling points with nondetectable disinfectant residuals which have heterotrophic plate count (HPC)
measurements of less than 500 | are deemed to be in compliance with paragraph (1).

(3) When the requirements of paragraph (1) or (2) cannot be achieved, the supplier shall initiate an
investigation under the Department's direction to determine the cause, potential health risks and
appropriate remedial measures.

(c) Public water systems may increase residual chlorine or chloramine, but not chlorine dioxide, disinfectant
levels in the distribution system to a level that exceeds the MRDL for that disinfectant and for a time
necessary to protect public health or to address specific microbiological contamination problems caused by
circumstances such as, but not limited to, distribution line breaks, storm runoff events, source water
contamination events or cross-connection events.

History

SOURCE:

The provisions of this § 109.710 adopted December 7, 1984, effective December 8, 1984, 14 Pa.B. 4479; corrected
December 14, 1984, effective December 8, 1984, 14 Pa.B. 4511; amended March 24, 1989, effective March 25,
1989, 19 Pa.B. 1289; amended May 15, 1992, effective May 16, 1992, 22 Pa.B. 2621; amended July 20, 2001,
effective July 21, 2001, 31 Pa.B. 3895 and 3938; amended August 13, 2004, effective August 14, 2004, 34 Pa.B.
4435. Immediately preceding text appears at serial page (290569).
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State Disinfectant Residual Requirements

State Distribution System Residual (mg/L) Details about Monitoring, Compliance Determinations, etc. Regulation Citations

EPA SW — detectable residual or HPC < 500 95% of samples. Detectable is not defined. 40 CFR § 141.72 (2015)

Alabama 0.2 (free), 0.5 (total) Daily monitoring. If < 0.2 more than 4 hours, TT violation & PN within 14 days. If < 0.2 Ala. Admin. Code r. 335-7-10-.04 (2014)
more than 24 hours, bacteria samples required. If positive, acute violation & PN.

Colorado 0.2 (free or total) Measured at TCR sites. Based on # samples - 95%, more than one, one. 5 Colo. Code Regs. § 1002-11, 11.8(3)(2015)

Delaware 0.3 (free) Maintain throughout distribution system, daily monitoring at TCR sites, defines 16 Del. Admin. Code § 4462-8.2 (2015)
detectable as 0.04

Florida 0.2 (free), 0.6 (total) Maintain at all times. Two or five samples per week based on pop. If < min. residual, Fla. Admin. Code Ann. r. 62-555.350(6) (2015)
increase dose and flush until restored.

Georgia 0.2 (free) Maintain in all locations. Ga. Comp. R. & Regs. r. 391-3-5-.14(2) (2013)

Illinois 0.2 (free), 0.5 (total) Maintain in all locations. Monitor at frequent and regular intervals. Ill. Adm. Code tit. 35 § 653.604 (2015)

Indiana 0.2 (free), 0.5 (total) Defines detectable as 0.2 free or 0.5 total. 95% of samples. 327 Ind. Admin. Code 8-2-1(98) (2015)

lowa 0.3 (free), 1.5 (total) Measured at TCR sites. Continuously maintained throughout DS except at dead ends. lowa Admin. Code r. 567-42.4(3) (2015)
Defines detectable as 0.1.

Kansas 0.2 (free), 1.0 (total) Daily monitoring. 95% of samples. Kan. Admin. Regs. § 28-15-19 (2015)

Kentucky 0.2 (free), 0.5 (total) Daily monitoring. Maintain throughout distribution system. 401 Ky. Admin. Regs. 8:150 (2015)

Louisiana 0.5 (free or total) Daily at MRT sites, at TCR sample sites, and at 25% more sites. La. Admin. Code. Tit 41, § 524, 525 (2015)

Minnesota 0.1 (free or total) Requires a detectable residual and defines detectable as 0.1. Minn. R. 4720.3965 (2015) & Minn. R.

4720.0450 (2015)

Missouri 0.2 (total) Measured at TCR sites. 95% of samples. Mo. Code. Regs. tit. 10 § 60-4.055(3)&(4) (2015)

Nebraska SW - 0.2 (free), 0.25 or 0.5 (total); GW — 0.1 (free) | 95% of samples. 179 Neb. Admin. Code 13-005.01D1 (2014)

Nevada 0.05 mg/L (free or total) Requires a detectable residual and defines detectable as 0.05. Nev. Admin. Code. § 445A.6683 (2014)

New Jersey 0.05 mg/L (free or total) Requires a detectable residual and defines detectable as 0.05. N.J. Admin. Code § 7:10-11.16 & 7:10-1.3 (2015)

North Carolina | 0.2 (free), 1.0 (total) Measured at TCR sites. Must be detectable at MRT sites. 15 N.C. Admin. Code 18C.2002 (2015)

Ohio 0.2 (free), 1.0 (total) Measured at TCR sites. 95% of samples. Ohio Admin. Code 3745-81-72 & 3745-83-01 (2015)

Oklahoma 0.2 (free), 1.0 (total) Maintain at most distant points. Okla. Admin. Code § 252:631-3-3 (2014)

Pennsylvania Proposed: 0.20 mg/L (free or total) Proposed: 95% of samples, monitor daily or weekly, 5% OOC cannot be repeated. 25 Pa. Code. § 109.710 & 109.301 (2015)

Tennessee 0.2 (free) Monitor at TCR sites. 95% of samples. Tenn. Comp. R. & Regs. 0400-45-01-.31 & .17 (2015)

Texas 0.2 (free), 0.5 (total) Daily or weekly monitoring based on pop. 95% of samples. 30 Tex. Admin. Code §290.110 (2015)

Vermont 0.1 (free) Maintain at distant points and defines detectable as 0.1. 12-030-003 Vt. Code. R. 21 (2015)

West Virginia | 0.2 (total) Minimum at all points. 64CSR77,6.4.c

Source: Compiled by Pennsylvania DEP, June 2015






Industry Standards:

Great Lakes-Upper Mississippi River Board of State and Provincial Public Health and Environmental Managers, 2012 Edition, Recommended Standards for Waterworks (Ten States Standards):

e Minimum free chlorine residual in a water distribution system should be 0.2 mg/L.
e  Minimum chloramine residual, where chloramination is practiced, should be 1.0 mg/L at distant points in the distribution system.
e Higher residuals may be required depending on pH, temperature and other characteristics of the water.

Water Research Foundation, 2010, Criteria for Optimized Distribution Systems:
e Chlorine residual in 95% of measurements:

O Free chlorine >0.20 mg/L
O Total chlorine = 0.50 mg/L
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Rules and Requlations of the State of Tennessee > RULES OF THE TENNESSEE DEPARTMENT OF
ENVIRONMENT AND CONSERVATION > DIVISION OF WATER SUPPLY > CHAPTER 0400-45-01
PUBLIC WATER SYSTEMS

0400-45-01-.31 FILTRATION AND DISINFECTION

(1) General Requirements

(a) The requirements of this rule constitute national primary drinking water regulations. These regulations
establish criteria under which filtration is required as a treatment technique for public water systems
supplied by a surface water source or a ground water source under the direct influence of surface water.
Each public water system with a surface water source or a ground water source under the direct influence
of surface water must provide treatment of that source water that complies with these treatment technique
requirements. These regulations establish treatment technique requirements in lieu of maximum
contaminant levels for Giardia lamblia, cryptosporidium, viruses, heterotrophic plate count bacteria,
Legionella, and turbidity. The treatment technique requirements consist of installing and properly
operating water treatment processes which reliably achieve removal of Giardia lamblia cysts,
cryptosporidium and viruses as set forth herein.

(b) A public water system using a ground water source under the direct influence of surface water shall:

1. Meet the requirements for avoiding filtration in paragraph (2) of this rule and meet the disinfection
requirements in subparagraph (3)(a) of this rule; or

2. Meet the filtration requirements in paragraph (4) of this rule and the disinfection requirements in
paragraph (30) of Rule 0400-45-01-.17.

(c) A public water supply using surface water shall meet disinfection requirements in paragraph (30) of Rule
0400-45-01-.17 and filtration requirements in paragraph (4) of this rule to be in compliance with
paragraph (a) of this paragraph.

(d) Each public water system using a surface water source or a ground water source under the direct influence
of surface water must be operated by certified personnel who meet the requirements of the Tennessee
Water Environmental Health Act T.C.A. 88 68-221-901 et seq. and Certification Board Regulations
contained in Chapter 0400-49-01.

(e) Beginning December 31, 2001, subpart H systems serving 10,000 or more persons shall install treatment
which achieve at least 99 percent (2-log) removal of cryptosporidium between a point where the raw
water is not subject to recontamination by surface water runoff and a point downstream before or at the
first customer for filtered systems, and ground water systems under the direct influence of surface water
and serving 10,000 or more persons must have a watershed control plan which controls cryptosporidium.
Subpart H systems shall conduct filter and disinfection profiling and benchmarking as required by this
rule. Subpart H systems serving 10,000 or more persons shall also comply with the turbidity criteria in
subparagraph (4)(c) of this rule.

(F) Subpart H systems that did not conduct optional monitoring under paragraph (8) of this rule [Profiling and
Benchmarking] because they served fewer than 10,000 persons in 2002, but serve more than 10,000
persons prior to January 14, 2005, must comply with the filtration, disinfection, and treatment technique
requirements of this rule, or meet the criteria to avoid filtration. They shall also comply with the
individual filter effluent turbidity monitoring, and other monitoring and
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reporting requirements of this rule. These systems must also consult with the Department to establish a
disinfection benchmark. A system that decides to make a significant change to its disinfection practice as
described in subparagraph (8)(e) of this rule must obtain approval from the department prior to making
such change.

(2) Criteria for Avoiding Filtration for Ground Water Systems Impacted by Surface Water.

A public water system that uses a ground water source under the direct influence of surface water must meet all of
the conditions of subparagraphs (a) and (b) of this paragraph and is subject to subparagraph (c) of this paragraph,
beginning 18 months after the Department determines that it is under the direct influence of surface waters or
December 30, 1991, whichever is later, unless the Department has determined, in writing, that filtration is
required. If the Department determines in writing before December 30, 1991, that filtration is required, the system
must have installed filtration and meet the criteria for filtered systems specified in paragraphs (3) and (4) of this
rule by June 29, 1993. A ground water system under the direct influence of surface water that fails to meet all the
requirements of subparagraphs (a) and (b) of this paragraph must install filtration by June 29, 1993, or within
eighteen (18) months of the failure which ever is later. The treatment techniques used must meet the criteria
specified in paragraphs (3) and (4) of this rule.

(a) Source Water Quality Conditions.

1. The fecal coliform concentration must be equal to or less than 20/100 ml, or the total coliform
concentration must be equal to or less than 100/200 ml [measured as specified in parts (5)(a)1 and 2
and (5)(b)1 of this rule], in representative samples of the source water immediately prior to the first
or only point of disinfectant application in at least 90 percent of the measurements made for the 6
previous months that the system served water to the public on an ongoing basis. If a system
measures both fecal and total coliforms, the fecal coliform criterion, but not the total coliform
criterion, in this paragraph must be met.

2. The turbidity level cannot exceed 5 NTU (measured as specified in parts (5)(a)4 and (5)(b)2 of this
rule in representative samples of the source water immediately prior to the first or only point of
disinfectant application unless:

(i) the Department determines that any such event was caused by circumstances that were unusual
and unpredictable; and

(ii) there have not been more than two such events in the past 12 months the system served water to
the public, or more than five events in the past 120 months the system served water to the
public, in which the turbidity level exceeded 5 NTU. An "event" is a series of consecutive days
during which at least one turbidity measurement each day exceeds 5 NTU.

Unusual and unpredictable circumstances would be events outside the system's control such as, but
not limited to, earthquakes, tornados, and hurricanes.

(b) Site Specific Conditions.
1.

(i) The public water system must meet the requirements of part (3)(a)1 of this rule at least 11 of the
12 previous months that the system served water to the public, on an ongoing basis, unless the
system fails to meet the requirements during 2 of the 12 previous months that the system served
water to the public, and the Department determines that at least one of these failures was caused
by circumstances that were unusual and unpredictable. Unusual
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and unpredictable circumstances would be events outside the system's control such as, but not
limited to, earthquakes, tornados and hurricanes.

(if) The public water system must meet the redundant disinfection components specified by part
(3)(a)2 of this rule at all times the system serves water to the public.

(iit) The public water system must meet 0.2 mg/| free chlorine residual at the point of distribution.

(iv) The public water system must meet 0.2 mg/l free chlorine residual in the distribution system on
an ongoing basis unless the Department determines that failure to meet these requirements was
not caused by a deficiency in treatment of the source water. The residual disinfectant
concentration cannot be less than 0.2 mg/l in more than 5 percent of the samples each month,
for any two consecutive months that the system serves water to the public.

2. A wellhead protection program that meets the requirements of Section 1428 of the Federal Safe
Drinking Water Act and meets the approval of the Department must be developed and implemented
by the public water system to protect its watershed. The public water system must develop a
wellhead protection program that identifies, monitors and controls activities that might contribute to
the release of cryptosporidium organisms inside the wellhead protection area by maximizing land
ownership or by zoning ordinances.

3. The public water system shall be subject to an annual on-site inspection to assess the wellhead
protection program and disinfection treatment process. Either the Department or a party approved by
the Department must conduct the on-site inspection. The inspection must be conducted by competent
individuals such as sanitary and civil engineers, sanitarians, or technicians who have experience and
knowledge about the operation and maintenance of a public water system, and who have a sound
understanding of public health principles and waterborne diseases. A report of the on-site inspection
summarizing all findings must be prepared every year. The on-site inspection must indicate to the
Department's satisfaction that the wellhead protection program and disinfection treatment process
are adequately designed and maintained. The on-site inspection shall include at least the following:

(i) Areview of the effectiveness of the wellhead protection program;
(i) A review of the physical condition of the source intake and how well it is protected;

(iii) A review of the system's equipment maintenance program to ensure there is low probability for
failure of the disinfection process;

(iv) An inspection of the disinfection equipment for physical deterioration;
(v) A review of operating procedures;

(vi) A review of data records to ensure that all required tests are being conducted and recorded and
disinfection is effectively practiced; and

(vii) Identification of any improvements which are needed in the equipment, system maintenance
and operation, or data collection.

4. The public water system must not have been identified as a source of a waterborne disease outbreak,
or if it has been so identified, the system must have been modified sufficiently to prevent another
such occurrence, as determined by the Department.

5. The public water system must comply with the maximum contaminant level (MCL) for total
coliforms in paragraph (4) of Rule 0400-45-01-.06. The system must achieve the standard at a
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frequency of at least 11 months of the 12 previous months that the system served water to the public,
on an ongoing basis, unless the Department determines that failure to meet this requirement was not
caused by a deficiency in treatment of the source water.

The public water system must comply with the requirements for trinalomethanes in Rules 0400-45-
01-.36 and 0400-45-01-.38. After December 31, 2001, subpart H systems serving 10,000 or more
persons shall comply with the trihalomethane, haloacetic acid, bromated, chlorite, chlorine dioxide
and chloramines standards described in Rules 0400-45-01-.06 and 0400-45-01-.36.

(c) Treatment Technique Violations.

1. Asystem is in violation of a treatment technique requirement if it:

(i) fails to meet any one of the criteria in subparagraphs (a) and (b) of this paragraph; or
(i) is required to have filtration, by written directive of the Department; and

(i) fails to install filtration by the date specified in the introductory text of this paragraph.

2. A system that has not installed filtration is in violation of a treatment technique requirement if:

(i) The turbidity level (measured as specified in parts (5)(a)4 and (5)(b)2 of this rule) in a
representative sample of the source water immediately prior to the first or only point of
disinfection application exceeds 5 NTU; or

(i) The system is identified as a source of a waterborne disease outbreak.

(3) Disinfection.

A public water system that uses a ground water source under the direct influence of surface water and does not
provide filtration treatment must provide disinfection treatment within 6 months of being notified by the
Department. Failure to meet any requirement of this paragraph after the applicable date specified in this
introductory text of this paragraph is a treatment technique violation.

(a) Each public water system using ground water impacted by surface water that does not provide filtration
treatment must provide disinfection treatment beginning December 30, 1991 or 6 months following a
determination that the system is under the direct influence of surface water whichever is later. The
disinfection treatment shall comply with the following:

1.

The disinfection treatment must be sufficient to ensure at least 99.9 percent (3-log) inactivation of
Giardia lamblia cysts and 99.99 percent (4-log) inactivation of viruses between a point where the
raw water is not subject to recontamination by surface water runoff and a point downstream before
or at the first customer, every day the system serves water to the public, except any one day each
month. Each day a system serves water to the public, the public water system must calculate the CT
value(s) from the system's treatment parameters, using the procedure specified in part (5)(b)3 of this
rule. It must also determine whether this value(s) is sufficient to achieve the specified inactivation
rates for Giardia lamblia cysts and viruses. If a system uses a disinfectant other than chlorine, the
system may demonstrate to the Department, through the use of a Department-approved protocol for
on-site disinfection challenge studies or other information satisfactory to the Department, that
CT[99.9] values other than those specified in Tables 2.1 and 3.1 in part (5)(b)3 of this rule or other
operational parameters are adequate to demonstrate that the system is achieving minimum
inactivation rates required by this part.

The disinfection system must have either (i) redundant components, including an auxiliary power
supply with automatic start-up and alarm to ensure that disinfectant application is
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maintained continuously while water is being delivered to the distribution system, or (ii) automatic
shut-off of delivery of water to the distribution system whenever there is less than 0.2 mg/l of
residual is infectant concentration in the water.

3. The free chlorine residual concentration in the water entering the distribution system, measured as
specified in part (5)(2)5 and (5)(b)5 of this rule cannot be less than 0.2 mg/l for more than 4 hours.

4. The residual disinfectant concentration in the distribution system, measured as free chlorine shall not
be less than 0.2 mg/l in more than 5 percent of the samples each month, for any two consecutive
months the system serves water to the public.

(5) Monitoring Requirements
(a) Reserved

(b) A public water system that uses a ground water source under the direct influence of surface water and
does not provide filtration treatment must begin monitoring as specified in this subparagraph, beginning
December 31, 1990, or 6 months following the determination that the ground water source is under the
direct influence of surface water, whichever is later, unless the Department has determined in writing that
filtration is required, in which case the Department may specify alternative monitoring requirements, as
appropriate, until filtration is in place.

1. Fecal coliform or total coliform density measurements as required by part (2)(a)1 of this rule must be
performed on representative source water samples immediately prior to the first or only point of
disinfectant application. The system must sample for fecal or total coliforms at the following
minimum frequency each week the system serves water to the public. Fecal coliform or total
coliform densities must meet the limits specified in part (2)(a)1 of this rule.

System size (persons served) Samples/week<1>
</=500 1
501 to 3,300 2
3,301 to 10,000 3
10,001 to 25,000 4
>25,000 5

<1> Must be taken on separate days.

Also one fecal or total coliform density measurement must be made every day the system serves water to the public and the
turbidity of the source water exceeds 1 NTU (these samples count toward the weekly coliform sampling requirement) unless
the Department determines that the system, for reasons outside the system's control, cannot have the sample analyzed within 30
hours of collection.

2. Turbidity measurements must be performed on representative grab samples of source water immediately prior to the first or
only point of disinfectant application every four hours (or more frequently) that the system serves water to the public. A
public water system may substitute continuous turbidity monitoring for grab sample monitoring if it validates the
continuous measurement for accuracy on a regular basis using a protocol approved by the Department. Turbidity must
comply with the limits specified in part (2)(a)2 of this rule.

3. The total inactivation ratio for each day that the system is in operation must be determined based on the CT[99.9] values in
Tables 1.1 through 1.6, 2.1 and 3.1 of this paragraph, as appropriate. The parameters necessary to determine the total
inactivation ratio must be monitored as follows:
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(i) The temperature of the disinfected water must be measured at least once per day at each chlorine residual disinfectant
concentration sampling point.

(i) If the system uses chlorine, the pH of the disinfected water must be measured at least once per day at each chlorine
residual disinfectant concentration sampling point.

(iii) The disinfectant contact time(s) ("T") must be determined for each day during peak hourly flow.

(iv) The residual disinfectant concentration(s) ("C") of the water before or at the first customer must be measured each
day during peak hourly flow.

(v) Ifasystem uses a disinfectant other than chlorine, the system may demonstrate to the Department, through the use of a
Department-approved protocol for on-site disinfection challenge studies or other information satisfactory to the
Department, that CT[99.9] values other than those specified in Tables 2.1 and 3.1 in this paragraph or other
operational parameters are adequate to demonstrate that the system is achieving the minimum inactivation rates
required by part (3)(a)1 of this rule.

Table 1.1 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts

Free Chlorine at 0.5 [degrees] C or Lower<1>

Free Residual (mg/L)
Disinfectant pH
Concentration
</=6.0 6.5 7.0 7.5 8.0 8.5 </=9.0

</=0.4 137 163 195 237 277 329 390
0.6 141 168 200 239 286 342 407
0.8 145 172 205 246 295 354 422
1.0 148 176 210 253 304 365 437
1.2 152 180 215 259 313 376 451
1.4 155 184 221 266 321 387 464
1.6 157 189 226 273 329 397 477
1.8 162 193 231 279 338 407 489
2.0 165 197 236 286 346 417 500
2.2 169 201 242 297 353 426 511
2.4 172 205 247 298 361 435 522
2.6 175 209 252 304 368 444 533
2.8 178 213 257 310 375 452 543
3.0 181 217 261 316 382 460 552

<1>These CT values achieve greater than 99.99 percent inactivation of viruses. CT values between the indicated pH values
may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the
higher pH.

Table 1.2 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Free Chlorine at 5.0 [degrees]
C<1>

Free Residual (mg/L)
Disinfectant pH
Concentration
</=6.0 6.5 7.0 7.5 8.0 85 </=9.0

</=0.4 97 117 139 166 198 236 279
0.6 100 120 143 171 204 244 291
0.8 103 122 146 175 210 252 301
1.0 105 125 149 179 216 260 312
1.2 107 127 152 183 221 267 320
1.4 109 130 155 187 227 274 329
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Free Residual (mg/L)
Disinfectant
Concentration

1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0

<1>These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values between the indicated pH
values may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the

higher pH.

Table 1.3 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Free Chlorine at 10.0 [degrees]

C<1>

Free Residual (mg/L)
Disinfectant
Concentration

</=0.4
0.6
0.8
1.0
1.2
14
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0

<1>These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values between the indicated pH
values may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the

higher pH.

Table 1.4 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Free Chlorine at 15.0 [degrees]

C<1>

Free Residual
(ma/L)
Disinfectant
Concentration

</=0.4
0.6
0.8

</=6.0
49
50
52

</=6.0
111
114
116
118
120
122
124
126

</=6.0
73
75
78
79
80
82
83
86
87
89
90
92
93
95

6.5
59
60
61

6.5
132
135
138
140
143
146
148
151

6.5
88
90
92
94
95
98
99
101
104
105
107
110
111
113

7.0
70
72
73

7.0
158
162
165
169
172
175
178
182

7.0
104
107
110
112
114
116
119
122
124
127
129
131
134
137

pH

7.5
192
196
200
204
209
213
217
221

pH

7.5
125
128
131
134
137
140
144
147
150
153
157
160
163
166

pH

7.5
83
86
88

8.0
232
238
243
248
253
258
263
268

8.0
149
153
158
162
166
170
174
179
182
186
190
194
197
201

8.0
99
102
105

8.5
281
287
294
300
306
312
318
324

8.5
177
183
189
195
200
206
211
215
221
225
230
234
239
243

8.5
118
122
126

Page 8 of 17

</=9.0

337
345
353
361
368
375
382
389

</=9.0

209
218
226
234
240
247
253
259
265
271
276
281
287
292

</=9.0

140
146
151





1.0
1.2
1.4
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0

<1>These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values between the indicated pH
values may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the

higher pH.

Table 1.5 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Free Chlorine at 20.0 [degrees]

C<1>

Free Residual
(ma/L)
Disinfectant
Concentration

</=0.4
0.6
0.8
1.0
12
14
1.6
1.8
2.0
2.2
2.4
2.6
2.8
3.0

<1>These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values between the indicated pH
values may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the

higher pH.

Table 1.6 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Free Chlorine at 25.0 [degrees]

C<1>

Free Residual

(mg/L)
Disinfectant
Concentration

</=0.4
0.6
0.8

Tenn. Comp. R. & Regs. R. 0400-45-01-.31

53
54
55
56
57
58
59
60
61
62
63

</=6.0
36
38
39
39
40
41
42
43
44
44
45
46
47
47

</=6.0
24
25
26

63
64
65
66
68
69
70
72
73
74
76

6.5
44
45
46
47
48
49
50
51
52
53
54
55
56
57

6.5
29
30
31

75
76
78
79
81
83
85
86
88
89
91

7.0
52
54
55
56
57
58
59
61
62
63
65
66
67
68

7.0
35
36
37

90
92
94
96
98
100
102
105
107
109
111

pH

7.5
62
64
66
67
69
70
72
74
75
77
78
80
81
83

pH

7.5
42
43
44

108
111
114
116
119
122
124
127
129
132
134

8.0
74
77
79
81
83
85
87
89
91
93
95
97
99
101

8.0
50
51
53

130
134
137
141
144
147
150
153
156
159
162

8.5
89

92

95

98

100
103
105
108
110
113
115
117
119
122

8.5
59
61
63
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156
160
165
169
173
177
181
184
188
191
195

</=9.0
105
109
113
117
120
123
126
129
132
135
138
141
143
146

</=9.0
70
73
75
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1.0 26 31 37 45 54 65 78
1.2 27 32 38 46 55 67 80
1.4 27 33 39 47 57 69 82
1.6 28 33 40 48 58 70 84
1.8 29 34 41 49 60 72 86
2.0 29 35 41 50 61 74 88
2.2 30 35 42 51 62 75 90
2.4 30 36 43 52 63 7 92
2.6 31 37 44 53 65 78 94
2.8 31 37 45 54 66 80 96
3.0 32 38 46 55 67 81 97

<1>These CT values achieve greater than a 99.99 percent inactivation of viruses. CT values between the indicated pH
values may be determined by linear interpolation. CT values between the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature, and at the
higher pH.

Table 2.1 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Chlorine Dioxide and

Ozone<1>
Disinfectant Temperature
<1 [degrees] 5 [degrees] 10
C C [degrees] C
Chlorine 63 26 23
Dioxide
Ozone 2.9 19 14
Disinfectant Temperature
15 [degrees] 20 [degrees] >[=25
C C [degrees] C
Chlorine 19 15 11
Dioxide
Ozone 0.95 0.72 0.48

<1>These CT values achieve greater than 99.99 percent inactivation of viruses. CT values between the indicated
temperatures may be determined by linear interpolation. If no interpolation is used, use the CT[99.9] values at the lower
temperature for determining CT[99.9] values between indicated temperatures.

Table 3.1 -- CT Values (CT[99.9]) for 99.9 Percent Inactivation of Giardia lamblia Cysts by Chloramines<1>

Temperature
<1 [degrees] 5 [degrees] 10 [degrees] <1
C C C [degrees] C
3,800 2,200 1,850 1,500
Temperature
<1 [degrees] C 20 [degrees] C 25 [degrees] C
3,800 1,100 750

<1>These values are for pH values of 6 to 9. These CT values may be assumed to achieve greater than 99.99 percent
inactivation of viruses only if chlorine is added and mixed in the water prior to the addition of ammonia. If this condition is
not met, the system must demonstrate, based upon on-site studies or other information, as approved by the Department, that
the system is achieving at least 99.99 percent inactivation of viruses. CT values between the indicated temperatures may be
determined by linear interpolation. If no interpolation is used, use the CT[99.9] value at the lower temperature for
determining CT[99.9] values between indicated temperatures.

4. The total inactivation ratio must be calculated as follows:
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(i) If the system uses only one point of disinfectant application, the system may determine the total inactivation ratio
based on either of the following two methods:

(1) One inactivation ratio (CTcalc/CT[99.9]) is determined before or at the first customer during peak hourly flow
and if the CTcalc/CT[99.9] >1.0, the 99.9 percent Giardia lamblia inactivation requirement has been achieved,
or

(1) Successive CTcalc/CT[99.9] values, representing sequential inactivation ratios, are determined between the
point of disinfectant application and a point before or at the first customer during peak hourly flow. Under this
alternative, the following method must be used to calculate the total inactivation ratio:

I. Determine CTcalc for each sequence

CT[99.9]

Il.  Add the CTcalc values together

CT[99.9]

111, If the sum CTcalc is greater than or equal
CT[99.9]

to 1.0 the 99.9 percent Giardia lamblia inactivation requirement has been achieved.

(i) If the system uses more than one point of disinfectant application before or at the first customer, the system must
determine the CT value of each disinfection sequence immediately prior to the next point of disinfectant application
during peak hourly flow. The CTcalc/CT[99.9] value of each sequence and the sum of

[See illustration in printed version]

must be calculated using the method in item (i)(I1) of this part to determine if the system is in compliance with disinfection
requirements.

5. The residual disinfectant concentration of the water entering the distribution system must be monitored continuously, and
the lowest value must be recorded each day. If there is a failure in the continuous monitoring equipment, grab sampling
every 4 hours may be conducted in lieu of continuous monitoring, but for no more than 5 working days following the
failure of the equipment. Systems serving 3,300 or fewer persons may take grab samples in lieu of providing continuous
monitoring on an ongoing basis at the frequencies prescribed below:

System Size by Population Samples/ day<1>
</=500 1
501 to 1,000 2
1,001 to 2,500 3
2,501 to 3,300 4

<1>The day's samples cannot be taken at the same time. The sampling intervals are subject to Department review and approval.

If at any time the free chlorine concentration falls below 0.2 mg/l in a system using grab sampling in lieu of continuous
monitoring, the system must take a grab sample every 4 hours until the free residual concentration is equal to or greater than
0.2 mgl/l.

6. The residual disinfectant concentration must be measured at least at the same points in the distribution system and at the
same time as total coliforms are sampled, as specified in paragraph (1) of Rule 0400-45-01-.07, except that the Department
may allow a public water system which uses a ground water source, to take disinfectant residual samples at points other
than the total coliform sampling points if the Department determines that such points are more representative of treated
(disinfected) water quality within the distribution system.
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(c) Monitoring requirements for systems using filtration treatment. A public water system that uses a surface water source or a
ground water source under the influence of surface water and provides filtration treatment must monitor in accordance with this
subparagraph beginning June 29, 1993, or when filtration is installed, whichever is later.

1. Turbidity as required by paragraph (4) of this rule must be continuously measured and recorded on representative samples of
the system's combined filtered water while the system serves water to the public. The highest turbidity value obtained
during each four-hour period must be reported. A public water system may substitute grab sample monitoring if approved
by the Department. For any system using slow sand filtration or filtration treatment other than conventional treatment,
direct filtration, or diatomaceous earth filtration, the Department may reduce the sampling frequency to once per day if it
determines that less frequent monitoring is sufficient to indicate effective filtration performance. For systems serving 500
or fewer persons, the Department may reduce the turbidity sampling frequency to once per day, regardless of the type of
filtration treatment used, if the Department determines that less frequent monitoring is sufficient to indicate effective
filtration performance. The highest turbidity measured each four hours must be reported according to the following four
hour segments: 12:01 a.m. to 4:00 a.m., 4:01 to 8:00 a.m., 8:01 to 12 noon, 12:01 to 4:00 p.m., 4:01 p.m. to 8:00 p.m., 8:01
to 12 midnight. The intake of the combined filter effluent turbidity monitor shall be located at or near the entry point to the
clearwell or at a location approved by the Department.

2. The residual disinfectant concentration of the water entering the distribution system must be monitored continuously, and
the lowest value must be recorded each day. If there is a failure in the continuous monitoring equipment, grab sampling
every 4 hours may be conducted in lieu of continuous monitoring, but for no more than 5 working days following the
failure of the equipment. Systems serving 3,300 or fewer persons may take grab samples each day in lieu of providing
continuous monitoring on an ongoing basis at the frequencies prescribed below:

System Size by Population Samples/ day<1>
</=500 1
501 to 1,000 2
1,001 to 2,500 3
2,501 to 3,300 4

<1>The day's samples cannot be taken at the same time. The sampling intervals are subject to Department review and approval.

If at any time the free residual disinfectant concentration falls below 0.2 mg/l in a system using grab sampling in lieu of
continuous monitoring, the system must take a grab sample every 4 hours until the free residual disinfectant concentration is
equal to or greater than 0.2 mgl/I.

3. The residual disinfectant concentration must be measured at least at the same points in the distribution system and at the
same time as total coliforms are sampled, as specified in paragraph (1) of Rule 0400-45-01-.07. The Department may allow
a public water system which uses both a surface water source or a ground water source under direct influence of surface
water, and a ground water source to take disinfectant residual samples at points other than the total coliform sampling
points if the Department determines that such points are more representative of treated (disinfected) water quality within
the distribution system.

4. In addition to monitoring required by parts 1, 2 and 3 of this subparagraph, a subpart H system serving 10,000 or more
persons using conventional filtration treatment or direct filtration must conduct continuous monitoring of turbidity for each
individual filter using an approved method in subparagraph (10)(b) of Rule 0400-45-01-.14 and must calibrate
turbidimeters using the procedure specified in paragraphs (40) and (41) of Rule 0400-45-01-.17. Systems must record the
results of individual filter monitoring every 15 minutes. In addition to monitoring required by parts 1, 2 and 3 of this
subparagraph by January 14, 2005, a subpart H system serving fewer than 10,000 persons using conventional filtration
treatment or direct filtration must conduct continuous monitoring of turbidity for each individual filter using an approved
method in subparagraph (10)(b) of Rule 0400-45-01-.14 and must calibrate turbidimeters using the procedure specified in
paragraphs (40) and (41) of Rule 0400-45-01-.17. Systems must record the results of individual filter monitoring every 15
minutes.

5. If there is a failure in the continuous turbidity monitoring equipment, the system must conduct grab sampling every four
hours in lieu of continuous monitoring until the turbidimeter is repaired and back on-line. A system has a maximum of five
working days after failure to repair the equipment or it is in violation.
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(6) Reporting and recordkeeping requirements.

(a) A public water system that uses a ground water source under the direct influence of surface water and does not provide filtration
treatment must report monthly to the Department the information specified in this subparagraph beginning December 31, 1990,
or 6 months after the determination that the ground water source is under the direct influence of surface water, whichever is later,
unless the Department has determined in writing that filtration is required, in which case the Department may specify alternative
reporting requirements, as appropriate, until filtration is in place.

1.

2.

Source water quality information must be reported to the Department within 10 days after the end of each month the system

serves water to the public. Information that must be reported includes but is not limited to:
(i) The cumulative number of months for which results are reported.

(if) The number of fecal and/or total coliform samples, whichever are analyzed during the month (if a system monitors for
both, only fecal coliforms must be reported), the dates of sample collection, and the dates when the turbidity level
exceeded 1 NTU.

(iif) The number of samples during the month that had equal to or less than 20/100 ml fecal coliforms and/or equal to or
less than 100/100 ml total coliforms, whichever are analyzed.

(iv) The cumulative number of fecal or total coliform samples, whichever are analyzed, during the previous six months the
system served water to the public.

(v) The cumulative number of samples that had equal to or less than 20/100 ml fecal coliforms or equal to or less than
100/100 ml total coliforms, whichever are analyzed, during the previous six months the system served water to the
public.

(vi) The percentage of samples that had equal to or less than 20/100 ml fecal coliforms or equal to or less than 100/100 ml
total coliforms, whichever are analyzed, during the previous six months the system served water to the public.

(vii) The maximum turbidity level measured during the month, the date(s) of occurrence for any measurement(s) which
exceeded 5 NTU, and the date(s) the occurrence(s) was reported to the Department.

(viii) For the first 12 months of recordkeeping, the dates and cumulative number of events during which the turbidity
exceeded 5 NTU, and after one year of recordkeeping for turbidity measurements, the dates and cumulative number
of events during which the turbidity exceeded 5 NTU in the previous 12 months the system served water to the
public.

(ix) For the first 120 months of recordkeeping, the dates and cumulative number of events during which the turbidity
exceeded 5 NTU, and after 10 years of recordkeeping for turbidity measurements, the dates and cumulative number
of events during which the turbidity exceeded 5 NTU in the previous 120 months the system served water to the
public.

Disinfection information specified in subparagraph (5)(b) of this rule must be reported to the Department within 10 days
after the end of each month the system serves water to the public. Information that must be reported includes but is not
limited to:

(i) For each day, the lowest measurement of residual disinfectant concentration in mg/l in water entering the distribution
system.

(if) The date and duration of each period when the residual disinfectant concentration in water entering the distribution
system fell below 0.2 mg/l and when the Department was notified of the occurrence.

(iii) The daily residual disinfectant concentration(s) (in mg/l) and disinfectant contact time(s) (in minutes) used for
calculating the CT value(s).

(iv) If chlorine is used, the daily measurement(s) of pH of disinfected water following each point of chlorine disinfection.
(v) The daily measurement(s) of water temperature in [degree] C following each point of disinfection.

(vi) The daily CTcalc and CTcalc/CT[99.9] values for each disinfectant measurement or sequence and the sum of all
CTrcalc/CT[99.9] values before or at the first customer.
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(vii) The daily determination of whether disinfection achieves adequate Giardia cyst and virus inactivation, i.e., whether
(CTcalc/CT[99.9]) is at least 1.0 or, where disinfectants other than chlorine are used, other indicator conditions that
the Department determines are appropriate, are met.

(viii) The following information on the samples taken in the distribution system in conjunction with total coliform
monitoring pursuant to paragraph (3) of this rule [Disinfection].

(1) Number of instances where the free residual disinfectant concentration is measured and the number of
instances where the free residual is below 0.2 mg/l.

3. No later than ten days after the end of each Federal fiscal year (September 30), each system must provide to the Department
a report which summarizes its compliance with all watershed control program requirements specified in part (2)(b)2 of this
rule.

4. No later than ten days after the end of each Federal fiscal year (September 30), each system must provide to the Department
a report which describes the on-site inspection conducted during that year pursuant to part (2)(b)3 of this rule, unless the
on-site inspection was conducted by the Department. If the inspection was conducted by the Department, the Department
must provide a copy of its report to the public water system.

(i) Each system, upon discovering that a waterborne disease outbreak potentially attributable to that water system has
occurred, must report that occurrence to the Department as soon as possible, but no later than by the close of the
following business day.

(i) If at any time the turbidity exceeds 5 NTU, the system must consult with the department as soon as practical, but no
later than 24 hours after the exceedance is known, in accordance with the requirements of Rule 0400-45-01-.19.

(iii) If at any time the disinfectant residual falls below 0.2 mg/l in the water entering the distribution system, the system
must notify the Department as soon as possible, but no later than by the end of the next business day. The system also
must notify the Department by the end of the next business day whether or not the residual was restored to at least 0.2
mg/l within 4 hours.

(b) A public water system that uses a surface water source or a ground water source under the direct influence of surface water and
provides filtration treatment must report monthly to the Department the information specified in this subparagraph beginning
June 29, 1993, or when filtration is installed, whichever is later.

1. Turbidity measurements as required by part (5)(c)1 of this rule must be reported within 10 days after the end of each month
the system serves water to the public. Information that must be reported includes but is not limited to:

(i) The total number of filtered water turbidity measurements taken during the month.

(if) The number and percentage of filtered water turbidity measurements taken during the month which are less than or
equal to the applicable limits specified in paragraph (4) of this rule.

(iif) The date and value of any turbidity measurements taken during the month which exceed 5 NTU.

2. Disinfection information specified in subparagraph (5)(c) of this rule must be reported to the Department within 10 days
after the end of each month the system serves water to the public. Information that must be reported includes:

(i) For each day, the lowest measurement of residual disinfectant concentration in mg/l in water entering the distribution
system.

(if) The date and duration of each period when the residual disinfectant concentration in water entering the distribution
system fell below 0.2 mg/l and when the Department was notified of the occurrence.

(iif) The following information on the samples taken in the distribution system in conjunction with total monitoring
pursuant to 0400-45-01-.07;

(1) Number of instances where the free residual disinfectant concentration is measured.

(1) The number of instances where the free residual is below 0.2 mg/I.
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(i) Each system, upon discovering that a waterborne disease outbreak potentially attributable to that water system has
occurred, must report that occurrence to the Department as soon as possible, but no later than by the close of the
following business day.

(i) If at any time the turbidity exceeds 1 NTU in representative samples of filtered water in a system using conventional
filtration treatment or direct filtration, the system must consult with the department as soon as practical, but no later
than 24 hours after the exceedance is known, in accordance with the requirements of Rule 0400-45-01-.19. If at any
time the turbidity in representative samples of filtered water exceed the maximum level set by the department for
filtration technologies other than conventional and direct filtration treatment, the system must consult with the
department as soon as practical, but not later than 24 hours after the exceedance is known, in accordance with Rule
0400-45-01-.19.

(iii) If at any time the disinfectant residual falls below 0.2 mg/l in the water entering the distribution system, the system
must notify the Department as soon as possible, but no later than by the end of the next business day. The system also
must notify the Department by the end of the next business day whether or not the residual was restored to at least 0.2
mg/l within 4 hours.

4. In addition to the reporting and recordkeeping requirements in parts 1, 2, and 3 of this subparagraph, water systems serving
10,000 or more persons that provides conventional filtration treatment or direct filtration must report monthly to the
Department the information specified in this part beginning January 1, 2002. In addition to the reporting and recordkeeping
requirements in parts 1, 2, and 3 of this rule, a public water system serving fewer than 10,000 persons that provides
conventional filtration treatment or direct filtration must report monthly to the Department the information specified in this
part beginning January 14, 2005. In addition to the reporting and recordkeeping requirements in this paragraph, a public
water system serving 10,000 or more persons that provides filtration approved under subparagraph (4)(d) of this rule must
report monthly to the Department the information specified in subpart (i) of this part beginning January 1, 2002. In addition
to the reporting and recordkeeping requirements in this paragraph, a public water system serving fewer than 10,000 persons
that provides filtration approved under subparagraph (4)(d) of this rule must report monthly to the Department the
information specified in subpart (i) of this part beginning January 14, 2005. The reporting in subpart (i) of this part is in lieu
of the reporting specified in part 1 of this subparagraph.

(i) Turbidity measurements as required by this rule must be reported within 10 days after the end of each month the
system serves water to the public. Information that must be reported includes:

(1) The total number of filtered water turbidity measurements taken during the month.

(1) The number and percentage of filtered water turbidity measurements taken during the month which are less
than or equal to the turbidity limits specified in subparagraph (4)(c) or (d) of this rule.

(1) The date and value of any turbidity measurements taken during the month which exceed 1 NTU for systems
using conventional filtration treatment or direct filtration, or which exceed the maximum level set by the
Department under subparagraph (4)(d) of this rule.

(if) Systems must maintain the results of individual filter monitoring taken for at least five years.

(1)  For any individual filter that has a measured turbidity level of greater than 1.0 NTU in two consecutive
measurements taken 15 minutes apart, the system must report the filter number, the turbidity measurement,
and the date(s) on which the exceedance occurred. In addition, the system must either produce a filter profile
for the filter within 7 days of the exceedance (if the system is not able to identify an obvious reason for the
abnormal filter performance) and report that the profile has been produced or report the obvious reason for the
exceedance.

(1) For any individual filter that has a measured turbidity level of greater than 0.5 NTU in two consecutive
measurements taken 15 minutes apart at the end of the first four hours of continuous filter operation after the
filter has been backwashed or otherwise taken offline, the system must report the filter number, the turbidity,
and the date(s) on which the exceedance occurred. In addition, the system must either produce a filter profile
for the filter within 7 days of the exceedance (if the system is not able to identify an obvious reason for the
abnormal filter performance) and report that the profile has been produced or report the obvious reason for the
exceedance.

(1) For any individual filter that has a measured turbidity level of greater than 1.0 NTU in two consecutive
measurements taken 15 minutes apart at any time in each of three consecutive months, the system must
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report the filter number, the turbidity measurement, and the date(s) on which the exceedance occurred. In
addition, the system must conduct a self-assessment of the filter within 14 days of the exceedance and report
that the self-assessment was conducted. The self assessment must consist of at least the following components:
assessment of filter performance; development of a filter profile; identification and prioritization of factors
limiting filter performance; assessment of the applicability of corrections; and preparation of a filter self-
assessment report.

(1V) For any individual filter that has a measured turbidity level of greater than 2.0 NTU in two consecutive
measurements taken 15 minutes apart at any time in each of two consecutive months, the system must report
the filter number, the turbidity measurement, and the date(s) on which the exceedance occurred. In addition,
the system must arrange for the conduct of a comprehensive performance evaluation by the Department or a
third party approved by the Department no later than 30 days following the exceedance and have the
evaluation completed and submitted to the Department no later than 90 days following the exceedance.

(7) Variances and Exemptions from the Requirements of Filtration and Disinfection

(a) No variance from the requirements in this rule are permitted.

(b)

No exemptions from the requirements in part (3)(a)3 of this rule and paragraph (30) of Rule 0400-45-01-.17 to provide
disinfection are permitted.

(8) Disinfection Profiling and Benchmarking

(a) Subpart H public water systems serving 10,000 or more persons must conduct monitoring for haloacetic acids and trihalomethanes

(b)

(©

or conduct disinfection profiling. By January 14, 2005, subpart H public water systems must develop a disinfection profile unless
the Department determines it is not necessary. Those systems that exceed 0.064 mg/L of total trihalomethanes or 0.048 mg/L of
total haloacetic acids annual arithmetic average based on four quarters of data must calculate disinfection profiles. Subpart H
systems that serve between 500 and 9,999 persons must begin to collect data needed to calculate disinfection profiles or
demonstrate exemption from the profiling requirements no later than July 1, 2003. Subpart H systems serving fewer than 500
persons must begin to collect data for profiling or demonstrate exemption from the profiling requirements no later than July 1,
2004. Systems that must calculate profiles and that are planning changes in the disinfection process must also calculate
disinfection benchmarks and submit the benchmark calculations with engineering plans for Departmental approval prior to
making any process changes. Sampling analytical methods, frequency of sampling, and sample locations must be in accordance
with procedures described in Rules 0400-45-01-.14 and 0400-45-01-.36. Disinfection profiles and benchmarks must be
determined by calculating daily inactivation ratios in accordance with Departmental and EPA rules. Systems may elect to
calculate profiles in lieu of conducting trihalomethanes and haloacetic acid monitoring for the purpose of complying with the
disinfection and filtration rule.

The department may approve the use of a more representative set of annual data for disinfection profiling. Systems that elect to
conduct disinfection profiling rather than monitoring must notify the department. Systems may use existing data if approved by
the department to comply with the disinfection byproduct monitoring or profiling required by this rule.

A system that uses chloramines, chlorine dioxide, or ozone for a primary disinfectant must calculate the logs of inactivation for
viruses using a method approved by the department.

(d) The system subject to the profiling requirements must retain disinfection profiles data in graphic form, such as a spreadsheet, or in

©

®

some other format acceptable to the department for review during sanitary surveys.

Any system that decides to change its disinfection practices must submit plans to the department for approval prior to making any
changes. Changes to disinfection practices include but are not limited to:

1. Changes to the point of disinfection application;

2. Change in the disinfectant used;

3. Change in the disinfectant process, and

4. Any other modification identified by the department.

Any system subject to the profiling requirements of this rule shall calculate its disinfection benchmark using methods approved
by the department. A disinfection benchmark is the lowest monthly average value of the monthly logs of Garidia lamblia
inactivation. A system using ozone or chloramines must also calculate the disinfection benchmark for viruses using methods
approved by the department.
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(9) Recycle Provisions

(a) Applicability. All subpart H systems that employ conventional filtration or direct filtration treatment and that recycle spent filter

backwash water, thickener supernatant, or liquids from dewatering processes must meet the requirements in subparagraphs (b)
through (d) of this paragraph.

(b) Reporting. A system must notify the department in writing by December 8, 2003, if the system recycles spent filter backwash

(©

(d)

water, thickener supernatant, or liquids from dewatering processes. This notification must include, at a minimum, the
information specified in parts 1 and 2 of this subparagraph.

1. A plant schematic showing the origin of all flows which are recycled (including, but not limited to, spent filter backwash
water, thickener supernatant, and liquids from dewatering processes), the hydraulic conveyance used to transport them, and
the location where they are re-introduced back into the treatment plant.

2. Typical recycle flow in gallons per minute (gpm), the highest observed plant flow experienced in the previous year (gpm),
design flow for the treatment plant (gpm), and department-approved operating capacity for the plant where the department
has made such determinations.

Treatment technique requirement. Any system that recycles spent filter backwash water, thickener supernatant, or liquids from
dewatering processes must return these flows through the processes of a system's existing conventional or direct filtration system
as defined in Rule 0400-45-01-.04 or at an alternate location approved by the Department by June 8, 2004. If capital
improvements are required to modify the recycle location to meet this requirement, all capital improvements must be completed
no later than June 8, 2006.

Recordkeeping. The system must collect and retain on file recycle flow information specified in parts 1 through 6 of this
subparagraph for review and evaluation by the Department beginning June 8, 2004.

1. Copy of the recycle notification and information submitted to the Department under subparagraph (b) of this paragraph.
2. List of all recycle flows and the frequency with which they are returned.

3. Average and maximum backwash flow rate through the filters and the average and maximum duration of the filter backwash
process in minutes.

4. Typical filter run length and a written summary of how filter run length is determined.
5. The type of treatment provided for the recycle flow.

6. Data on the physical dimensions of the equalization and/or treatment units, typical and maximum hydraulic loading rates,
type of treatment chemicals used and average dose and frequency of use, and frequency at which solids are removed, if
applicable.

Statutory Authority

T.C.A. 88 68-221-701 et seq. and 4-5-201 et seq.

History

ADMINISTRATIVE HISTORY FOR THIS REGULATION:
Original rule filed August 1, 2012; effective October 30, 2012. Rule was previously numbered 1200-05-01.

RULES AND REGULATIONS OF THE STATE OF TENNESSEE
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Tenn. Comp. R. & Regs. R. 0400-45-01-.17
This document is current through April 2015

Rules and Regulations of the State of Tennessee > RULES OF THE TENNESSEE DEPARTMENT OF
ENVIRONMENT AND CONSERVATION > DIVISION OF WATER SUPPLY > CHAPTER 0400-45-01
PUBLIC WATER SYSTEMS

0400-45-01-.17 OPERATION AND MAINTENANCE REQUIREMENTS

Omitted (1)-(3)

(4) Chlorine is the recommended disinfection agent. Other agents will be considered by the Department provided
they are effective and testing procedures for their effectiveness are recognized in the latest ition of "Standard
Methods for the Examination of Water and Wastewater". All community water systems, using ground water
as a raw water source and serving more than 50 connections or 150 persons shall continuously chlorinate
(unless other disinfection methods are approved) and shall maintain a free chlorine residual in all parts of the
distribution system in the amount of not less than 0.2 mg/l. Public Water Systems using surface water shall
continuously chlorinate and maintain a free chlorine residual of 0.2 mg/l in all parts of the distribution system.
The residual disinfectant concentration specified by this rule shall not be less than 0.2 mg/l in more than 5
percent of the samples each month, for any two consecutive months the system serves water to the public. All
public water systems serving 50 or fewer connections that do not disinfect shall install continuous disinfection
if the system fails to comply with the maximum contaminant level for coliform, experiences a disease
outbreak or is directed to install disinfection by the department.

Omitted (5)-(30)

Statutory Authority

T.C.A. 88 68-221-701 et seq. and 4-5-201 et seq.

History

ADMINISTRATIVE HISTORY FOR THIS REGULATION:
Original rule filed August 1, 2012; effective October 30, 2012. Rule was previously numbered 1200-05-01.

RULES AND REGULATIONS OF THE STATE OF TENNESSEE
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This document reflects all regulations in effect as of May 31, 2015

Texas Administrative Code > TITLE 30. ENVIRONMENTAL QUALITY > PART 1. TEXAS

COMMISSION ON ENVIRONMENTAL QUALITY > CHAPTER 290. PUBLIC DRINKING WATER >

SUBCHAPTER F. DRINKING WATER STANDARDS GOVERNING DRINKING WATER QUALITY AND

REPORTING REQUIREMENTS FOR PUBLIC WATER SYSTEMS

§ 290.110. Disinfectant Residuals

(a)

(b)

(V]

Applicability. All public water systems shall properly disinfect water before it is distributed to any
customer and shall maintain acceptable disinfectant residuals within the distribution system.

Minimum and maximum acceptable disinfectant concentrations. Public water systems shall provide the
minimum levels of disinfectants in accordance with the provisions of this section. Public water systems
shall not exceed the maximum residual disinfectant levels (MRDLs) provided in this section.

(1) The disinfection process used by public water systems must ensure that water has been adequately
disinfected before it enters the distribution system.

(A) The disinfection process used by public water systems treating surface water sources or
groundwater sources that are under the direct influence of surface water must meet the
requirements of § 290.111(d) of this title (relating to Surface Water Treatment).

(B) The executive director may require the disinfection process used by public water systems
treating groundwater sources that are not under the direct influence of surface water to meet the
requirements of § 290.116 of this title (relating to Groundwater Corrective Actions and
Treatment Techniques).

(C) The disinfection process at other types of treatment plants shall provide the level of disinfection
required by the executive director.

(2) The residual disinfectant concentration in the water entering the distribution system shall be at least
0.2 milligram per liter (mg/L) free chlorine or 0.5 mg/L chloramine.

(3) The chlorine dioxide residual of the water entering the distribution system shall not exceed an
MRDL of 0.8 mg/L.

(4) The residual disinfectant concentration in the water within the distribution system shall be at least
0.2 mg/L free chlorine or 0.5 mg/L chloramine.

(5) The running annual average of the free chlorine or chloramine residual of the water within the
distribution system shall not exceed an MRDL of 4.0 mg/L.

Monitoring requirements. Public water systems shall monitor the performance of the disinfection
facilities to ensure that appropriate disinfectant levels are maintained. All monitoring conducted pursuant
to the requirements of this section must be conducted at sites designated in the public water system’s
monitoring plan.

(1) Public water systems that treat surface water or groundwater under the direct influence of surface
water must verify that they meet the disinfection requirements of subsection (b)(2) of this section.

(A) Public water systems that treat surface water or groundwater under the direct influence of
surface water and sell treated water on a wholesale basis or serve more than 3,300 people must
continuously monitor and record the disinfectant residual of the water entering the distribution
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system. If there is a failure in the continuous monitoring equipment, grab sampling every four
hours may be conducted in lieu of continuous monitoring, but for no more than five working
days following the failure of the equipment.

(B) Public water systems that treat surface water or groundwater under the direct influence of
surface water, serve 3,300 or fewer people and do not sell treated water on a wholesale basis
must monitor and record the disinfectant residual of the water entering the distribution system
with either continuous monitors or grab samples. (i) If a system uses grab samples, the samples
must be collected on an ongoing basis at the frequency prescribed in the following table.

[See table, form or illustration in printed version] (ii) The grab samples cannot be taken at the same
time and the sampling interval is subject to the executive director’s review and approval. (iii)
Treatment plants that use grab samples and fail to detect an appropriate disinfectant residual must
repeat the test at four-hour or shorter intervals until compliance has been reestablished.

Public water systems that treat groundwater or that purchase and resell treated water must, upon the
request of the executive director, verify that they meet the disinfection requirements of subsection
(b)(2) of this section.

Each treatment plant using chlorine dioxide must monitor and record the chlorine dioxide residual
of the water entering the distribution system at least once each day. If the chlorine dioxide residual
in the water entering the distribution system exceeds the MRDL contained in subsection (b)(3) of
this section, the treatment plant must conduct additional tests.

(A) If the public water system does not have additional chlorination facilities in the distribution
system, it must conduct three additional tests at the service connection nearest the treatment
plant where an elevated chlorine dioxide residual was detected. The first additional test must be
conducted within two hours after detecting an elevated chlorine dioxide residual at the entry
point to the distribution system. The two subsequent tests must be conducted at six-hour to
eight-hour intervals thereafter.

(B) If the public water system has additional chlorination facilities in the distribution system, it
must conduct an additional test at the service connection nearest the treatment plant where an
elevated chlorine dioxide residual was detected, an additional test at the first service connection
after the point where the water is rechlorinated, and an additional test at a location in the far
reaches of the distribution system. The additional test at the location nearest the treatment plant
must be conducted within two hours after detecting an elevated chlorine dioxide residual at the
entry point to the distribution system. The two other tests must be conducted at six-hour to
eight-hour intervals thereafter.

Public water systems shall monitor the disinfectant residual at various locations throughout the
distribution system.

(A) Public water systems that use groundwater or purchased water sources only and serve fewer
than 250 connections and fewer than 750 people daily, must monitor the disinfectant residual
at representative locations in the distribution system at least once every seven days.

(B) Public water systems that serve at least 250 connections or at least 750 people daily, and use
only groundwater or purchased water sources must monitor the disinfectant residual at
representative locations in the distribution system at least once per day.

(C) Public water systems using surface water sources or groundwater under the direct influence of
surface water must monitor the disinfectant residual tests at least once per day at representative
locations in the distribution system.
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(D) All public water systems must monitor the residual disinfectant concentration each time that a
bacteriological sample is collected, as specified in § 290.109 of this title (relating to Microbial
Contaminants).

(d) Analytical requirements. All monitoring required by this section must be conducted at a facility

(e)

®

approved by the executive director and using methods that conform to the requirements of § 290.119 of
this title (relating to Analytical Procedures).

(1) The free chlorine or chloramine residual must be measured to a minimum accuracy of plus or minus
0.1 mg/L. Samples tested using a colorimetric method must be analyzed using a colorimeter;
spectrophotometer; or, with the written permission of the executive director, a color comparator.

(2) The chlorine dioxide residual must be measured to a minimum accuracy of plus or minus 0.05 mg/L
using one of the following methods:

(A) the amperometric titration method using a titrator with platinum-platinum electrodes;
(B) the spectrophotometric Lissamine Green B method; or

(C) with the written permission of the executive director, the DPD-glycine method using a
colorimeter or spectrophotometer.

Reporting requirements. Any owner or operator of a public water system subject to the provisions of this
section is required to report to the executive director the results of any test, measurement, or analysis
required by this section.

(1) Systems exceeding the MRDL for chlorine dioxide in subsection (b)(3) of this section must report
the exceedance to the executive director within 24 hours of the event.

(2) Public water systems that use surface water sources or groundwater sources under the direct
influence of surface water must submit a Surface Water Monthly Operating Report (commission
Form 0102C) or a Surface Water Monthly Operating Report for 2-Filter Plants (commission Form
0103) each month.

(3) Public water systems that use chlorine dioxide must submit a Chlorine Dioxide Monthly Operating
Report (commission Form 0690) each month.

(4) Public water systems that use purchased water or groundwater sources only must complete a
Disinfection Level Quarterly Operating Report (DLQOR, commission Form 20067) each quarter.

(A) Community and nontransient noncommunity public water systems must submit the Disinfection
Level Quarterly Operating Report each quarter, by the tenth day of the month following the end
of the quarter.

(B) Transient noncommunity public water systems must retain the Disinfection Level Quarterly
Operating Reports and must provide a copy if requested by the executive director.

(5) Monthly and quarterly reports required by this section must be submitted to the Water Supply
Division, MC 155, Texas Commission on Environmental Quality, P.O. Box 13087, Austin, Texas
78711-3087 by the tenth day of the month following the end of the reporting period.

Compliance determinations. Compliance with the requirements of this section shall be determined using
the following criteria.

(1) All samples used for compliance must be obtained at sampling sites designated in the monitoring
plan.
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(A) All samples collected at sites designated in the monitoring plan as microbiological and
disinfectant residual monitoring sites shall be included in the compliance determination
calculations.

(B) Samples collected at sites in the distribution system not designated in the monitoring plan shall
not be included in the compliance determination calculations.

A public water system that fails to conduct the monitoring tests required by this section commits a
monitoring violation.

A public water system that fails to report the results of the monitoring tests required by this section
commits a reporting violation.

A public water system that uses surface water sources or groundwater sources under the direct
influence of surface water and fails to meet the requirements of subsection (b)(2) of this section for
a period longer than four consecutive hours commits a nonacute treatment technique violation. A
public water system that fails to conduct the additional testing required by subsection (c)(1)(B)(iii)
of this section also commits a nonacute treatment technique violation.

A public water system that uses chlorine dioxide and exceeds the level specified in subsection (b)(3)
of this section violates the MRDL for chlorine dioxide.

(A) If a public water system violates the MRDL for chlorine dioxide and any of the three additional
distribution samples exceeds the MRDL, the system commits an acute MRDL violation for
chlorine dioxide.

(B) If a public water system violates the MRDL for chlorine dioxide and fails to collect each of the
three additional distribution samples required by subsection (c)(3) of this section, the system
commits an acute MRDL violation for chlorine dioxide.

(C) If a public water system violates the MRDL for chlorine dioxide but none of the three additional
distribution samples violates the MRDL, the system commits a nonacute MRDL violation for
chlorine dioxide.

A public water system that fails to meet the requirements of subsection (b)(4) of this section, in more
than 5.0% of the samples collected each month, for any two consecutive months, commits a
nonacute treatment technique violation. Specifically, the system commits a nonacute violation if the
value ”V” in the following formula exceeds 5.0% per month for any two consecutive months:

[See table, form or illustration in printed version]

@)

®

(€]

A public water system violates the MRDL for chlorine or chloramine if, at the end of any quarter,
the running annual average of monthly averages exceeds the level specified in subsection (b)(5) of
this section.

Notwithstanding the MRDLs listed in subsection (b) of this section, operators shall increase residual
disinfectant levels of chlorine or 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 distribution line breaks, storm runoff
events, source water contamination, or cross-connections.

If a public water system’s failure to monitor makes it impossible to determine compliance with the
MRDL for chlorine or chloramines, the system commits an MRDL violation for the entire period
covered by the annual average.
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(10) A public water system that fails to issue a required public notice or certify that it has issued that

notice commits a violation.

(g) Public notification requirements. The owner or operator of a public water system that violates the
requirements of this section must notify the executive director and the people served by the system.

1)

2

3)

C))

C))

History

A public water system that fails to meet the requirements of subsection (b)(3) of this section, shall
notify the executive director within 24 hours of the event and the customers in accordance with the
requirements of § 290.122 of this title (relating to Public Notification).

(A) A public water system that has an acute violation of the MRDL for chlorine dioxide must notify
the customers in accordance with the requirements of § 290.122(a) of this title.

(B) A public water system that has a non-acute violation of the MRDL for chlorine dioxide must
notify the customers in accordance with the requirements of § 290.122(b) of this title.

A public water system that uses surface water sources or groundwater sources under the direct
influence of surface water and fails to meet the minimum disinfection requirements of subsection
(b)(2) of this section shall notify the executive director by the end of the next business day and the
customers in accordance with the requirements of § 290.122(b) of this title.

A public water system that fails to meet the requirements of subsection (b)(4) of this section in more
than 5.0% of the samples collected each month for two consecutive months must notify its
customers.

(A) A public water system that uses surface water or groundwater under the direct influence of
surface water must notify its customers in accordance with the requirements of § 290.122(b) of
this title.

(B) A public water system that uses only groundwater or purchased water must notify its customers
when it issues its annual consumer confidence report.

A public water system that fails to meet the requirements of subsection (b)(5) of this section shall
notify the executive director by the end of the next business day and the customers in accordance
with the requirements of § 290.122(b) of this title.

A public water system which fails to conduct the monitoring required by this section must notify its
customers of the violation in accordance with the requirements of § 290.122(c) of this title.

SOURCE:

The provisions of this § 290.110 adopted to be effective September 13, 2000, 25 TexReg 8880; amended to be
effective May 16, 2002, 27 TexReg 4127; amended to be effective January 9, 2008, 33 TexReg 198; amended
to be effective November 8, 2012, 37 TexReg 8849

Annotations

Research References & Practice Aids

CROSS-REFERENCES:

This Section cited in 30 TAC § 290.38, (relating to Definitions); 30 TAC § 290.46, (relating to Minimum
Acceptable Operating Practices for Public Drinking Water Systems); 30 TAC § 290.42, (relating to Water
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Treatment); 30 TAC § 290.104, (relating to Summary of Maximum Contaminant Levels, Maximum Residual
Disinfectant Levels, Treatment Techniques, and Action Levels); 30 TAC § 290.121, (relating to Monitoring
Plans); 30 TAC § 290.122, (relating to Public Notification).

This Chapter cited in 30 TAC § 37.5001, (relating to Applicability); 30 TAC § 210.25, (relating to Special Design
Criteria for Reclaimed Water Systems); 30 TAC § 291.93, (relating to Adequacy of Water Utility Service); 30
TAC § 307.6, (relating to Toxic Materials); 30 TAC § 307.7, (relating to Site-Specific Uses and Criteria); 30 TAC
§ 321.275, (relating to Waste Utilization or Disposal by Land Application of Wastewater and Pond Bottom
Sludges); 30 TAC § 331.184, (relating to Operating Requirements); 30 TAC § 307.3, (relating to Definitions and
Abbreviations).

This Subchapter cited in 30 TAC § 230.2, (relating to Definitions); 30 TAC § 230.9, (relating to Determination
of Groundwater Quality); 30 TAC § 290.272, (relating to Content of the Report); 30 TAC § 290.38, (relating to
Definitions); 30 TAC § 290.41, (relating to Water Sources); 30 TAC § 290.42, (relating to Water Treatment); 30
TAC § 290.46, (relating to Minimum Acceptable Operating Practices for Public Drinking Water Systems).

TEXAS ADMINISTRATIVE CODE
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CVR 12-030-003
This document reflects changes current through May 11, 2015

Code of Vermont Rules > AGENCY 12. AGENCY OF NATURAL RESOURCES > SUB-AGENCY 030.
DEPARTMENT OF ENVIRONMENTAL CONSERVATION > CHAPTER 003. CHAPTER 21 - WATER
SUPPLY RULE

12 030 003. CHAPTER 21 - WATER SUPPLY RULE
INTRODUCTION

Applicability of This Rule

This rule, known as the Water Supply Rule, applies to all water systems in Vermont, which include Public water
systems, bottled water systems, Non-Public water systems, and privately owned water sources. Only portions of
this rule apply to each type of water system. The section below, entitled "Types of Water Systems,” helps the
reader to identify his or her type of water system. There may also be other jurisdictions with regulations affecting
water systems. This rule is not intended to, and does not affect, modify or repeal existing orders of the Board of
Health.

Purpose of This Rule
This rule is intended to serve a number of purposes.

First, and most important, the rule's primary purpose is to regulate water systems in the state so that they provide
clean and safe drinking water to Vermont 's citizens. This is true for the smallest, single house source to the state's
largest system. The rule also establishes well construction standards (contained in Part 12 of Appendix A) which
apply to every constructed well in Vermont regardless of the type of facility it serves.

Second, by implementing this rule, Vermont qualifies to retain "primacy" for the Safe Drinking Water Act from
the federal US Environmental Protection Agency (EPA). Primacy means that the state will administer the federal
regulations that apply to all public water systems in the country, instead of EPA. Without state regulations that are
at least as strict as the federal ones, Vermont may not administer the federal regulations.

We think having primacy represents an advantage to Vermont 's water systems. The federal regulations contain
some optional provisions that permit exceptions to the regulations when mitigating factors make it difficult or
impossible to follow the regulation. Also, there are situations where interpretations of the federal regulations can
be made by states with primacy that provide some benefit to the public water systems. EPA has stated that, in the
event that they have to administer their own rules in a state without primacy, they will not have the resources to
provide most of these permitted exceptions to the regulations.

Third, this document contains all of the state's major regulations concerning water systems in a single document,
which, in spite of its size, makes it easier for both the regulators and the regulated community to carry out their
respective roles. The Agency will bind the various parts of the rule (discussed below) into smaller packages that
make sense for the intended recipient.

Types of Water Systems

This rule varies in its applicability to the different types of water systems, and the administration of this rule is
conducted by two different divisions in the Department of Environmental Conservation. Due to the
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comprehensive nature of this rule, and for the convenience of the reader, the water systems have been categorized
into groups, and the introduction at the beginning of each subchapter in the rule explains which sections apply to
which water systems.

Also, when these categories of water systems are referred to in this rule, they are displayed in bold type. The
following figure displays the different categories in graphical format, although the reader is cautioned that there
are formal definitions for each type of water system contained in the Rule.

All Water Systems

Public and Non-Public

All water systems are initially classified as either Public water systems or Non-Public water systems.
Classification as a Public water system depends on the number of service connections (15 or more) or people
served (25 or more) by the system, as is explained in the definition for Public water systems in Subchapter 21-2.

Community and Non-Community
Public water systems are further subdivided into Public Community water systems and

Community water systems. Generally, Public Community water systems are those which serve residents on a
year-round basis, while Public Non-Community water systems serve non-residential groups of people (e.g.,
restaurants, schools).

Non-Transient and Transient

Public Non-Community water systems are further subdivided into those systems who serve non-residential users
who don't change over time ( Public Non-Transient Non-Community water system), such as schools and offices,
and those non-residential users who do change over time ( Public Transient Non-Community water system), such
as restaurants and motels.

Bottled water systems are considered to be a special case of Public water systems, and are regulated specifically
under Subchapter 21-11. They are not included in the categories addressed here.

Non-Public Requiring Permits and Non-Public Not Requiring Permits

Non-Public water systems include those requiring permits and those not requiring permits. Examples of Non-
Public water systems requiring permits are some 9 lot-or-fewer subdivisions, and public buildings serving fewer
than 25 people. Non-public water systems not requiring permits, such as single family homes on lots not subject to
state subdivision rules, have no direct responsibilities under the rule, and are regulated indirectly by the standards
in Part 12 of Appendix A and the Well Driller Licensing Rule in Chapter 15 of the Environmental Protection
Rules. These systems are not included in the categories addressed here, either. The regulations regarding Non-
Public water systems have been changing over the past several years and are

Page 2 of 147





CVR 12-030-003

expected to continue to change. The Regional Office should be contacted regarding what permits and
requirements are relevant to these water systems.

In summary, then, there are five categories of water systems referred to throughout this rule and grouped for
convenience:

(a) Public Community water systems;

(b) Public Non-Transient Non-Community (NTNC) water systems;
(c) Public Transient Non-Community (TNC) water systems;

(d) Bottled water systems; and

(e) Non-Public water systems requiring permits.

The formal definitions for (a) through (d) above (i.e., the Public water systems) are contained in Subchapter 2,
Definitions. Public water systems are also subject to regulation under the federal Safe Drinking Water Act.
By enacting this rule, the federal regulations will be administered by the Department of Environmental
Conservation when it has "primacy,” or primary administrative and enforcement authority.

The water systems contained in categories (c) and (e) above are generally administered for construction
permit purposes, by the Regional Offices of the Wastewater Management Division. The design and
construction standards for Public Non-community water systems are contained in Appendix A, Part 11.
Continued operating requirements, including operating permits, fees, and other requirements, are
administered by the Water Supply Division of the Department of Environmental Conservation.

Organization of the Rule

The complete Water Supply Rule consists of the sixteen subchapters and four appendices. The chapters are
divided into Sections (e.g., 2.12) and Subsections (e.g., 2.18(a)(1)). Each subchapter contains a brief
introduction which identifies which type(s) of water systems are regulated by that subchapter. These
subchapters contain regulatory requirements that water systems must follow.

Following the main part of the rule are the four appendices, lettered A through D. Each is briefly described
here.

Appendix A of the rule contains the Vermont Standards for Water System Design, Construction, and
Protection. These are technical standards that apply to persons designing, constructing, and operating water
systems. This appendix contains twelve Parts, and the introduction at the beginning of the appendix identifies
which parts of the appendix apply to which water systems. The numbering in Appendix A is divided into
Parts (e.g., 5) and Subparts (e.g., 5.1.2(a)).

Parts 1 through 9 of Appendix A apply to Public Community water systems and Bottled water systems with
sources in Vermont. Part 11 contains the technical standards for Public Non-community water systems and
Non-public water systems requiring permits, which are considerably simplified from those for Public
Community systems. Finally, Part 12 contains standards for water sources, both privately owned (which do
not require permits), as well as those for which permits are required from the Water Supply Division or the
Wastewater Management Division.
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Appendix B contains the requirements for the Long Range Plan, a document required under the rules, whose
purpose is to assist water systems in proper planning for the continued viability of their systems.

Appendix C is a table of the sampling frequencies required for bacteriological monitoring.

Appendix D contains the standards for Operation & Maintenance (O&M) Manuals, which are also required
under this rule.

The Department has made a concerted effort to coordinate this rule with all the appropriate state agencies in order
to reduce conflicting or overlapping regulations. For assistance in complying with this rule the reader should
contact the nearest Regional Office of the Agency of Natural Resources for Public Non-community water systems
or the Water Supply Division in Waterbury for Public Community water systems and bottled drinking water
facilities.

SUBCHAPTER 21-1 AUTHORITY AND PURPOSE
Introduction

This subchapter applies to all water systems.
Section 1.1 Authority.

This rule is adopted under the authority of 10 V.S.A. Chapter 48, Groundwater Protection; 10 V.S.A. Chapter 56,
Public Water Supply; 10 V.S.A. Chapter 61, Water and Waste Water Permits; and 18 V.S.A. §1218. Related
statutes include: 3 V.S.A. § 2822 (j), regarding fees; 18 V.S.A. 8501b, regarding certification of laboratories; 18
V.S.A. 8503, regarding use of laboratory by people; and 24 V.S.A. Chapter 120, regarding funding of public water
supply planning and construction.

This rule refers to and adopts the authority of the Federal Safe Drinking Water Act: 42 U.S.C. 300 f. et. seq. and
except as explicitly provided herein, the rule adopts and incorporates by reference the National Primary Drinking
Water Regulations, 40 CFR 141 (July 1, 2009), the National Primary Drinking Water Regulations
Implementation, 40 CFR 142(July 1, 2009), and the National Secondary Drinking Water Regulations, 40 CFR 143
(July 1, 2009), under an agreement with the US Environmental Protection Agency, by which the State of Vermont
has primary enforcement authority (primacy) in Vermont for the Safe Drinking Water Act.

Where necessary to protect the public health, but subject to appeal, the Secretary may require additional drinking
water permit conditions under this rule.

Section 1.2 Purpose.

The purpose of this rule is to protect the public health by assuring safe, affordable drinking water from Public and
Non-Public Water systems, and to implement and enforce the provisions of the Federal Safe Drinking Water Act
and Vermont statutes.

The granting of a permit under this rule does not relieve the water supplier of the responsibility for the satisfactory
functioning of the water system, nor limit his/her responsibility or liability under other statutes or rules.

Omitted...

4.3 Disinfection

Historically chlorine has been the preferred disinfecting agent. However, disinfection may be accomplished with liquid chlorine,
monochloramines, calcium or sodium hypochlorite or chlorine dioxide. Other disinfecting agents will be considered, providing reliable
application equipment is available and testing procedures for residual are recognized in Standard Methods for the Examination of Water and
Wastewater, latest edition or an equivalent means of measuring effectiveness exists. Disinfection is required for all Subpart H systems
including surface water supplies and groundwater under the direct influence of surface water, and for any groundwater at risk of
contamination. The required amount of primary disinfection needed shall be specified by the reviewing authority and shall be consistent
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with levels of treatment required by these rules. Consideration must be given to the formation of disinfection byproducts (DBPs) when
selecting the disinfectant.

4.3.1 Chlorination
4.3.1.1 Equipment
4.3.1.1.1 Type

Solution feed gas chlorinators or hypochlorite feeders of the positive displacement type must be provided (See Part 5 of
Appendix A). Use of gas is limited to large, operator on-site, or monitored, 24 hour facilities, under very specific
conditions.

4.3.1.1.2 Capacity

The chlorinator capacity shall be such that a free chlorine residual of at least 2 milligrams per liter can be maintained in the
water with CT values as required in Appendix A Subpart 4.3.2(c) when maximum flow rate coincides with anticipated
maximum chlorine demand. The equipment shall be of such design that it will operate accurately over the desired feeding
range. (See Appendix A Subpart 5.0.1.)

4.3.1.1.3 Standby equipment

Where chlorination is required for protection of the supply, standby equipment of sufficient capacity shall be available to
replace the largest unit. Spare parts shall be made available to replace parts subject to wear and breakage.

4.3.1.1.4 Automatic switchover
Automatic switchover of chlorine cylinders shall be provided, where necessary, to assure continuous disinfection.

4.3.1.1.5 Automatic proportioning Automatic proportioning chlorinators will be required where the rate of flow or chlorine
demand is not reasonably constant.

4.3.1.1.6 Eductor

Each eductor must be selected for the point of application with particular attention given to the quantity of chlorine to be
added, the maximum injector waterflow, the total discharge back pressure, the injector operating pressure, and the size of
the chlorine solution line. Gauges for measuring water pressure and vacuum at the inlet and outlet of each eductor should
be provided.

4.3.1.1.7 Injector/diffuser

The chlorine solution injector/diffuser must be compatible with the point of application to provide a rapid and thorough
mix with all the water being treated. The center of a pipeline is the preferred application point.

4.3.2 Contact time and point of application

(a) Due consideration shall be given to the contact time of the chlorine in water with relation to pH, ammonia, taste producing
substances, temperature, bacterial quality, trihalomethane formation potential and other pertinent factors. Chlorine should
be applied at a point which will provide adequate contact time. All basins used for disinfection must be designed to
minimize short circuiting. Determination of contact time for calculation of CT values will be made using Appendix C of
the E.P.A. Guidance Manual, October, 1989.

(b) At plants treating surface water, provisions should be made for applying chlorine to the raw water, filtered water, and water
entering the distribution system. The contact time as required in this subpart must be provided to achieve the necessary log
removal as shown below.

The required minimum primary disinfection is the disinfection needed for the entire surface water and Subpart H treatment
process to meet the overall treatment requirement of 3 log Giardia and 4 log virus removal/inactivation. Regardless of any filter
efficiency, a 0.5 log minimum inactivation of Giardia by disinfection is required.

The following table provides a summary of the expected minimum level of surface water and Subpart H treatment performance
in well operated filter systems and the required level of disinfection.

Display Table
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The Secretary may require greater removals/inactivation depending on the degree of contamination in the source water.

(c) For surface water and groundwater under the direct influence of surface water sources, CT Values (CT) must be achieved as
shown in Tables A4-1 and A4-2 (See following Appendix A Subpart 4.3).

(d) For groundwater sources determined to be vulnerable to viral contamination, 4.0 log inactivation of viruses must be
achieved as shown in Table A4-1.

(e) Groundwater sources not under the direct influence of surface water that are required to be continuously disinfected or that
are required to have the capability of being continuously disinfected shall meet the CT requirements to provide 4.0 log viral
inactivation as shown in Table A4-1.

4.3.3 Residual chlorine

Minimum free chlorine residual at distant points in a water distribution system should be 0.1 milligrams per liter. Higher residuals may
be required depending on pH, temperature and other characteristics of the water.

4.3.4 Testing equipment

(a) Chlorine residual test equipment, using the DPD method or other method recognized in the latest edition of Standard
Methods for the Disinfection of Water and Wastewater, shall be provided and should be capable of measuring residuals to
the nearest 0.1 milligram per liter.

(b) Each system shall continuously monitor the disinfectant residual of the water as it enters the distribution system and record
the lowest disinfectant residual each day. Systems serving fewer than or equal to 3300 people may take grab samples in lieu of
continuous monitoring at frequencies as follows

4.3.5 Chlorinator piping
4.3.5.1 Cross connection protection
The chlorinator water supply piping shall be designed to prevent contamination of the treated water supply by sources of
questionable quality. At all facilities treating surface water, pre and post chlorination systems must be independent to prevent

possible siphoning of partially treated water into the clear well. The water supply to each eductor shall have a separate shut-off
valve. No master shut off valve will be allowed.

4.3.5.2 Pipe material

The pipes carrying elemental liquid or dry gaseous chlorine under pressure and liquid chlorine must be schedule 80 seamless
steel tubing or other materials recommended by the Chlorine Institute (never use PVC).

A chlorine solution is defined as a solution of chlorine in water and, therefore, its handling differs from that of elemental liquid
or dry gaseous chlorine. For chlorine solution piping and fittings, rubber, PVVC, polyethylene, or other materials recommended by
the Chlorine Institute must be used.

Nylon products are not acceptable for any part of the chlorine solution piping system.

4.3.6 Housing

Adequate housing must be provided for the chlorination equipment and for storing the chlorine (see Appendix A Part 5).Display Table

Display Table Display Table
4.3.7 Non-Chorine Based Disinfection

Design and installation of disinfection methods other than chlorine based systems, such as ultraviolet light, may be
permitted, provided such designs conform to the Secretary's written guidelines.
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...0Omitted...

Statutory Authority

STATUTORY AUTHORITY:

3V.S.A. §2822; 10 V.S.A. Chs. 48, 56, 61; 18 VV.S.A. 88 501b, 503, 1218; 24 V.S.A. Ch. 120

History

EFFECTIVE DATE:
September 24, 1992 Secretary of State Rule Log # 92-47

AMENDED:

July 8, 1996 Secretary of State Rule Log # 96-38; July 15, 1996 Secretary of State Rule Log # 96-45; August 1, 1999
Secretary of State Rule Log # 99-32; December 29, 2000 Secretary of State Rule Log # 00-68; August 2001 [Not an
amendment, replace corrected pages]; January 30, 2002 Secretary of State Rule Log # 02-04; June 19, 2003
Secretary of State Rule Log # 03-15 [Administrative correction to Appendix E]; April 25, 2005 Secretary of State
Rule Log # 05-11; December 1, 2010 Secretary of State Rule Log #10-042
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W. Va. CSR § 64-77-6

This section is current through regulations in effect as of May 2015

West Virginia Code of State Rules > WEST VIRGINIA STATE BOARD OF HEALTH > SERIES 77. PUBLIC

WATER SYSTEMS DESIGN STANDARDS

8§ 64-77-6. Treatment (General and Clarification).

Omitted 6.1-6.3

6.4. Disinfection. -- Chlorine is the preferred disinfecting agent. Disinfection may be accomplished with gas
and liquid chlorine, calcium or sodium hypochlorites, chlorine dioxide, ozone or ultraviolet light. Other
disinfecting agents may be considered, providing reliable application equipment is available and testing
procedures for a residual are recognized in "Standard Methods for the Examination of Water and
Wastewater," latest edition. Continuous disinfection is required for all public water systems. Since
disinfection agents other than chlorine usually demonstrate shortcomings when applied to a public water
system, proposals for use of disinfecting agents in combination with chlorine or other than chlorine require
approval by the BPH prior to preparation of final plans and specifications.

6.4.a. Chlorination equipment.

6.4.a.1. Type. -- Solution-feed, gas chlorinators or hypochlorite feeders of the positive displacement
type shall be provided.

6.4.a.2. Capacity. -- The chlorinator capacity shall be such that a free chlorine residual of at least two
(2) milligrams per liter can be maintained in the water to meet the CT for surface water and ground
water when maximum flow rate coincides with anticipated maximum chlorine demand, maximum
pH and minimum temperatures. The equipment shall be of such design that it operates accurately
over the desired feeding range.

6.4.a.3. Standby equipment. -- Standby equipment of sufficient capacity shall be available to replace the
largest unit. Spare parts shall be made available to replace parts subject to wear and breakage. If
there is a large difference in feed rates between routine and emergency dosages, a gas metering tube
shall be provided for each dose range to ensure accurate control of the chlorine feed.

'6.4.a.4. Automatic switchover. -- Automatic switchover of chlorine cylinders shall be provided, where
necessary, to assure continuous disinfection.

6.4.a.5. Automatic proportioning. -- Automatic proportioning chlorinators are required where the rate of
flow or chlorine demand is not reasonably constant.

6.4.a.6. Eductor. -- Each eductor shall be selected for the point of application with particular attention
given to the quantity of chlorine to be added, the maximum injector water flow, the total discharge
back pressure, the injector operating pressure, and the size of the chlorine solution line. Gauges for
measuring water pressure and vacuum at the inlet and outlet of each eductor shall be provided.

6.4.a.7. Injector/diffuser. -- The chlorine solution injector/diffuser shall be compatible with the point of
application to provide a rapid and thorough mix with all the water being treated. The center of a
pipeline is the preferred application point.

6.4.b. Contact time and point of application.
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6.4.b.1. Due consideration shall be given to the contact time of the chlorine in water with relation to pH,
ammonia, taste-producing substances, temperature, bacterial quality, disinfection byproduct
formation potential and other pertinent factors. The disinfectant shall be applied at a point that
provides adequate contact time. All basins used for disinfection shall be designed to minimize short
circuiting. Additional baffling can be added to new or existing basins to minimize short circuiting
and increase contact time.

6.4.b.2. At plants treating surface water, provisions shall be made for applying disinfectant to the raw
water, settled water, filtered water, and water entering the distribution system. The contact time as
required shall be provided after filtration.

6.4.b.3. As a minimum, at plants treating groundwater, provisions shall be made for applying the
disinfectant to the detention basin inlet and water entering the distribution system.
6.4.b.4. The minimum contact time for surface water sources and ground water sources shall be
determined by "CT Calculations." Details for calculating "CT" values are contained in the West
Virginia Bureau for Public Health's rule, Public Water Systems, 64CSR3. If primary disinfection is
accomplished using ozone or some other chemical that does not provide a residual disinfectant, then
chlorine shall be added to provide a residual disinfectant as provided in subdivision 6.4.c.

6.4.c. Residual chlorine. -- Minimum total chlorine residual at all points in a water distribution system shall
be two tenths (0.2) milligrams per liter. Higher residuals may be required depending on pH, temperature
and other characteristics of the water. Booster chlorination may be required to maintain proper residuals.

6.4.d. Testing equipment. -- Chlorine residual test equipment recognized in the latest edition of the Standard
Methods for the Examination of Water and Wastewater publication, shall be provided and shall be
capable of measuring residuals as contained in the West Virginia Bureau for Public Health's legislative
rule, Public Water Systems, 64CSR3. Automatic chlorine residual recorders shall be provided where the
chlorine demand varies appreciably over a short period of time. All surface water treatment plants
designed to serve three thousand three hundred (3,300) people or more shall be equipped with recording
chlorine analyzers and continuous recorders monitoring water entering the distribution system.

...Omitted 6.4e-6.12...
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