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Taunja Willis Miller, Secretary
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WEST VIRGINIA BOARD OF HEALTH
RULE ABSTRACT

Title: Public Water Supply Regulations Type: Legislative

C3R Title and Series: 64 CSR 3

Summary: This _rule supersedes and amends the existing Public
Water Supply Regulations. It includes existing reguirements
unigue to West Virginia, but the body of the rule consists of
40 CFR Part 141, the National Primary Drinking Water Regulatlons,
established by the federal government as the nationwide minimum
reguirements. This federal regulation is _incorporated by refer-
ence due to recent amendments which ilncrease both rule length and
complexity.

For further information contact: Regulatory Development Section,
telephone 348-3223 or Robert Paul, Office of Environmental
Health, Telephone 348-2981, Division of Health, Bullding 3, Capi-
tol Complex, Charleston, WV 25305.




FISCAL NOTE FOR PROPOSED RULES

Ruie Title: Public Water Supply Regqulzticns
Type of Rule: - X Legislative Interpretive _ Procedural
Agency Health & Human Resources Address Capitol Complex Bida #3, Rm 550

Charleston, WV 25305

| ANNUAL ' FISCAL YEAR
1. Effect of Proposed Rule | Increase Decrease| Current Next Thereafter
Estimated Total Cost $ $ & - k3 50,000 5503000
Personal Services 45,000 | 45,000

Currént Expense

Repairs and Alterations

Equipment - ‘ 5,000 5,000

Other

2. Expianat:cn of above estlmates

It is estimated that two additional clerical personne1 will be required,
along with an additional personal computer, to handle the increased
data management responsibilities specified by the new federal require-

~ ments. ] L o o o

-3, Objectives of these rules:

These rules amend the existing Public Water Supply Regulaticns by
adopting all federal primacy drinking water vregulations applicable

at this time. Sections which will be added include new microbiological

contaminant sampling requirements, surface water treatment requirements,
and public notification requirements. A11 remaining sections are in
substance identical to existing State rules.
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4, Explanation of QOverall Economic impact of Proposed Rule.

A, Economic Impact on State Government.

None; other than that noted on previous ﬁage. Failure to promulgate
rule will result in 1lcss of existing Public Water Supply Program
receiving approximately $400,000 in federal funding annually.

B. Economic Impact on Political Subdivisions; Specific Industries;
Specific groups of citizens. S
Certain public water treatment plants may be required tTo upgrade
facilities to meet the new federal treatment requirements. Availability

of water treated to current national standard may encourage Tlocation
of new businesses in West Virginia.

C. Economic Impact en Citizens/Public at Large.

Negligible for public at large. Systems required to upgrade facilities
may 1increase rates to customers, Possible improved economic ocutiook
in those areas in which water systems are upgraded.

Date April 10, 1990 . S

Signature of Agency Head or Authorized Representative

Taunja Willis Miller, Secretary

Department of Health and
Human Rescurces ~ ~ 7 — e




[PROPUGSED]
TITLE 64
WEST VIRGINIA LEGISLATIVE RULES

BEOARD OF HEALTH
PUBLIC WATER SUPPLY REGULATICNS

SERIES 3

1990

For Public Hearing
May 29, 1890




Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section
Section

1.

2. .

3.
4.
5.

7.
8.
9.
10.
11.
12,
13,
14,

[PROPQSED]
WEST VIRGINIA LEGISLATIVE RULES
BCARD OF HEALTH

PUBLIC WATER SUPPLY REGULATICNS

64 CSR 3

INDEX
Page
General 1
Application and Enforcement 1
Definitions 1
Permit to Construct 2
Parmit to Operate 3
Inspections 4
Chlorination Regquirements 4
Control Tests and Record Malntenance 4
Fluoridation 5
Bottled Water ; o 5
Adoption of National Drinking Water Regulations &
Penalties : 6
Administrative Due Process 5]
Severablility &




[PROPOSED]
. TITLE 64
WEST VIRGINIA LEGISLATIVE RULES
BOARD OF HEALTH

SERIES 3
PUBLIC WATER SUPPLY REGULATIONS

§64-3-1. Genaral

1.1. 3Scope -~ This Jlegislative rule establishes the rules
and regulations governing owners and operators of public water
systems, and the production and distribution of bottled drinking
water.

1.2. Authority - W.Va. Code 16-1-7.

1.3. Filing Date -

i.4. Effective Date -~

1.5. Public Hearing ~ May 29, 1890

I

l1.6. Final Approval This rule was approved by the State
Board of Health on .

1.7. Supersession or Repeal of Former Regulations - This
rule supersedes and repeals West Virginia Board of Health Legis-
lative Rule Public Water Supply Ragulations, 64 CSR 3, 1982;
Volatile 28ynthetic Organic Chemicals, &4 CSR 61, 1%89; and Plumb-
ing Reguirements, 64 CSR 57, 1889,

§64-3-2. Application And Enforcement

2.1. Application - This rule applies to owners and copera-
tors of public drinking water systems, and the production and
distribution o0f bottled drinking water.

2.2. Enforcement - Enforcement of this rule is vested with
the director of the diwvwision of health or his lawful designee.

§64-3-3. Definitions

3.1. Bottled Water - Any natural or artificial mineral,
spring, well, distilled or other water bottled or containerized
for use primarily as drinking water.

3.2. Director - Director of the division of health or his
or her designee., For the purposes of this rule, the term "state"
{as used in 40 CFR Parts 141, National Primary Drinking Watez
Regulations, and 143, National Secondary Drinking Water Regula-
tions}) shall mean "director."

3.3. Operator - A person who has been granted a certificate

issued by the director to operate a specific class of public
water supply.




64 CSR 3

3.4. Permit - A written document issued by the director
giving & designated person permission to construct and/or op-
erate, alter, or renovate a specific public water supply or sys-
tem, or bottled water plant.

3.5. Person - Individual, partnership, association, syndi-
cate, company, firm, trust, corporation, government ccrporation,
institution, department, division, bureau, agency, federal agency
or any other entity recognized by law.

3.6. Public Water System - Any water system or supply which
regularly supplies or offers to supply, piped water to the public
for human consumption, if serving at least an average of twenty-
five individuals per day £or at 1least sixty days per year, or
which has at least fifteen service connections and shall include:

(L) Any collection, treatment, steorage, and distribution
facilities under the control of the owner or cperator of such
system and used primarily in connection with such system, and

{2) Any collection or pretreatment storage facilitles not
under such control which are used primarily in connection with
such system,

A public water system shall not include a system which meets
all of the following conditions:

{1) which consists only of distribution and storage facili-
ties {(and dces not have any collection and treatment facllities);

(27 which obtains all cof its water from, but is not owned
or operated by a public water system which otherwise meets the
definition;

{3) which does not sell water toc any person;

{4} which is not a carrier convevying passengers in inter-
state commerce.

3.7. B8tate - Director of +the division of health or his oz
her designee.

$64-3-4. Permit To Construct

4.1, On and after the effective dates of these regulations,
no person shall construct, or award a contract for any construc-.
tion, except as provided for in Section 4.4, to a public water
system, without obtaining a permit to construct £rom the direc-
tor.

4.2, DNo person shall begin construction, alter oz renovate
a public water system without first submitting plans and specifi-
cations to the director for review and approval at least forty-
five days prior to the date on which approval by the director is

Page 2
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desired. The public water system shall be c¢onstructed, altered
or renovated Ln accordance with the plans and specifications as
appreved by the director, and 1in accordance with the West
Virginia Department of Health Bulletin EW-99 Design Standards for
Public Water Supply Systems". To the extent practicable, all
new or expanded facilities should be located .ocutside cf the cne
hundred year flood plain.

4,3, Application for permit to construct shall be made to
the directer on focrms prescribed by the director and shall be
accompanied by an engineering report, maps, detailed plans and
specifications of the public water system prepared by or under
the direction of a registered professional engineer.

4,4, A permit to construct will noct be required for any
miner addition to, extension of, or alteration of an existing
distribution system which will not affect the guality or gquantity
of water supply service rendered, providing the work is dcone in
accordance with the provisions of the West Virginia Department of
Health Bulletin EW-99, Design $8Standards for Public Water Supply
Systems.

4,5. The director shall have the authority to 1issue an
order reqguiring a change in the source of the water supply or in
the manner of collecticon, treatment, storage, or distribution
facilities 0of the supply before delivery to the consumer as may
be necessary to safeguard the public health.

4,6. A permit to construct may be revoked by the director
for failure *to comply with the provisicons of the permit or_all
applicable provisions of this rule.

4.7. A permit to construct, unless revoked, shall be wvalid
for a period of two years from date of issuance.

$§64-3-5. Permit To Operate

5.1. Application for a permit to operate a water system
shall be made to the director at least thizrty days before the
scheduled operation of the public water system. Appiication
shall be on forms prescribed by the director, and signed@ by the
applicant or his authorized representative.

5.2. No person directly or indirectly shall manage, operate
or maintain a public water system in the State of West Virginia
without first making an application te, and receiving from the
director, a permit to operate.

5.3. In the event of an intended change, oxr an actual
change in c¢wnership cf a public water system, a written applica-
tion for a permit to coperate shall be made to the director by the
current owner at least flfteen days before the proposed or actual
change.
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5.4. A permit to operate shall be posted in a conspicuocus
place at the public water system's treatment plant or main
office. o L o .

$§64-3-6. Inspections

€.1. Each community water system utilizing surface source
water shall be inspected by the director at least once per year.
Other public water systems shall be inspected as scheduled by the
director. :

6.2. The operator of the public water system shall, upon
the reguest of the director, permit access to all parts of the
system and shall furnish all information and records reguired to
be kept by Section B8 of this rule.

§64-3~-7, Chlerination Reqguirements

7.1. Disinfection with chlorine shall be reguired of all
public water systems, unless otherwise approved in writing by the
director. - .

7.2, Chlorine or any other approved disinfectant shall be
applied at a point before entering the distribution system which
will provide effective contact time; the minimum contact time
shall be thirty minutes to the first consumer, unless otherwise
stipulated in writing by the director or the Design Standards for
Public Water Supply Systems, Bulletin EW-99. At the end of the
contact time, the minimum free chlorine residwals at the various
FH values, shall comply with the reguirements of Table 64-3A at
the end cf this rule unless otherwise stipulated in writing by
the director.

7.3. The owner or operator of a public water system shall
determine the amount of residual disinfectant 1in the drinking
water at the treatment plant and In the distribution system at
least once per day, or more often if deemed necessary by the
director.

7.4, Chlorine residual testing equipment shall enable meas-
urement of free and total residuals to the nearest 0.2 mg/l in
the range of 0.0 mg/1 to 2.0 mg/1l.

7.5, At least a trace o¢f total chlorine residual shall be
maintalined throughout the distribution system at all times, un-
less otherwise approved in writing by the director.

§64-3-8. Control Tests and Record Haintenance

8.1. Owners or operatcrs of a public water system shall
retain at a convenient location on or near its premises, records
of microbiologicail, _ turbidity, radiological and chemical
analyses, or a summary thereof. Microblological, turbidity and
radiological analytical zrecords shall be kept for ten years.
Control tests and operational records shall be kept for f£ive
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years.

8.2. The records shall include the date, place and time of
sampling, name cf the person who collected the sample; identifi-
cation as to whether i1t was a routine distributicn system sample,
rasample, raw or drinking water sample, or cther =special purpose
sample; the date of analysis; laboratory and person responsible
for performing the analysis; analytical technigue or method used;
and results of analysis,

8.3. Records of action taken by the system to correct vio-
lations shall be kept for three years after correction.

8.4. Copies cf written reports relating to sanitary surveys
of the system shall be kept for ten vears.

8.5. Records concerning a varilance or exemption shall be
kept for not less than five years following the expiration of
such variance or exemption.

§64-3-9, Fluoridation

9,1. This section applies to public water systems (except
public schoecls) which add fluoride to the drinking water. The
director shall establish peolicy and criteria for water fluorida-
tion at public schools.

9.2. The presence of fluoride in average concentrations
shall be as found in Table 64-3A at the end of this rule.

$.3. System cwners or operators of fluoridated or defluori-
dated public water supplies shall monitor their drinking water
once per day fcr flucride concentration. Records for monitoring
shall be maintained in accordance with Section 8.

9.4. At least once a month, a sample o©0f d&rinking water
shall be submitted to a certified laboratory for £fluoride analy-
sis.

§64-3-10., Bottled Water

10.1. No perscn shall manage, operate or maintain a bottled
water treatment plant, or distribute bottled water in this state
witheout receiving a permit from the director.

10.2. The procedure for applying for a. permit shall be 1n
accordance with Sections 4 and 5 of this rule and the current
Bottled Water Deslign Standards of the State Department of Health.

10.2. In addition to Secticon 10.2, operators of out-of-
state bottled water treatment plants who are distributing water
in West Virginia, shall include with their application, a copy ot
their most recent permit to operate from their state regqulatory
agency.
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10.4. Scource waters, plant facilities, treatment
technigues, equipment supplies, operations, and distribution
methocds shall be approved by the director and must be In accord-
ance with the State Health Department's Design Standards for
Public Water Supply Systems and Bottled Water Design ftandazds.

10.5. Bottliad water treatment plants shall comply with all
raeguirements of this rule pertaining to primary and secondary
contaminants, sodium, flucridation, maximum contaminant levels,
sampling technigues and menitoring freguencies as for a community
water system except that the monitoring fraguency for microbio-
logical contaminants shall be not less than once each week.

10.6., Each in-state bottled water treatment plant shall be
inspected every six months or as otherwise dJdetermined by the
director. - : : -

18.7. A permit 1issued by the director may be revoked for
failure to comply with preovisions of this rule.

§64~-3~11, Adoption of National Drinking Water Regulations -

40 CFR Part 141, National Primary Drinking Water Regulations and
40 CFR Part 143, National 8S8econdary Drinking Water Regulation are
adopted by reference.

Copies of these regulations are avallable from:

.8, Environmental Protection Agency
Regicn I11 : - -

841 Chestnut Bulilding

FPhiladelphia, PA 1%106

§64-3-12, Penalties - Any person who violates any provisilon of
this rule or orders issued hereunder, shall be guilty of a mis-
demeanor, and upon conviction thezrecf, shall be fined not less
than twenty-five dollazrs nor more than two hundred dollars and
each day's violation shall constitute a separate offense. In
addition, thereto, the director c¢f health or his or her author-
ized representative may seek injunctive relief in the clrcuit
cocurt of the county in which all or part 0f£ the public water
system is situated for threatened or continuing violations. For
a willful wvioclaticn cof this rule or orders issued hereunder, a
person, upon & finding thereof by the circuit court cf the county
in which the wviolstion occurs, shall be subject to a civil pen-
alty of not more than £ive thousand dollars, and sach day's wvio-
lation shall be grounds for a separate penalty.

§64-3-13., Administrative Due Process - Those persons adversely
affected by the anforcement cof this rule desiring a contested
case hearing to determine any rights, duties, interests or priv-
ileges shall do Ssc in a manner prescribed in the Rules of Pro-
cedure for Contested Case Hearings and Declazatory Rulings,
64 CSR 1,

§64-3-14. Severability - The provisions of this zrule are de-
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clared to be severable. . If any provision cf this rule shall be
held invalid, the remaining previsions shall remain in effeck.
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64 CSR 3
TABLE 64-3A
. FREE CHLCRINE
pH VALUE RESIDUAL
up to T.8 0.4 mg/1
7.1 to 8.0 0.6 mg/1l
8.1 to 9.0 1.9 mg/1l
TABLE 64-3B
ANNUAL AVG of MAXIMUM FLUORIDE CONCENTRATION
DAILY AIR TEMPERATURE IN MILLIGRAMS PER LITER

Lower Optimum Upper
£3.8 - B8.370oF 0.8 1.1 1.5
i2.1 --14.6"70C . .

58.4 - 63.8%0oF 0.8 1.0 1.3
14.7 - 17.770C i

$3.83 - 70.670F 0.7 0.9 1.2
17.7 - 21.470C

Paga 8




PART 143 -- NATIONAL SECONDARY
DRINKING WATER REGULATIONS

142.1 Puroose

143.2 Definitions

143.3 Secondary Maximum Contaminant Levels

l43.4 Monitoring

143.5 Compliance with Jecondarv Maxzimum Contaminant Level and

Public Notification for FPluoride

Authorityv: 42 U.8.C. 300f et seg.

Gource! = 44 FR 42198. Julv 15. 1979 unless otherwise noted. .

143.1 PURPOSE

This part establishes National Secondaryvy Drinking Warter
Reagulations opursuant %o Section 1412 of the Safe
Prinkina Water Act. as amended (42 U.8.C. 300g~-1l1.
These regulations control contaminants in drinking
water that orimarily affect the asasthetic dqgualities
relating to the public acceptance of drinking water.
At considerably higher concentrations of these
contaminants, health implications mav alse exist as
well as aesthetic degradation. The regulations are not
fadarally enforceable but are intendmsd as guidelines
for the Ztates.

143.2 DEFINITIONS | o

Act® means the Safe Drinking Water Act as amended (42
U.8.C. 300f et sag.)

"Contaminant” means anv phvsical. chemical. biclogical. or
radinlogical substance or matter in water.

YPublic water svstenm' means a svstem for the provision to
the public 0of piped water for human consumption. 1if
such a svstem has at least £fifteen (15%) sarvice
connections or regularlv serves an averadge of at least
twentv-five (25) individuals caily at least 60 davs out
of the vear. Such term includes:

1




{1) anv coliectien, treagtment. storage. arnd
distribution facilities under copntrol af the
operator of such svstem and used primarily in
connection with such svstem., and:

{21 any collection or bre-freatment storage facilities
not under such control which are used primarily in
connection with sugch svstem. A public water

svstem is either a "community water svstem" or a
non-community water svstem.'™

"State means the acency of the State or YVribal government
which has Hdurisdiction over public water svstems,
During anv neriod when a State does not have
responsibility pursuant to saction 1443 of the Act. the
tezm "State" means the Reagional Administrator. U.S3.
Environmental Protection Agency.

"SJupplier of water" means any oerson who owns or oroerates a
public water svstem. S

"Cacondary maximum contaminant levels" means SMCLs which

' apply to opublic water svstems and which., in the
judgement of the Administratcr. are reguisite to
protect the public welfare. The SHCL means the maximum
permissible level of a contaminant in water which is
deliverad to the frae flowing cutlet of the ultimate
user of oublic watar svystem. Ceoentaminants added to tha
water under circumstances contzolled by the user,
excapt those resultinag from corrosion of pivina and
plumbing caused by water aquality. are aexcluded £rom
this definition.

143.3 SECONDARY MAXIMUM CONTAMINANT LEVELS

The secondarvy maximum contaminant lavels for public water
systems are are follows:

CONTAMINANT }t LEVEL j
Chloride E250 mag/l {
Color %S colozr unitcs
Copper 1 ma/l
Corrosivity Noncorrosive
Fluoride ?2.0 ma/1 44
Foaminag agents - /0.5 masl B

2




—— e
izon f%o 3 Tfj}“_“w___H_“n___- i
Manganese '0.05 ma/l 4

; e e e e
odor {3 threshold odor number

R T T
oH 6.5 - 8.5

— ]

Sulfate 1250 ma/1 ;
Total Dissolved Solids (TDS) 500 mag/1l _
Zinc _J 5 ma/l {

These 1levels represent reasonable geals for drinking water
gualityv. The states may establish higher or lower levels which
may be appropriate decoendenat- ucon leccal conditions such as
unavailability of alternate source waters or other compelling
factors, provided that oublic health and welfare are not
adverselv affected,. ' .
3

44 FR 42158, Julyvy 19, 1979. as amended at 51 FR 11412. April 2.
19861 ' ’

143.4 MONITORING

{(a) It is recommended that the parameters in these
raegqulations should be monitored at intervals no less
freguent than the monitorincg performed f£for inorganic
chemical contamingant=s listced in the Naticonal Interim
Primarv Drinkina Water Reculations as applicable to
community water svstem, More fraguant monitoring would
be aporopriate for specific barameters such as oH.,
color, odor or others under certain circumstances as
directed by the state.

{b) Analyses conducted to determine compliance with 143.3

should be made in accordance with the following

metrhods:

{1 Chlozride -~ Potentiometric Method, "Standard
Methods for the Examination of Water and

Wastewater." l4th Editioin, ©o. 306

(21 Coior =-- Platinum-Cobalt Methed. "Maethods for
Cnemical Analvsis of Water and Wwastes." D.36-38.
EPA Office of Technoloayvy Transfer, Washington.DC
20460, 1974 or "Standard Msthods for the
Examination of Water and Wastewater." 13th
Edition., oo 160-62: l4th Edition. oo 64-66.




{3)

(4}

{51

(63

{7

Copper -- Atomic Absornotion Mathod, "Metheods for
Chemical Analvsis of Water and Wastes." pp 108-09.,
EPA Office of Technoloav Transfez. Washincton. DC
204648, 1974 or "Standard Mathods for the
Examination of Water and Wastewater.! l3th
Edition, oo 210-15: l14th Edition. po 144-47: or
JInductively Coupled Plasma Method. "Inductivelwv
Coupled Plasma - Atomic Emission Spectrometric
Metheod for Trace EHElement Analvsis of Water and
Wastes -- Meathod 200.7." available from EPA

Environmental Monitoring and Support Laboratorv.
Cincinnati. Ohio 457268

Foaminag Agents —-— Methvliene Blue Method, "Methods
for Chemical Analvsis of Water and Wastes," oo
157-58. EPA gffice of Technoloay Transfer.

Washinagton. DC 20460, 1974. or "Standard Methods
for the Examination of Water and Wastewater. l3th
Edition., oo 33%-42: 1l4th Editicon. o 680, -
Izon -- Atomic Absornption Msthod. “"Mathods for
Chemical Analvsis of wWatar and Wastes." pp 110-11,
EPA Office of Technoloav Transfer, Washinaton, DC
20460, 1974 or "Standard HMethods for the
Examination of Water and Wastewater, l1l3th Edition
po 210-15; l4th Edition, oD l44-47;: or Inductively
Coupled Plasma Method. "Inductivelvy Coupled
Pla=sma—-Atomic Emissicn Spectrometric Methed £or
Trace Element Analvsis of Water and Wastes -
Mathaed 200.7." available from EPA Environmental
Monitorina and Support Laboratorv., Cincinnati.
Ohio 45268,

Manaanesse -- Atemic Absoroption Methed. '"Methods
for Chemical Analvsis of Water and Wastes.! oo
lie-17, EPA Qftice of Technoloay Transfer.
wWashington, ©DC 20460. 1974 or "Standard Methods
fozr the Examination of Water and Wastewater." 13th
Editien, oo 210-15: l4th BEdition. oo 144-47: or
Inductively Coupnled Plasma Methed. "Inductively
Coupled Pla=zma-Atomic Emission Spectrometric
Mathod for Trace Elesment Analvsis of Water and
Wastas - Method 200.7% available from EPA
Environmental Monitorina and Support Labecratorvy.
Cincinnati. Ohio 45288,

0dor -- Consistent Series Method. "Methods for
Chemical Analvsis of Water and Wastes po 287-54.
EPA UOffice of Technoleav Transfer. Washington. DC
20460, 1974 or "Sstandard Methods for the
Examination of Water and Wastewater, 13th Edition.
oo 248-54: l4th BEdition, o 75-82.
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(8) cH ~--- Glass Elecrrode Mehteod. "Mathaods for
Chemical Analvsis of Water and Wastes. po 239-40.
EPA Office of Technologvy Transfer., Washington DU
20460, 1874, oz "Standard Methods for +the
Examination of Water and Wastewater. lith Edition.
pp 276-81: l4tn Edition. oo 460-65.

(39) Sulfate -~ Turbidimetric Methoed. "Methods tor
Chemical Analvsis of Water and Wastes, po 277-78.
EPA Qffice of Technolocgy Transfer, Washington DC
20460, 1974: or "2tandard Methods for the
Examination of Water and Wastewatez." 13th
Edition, pp 334-35: l4tnh Edition. oo 4%56-98,

(10) Total Dissoclvad S0lids -- Total Regsidue Methods,
"Methods for Chemical Analvsis of Water ang
Wastes, onp 270-71. EPA (Qffice of Technoleogav
Transfer, Washington DC 20460. 1974. or "Standazd

Methods for the Examination cf Water and
Wastewatez." 13th Edition. oo 288~-50: 14th
Edition, o 91-52.

{11 Zinc -- Atomic Absorption Method. '"Methods for
Chemical Analvsis cf WAter and Wastes." ppo 155-56.

BEPA Cffice of Technologv Transfer. Washington DC
204860. 1374 or "2tandard Methods for the
Examination of Water and Wastawater." 13tn
Edition., oo 210-1%: l4th Edition obo l44-47: or
Inductdiveiv Ccoupled Plasma Method. "Inductivelv
Coupled Plasma—-Atomic Emission Spectrometric
Mathod for Trace Element An3lvsis of WAter and
Wastes - Methed 200.7." available from EPA
Environmental Monitering and Support Laboratcrv,
Cincinnati, Chio 45268,

{44FR 42198, Julv 19, 1979, as amended at 53 FR 5147. Fekbruarv

1%, 19881

143.5

(a)

COMPLIANCE WITH SECONDARY MAXIMUM CONTAMINANT LEVEL
AND PUBLIC NOTIFICATION FOR FLUORIDE

Community water systems as defined in 490 CFR
141.2(e){i} of thiz title, that excesd the secondarv
maximum contaminant level for fluocride as determined bv
+the last single sample taken in accordance with the
raguirements of 141.23 of this title or anvy eguivalent
state law. but do not exceed the maximum contaminant
level for fluoride as spacified by 141.62 of this title
or anv eguivalent state law, shall provide the notice
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{b}

described in oDaragraoh {b ] of all Etilling units
anoually, all new billing units at the time service
meings and the state public health officerz.

The notice reguired by paragrapch {a} shall contain the
foilowing langduade in€iidding the language necessarv to
replace the superscrints:

BPUBLIC NOTICE

Dear User:

The U.S. Environmental Protection Agency regulires
that we send  vru this notice on the level of
fluocride in vour drinking water. The drinking
water in vou community has a fluoride
concentration of * millicgrams per liter (ma/i).

Fadaeral regulations reguire that fluoride. which
occurs naturally in vour watar supnly, not axceed
a concentration of 4.0 ma/l in drinking waterxz.
This is an anforceable standard called a Maximum
Contaminant Level (MCL) and it ha=s besn
established to protect the public healih. Exposure
to drinking water lavels above the 4.0 ma/l for
manvy vears may result in some cases of crigopling
skeletal fluoresis. which 1is a sericus bone
disorder.

-

Fedaral law also resguires that we notifv vou when
monitoring indicates that the flucoride in vour
drinking water exceeds 2.0 ma/sl. This is
intended to alert families about dental oproblems
that might affect children under nine vears cof
age. The fluoride concentration of vour water
aexceeds this federal guideline.

Fluoride in children's drinking water at levels
of approximatelv 1 ma/l <zeduces the number of
dental cavities. Howaver, some children exposed
to levels of fluoride arsater than about 2.0 me/l
mav develon dental £luorosis. Dental flucrosis,
in its moderate and savare forms. is a brown
staining and/or pitting of the oermanent teeth.

Beacuase dental fluorosis occurs when develooing
teath {before thev erupt £from the gqums) are
exposed to elesvated fluoride levels. householids
without children are not expected to be affected
bv this level of fluoride, Families with children
under the age of nine are encouraged to seek othez

]




sources of drinkino water for their children to
avoid the possibility of staining and vitring,

Your water supblier can lower the concentration of
flucride in Vour water =so that vou will still
receive the benefits of cavitv  prevention while
the possibllity o©f stained and pitted teeth is

minimized Remowval of flueride mav increase wvour
water costs. Treatment svstems are 3is0
commercially available for nome use. Information

on such svstems 18 available at the address civen
below. Low £flucride bottled drinkinag water that
wottld meet all standards is also commerciallvy
available.

For further information, contact X at vour
water svstem.

n.li"

* - PWS shall insert the compliance result which tricocere:
notification under this Part.

- XX PWS shall insert the name, address and teleohone number
of a contact person at the PWS.

(e) The effective date of this section is Mav 2. 1986.

[51 PR 11412, Apbril 2. 1986; 51 FR 24329, Julv 3, 1988, as
amended at 52 FR 41550, Qctober 2z8. 1887.]
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SOURCE: 40 FR 59570, Dec. 24, 1§75, unlegg otherwise noted,

NOTE: For community water svstems serving 75,000 or more persons, monitoring must
begin 1 vear following prcmulation and the effective date of the MCL is 2 vesrs following
promulagation. For community water svstems servinag 10.000 to 75.000 perscns, monitoring
must begin within 2 vears from the date of bromulgation and the effective date of the MCL
is 4 vears from the date of oromulagation. Effective immediastelv, svstems that plan tc
make significant modifications to their treatment orocesses for the purpose of complving
with the TTHM MCL are reguired to seek and obtain State aporoval of their treatment
modificaktion plans. This note affects §8141.2, 141.6, 141.12, 141,24 and 141.20. For
additional information see 44 FR 68641, Nov. 29, 1579.

Subpart A -- Ganeral

i
§141.1 - Applicability. i

This opart establishes primarvy drinking watar requiations pursuant te section 1412
of the Public Health Service Act, as amended by the Safe Drinking Watar Act {Pub. L.
93-523); and relatad requlations applicabls tc public water svstems,

§141.2 DEPINITIONS.
As used in this part, the term:

RAct" means the Public Health Service Act, ag amendad by the Safe Drinkina
Water Act, Pub, L. 93-523.

"Best available technology® or "BAT" means the best technoloav. treatment technigues, or
other means which the Administrator finds, after axamination for efficacy under fieid
conditions and neot solely under laboratory conditions., are availabla (takinag cost inte
consideration). Por the purposex of setting MCLs for synthetic organic chemicals, any
BAT must be at least as effective as aranular activated carbon.

PCoaguiation® means a process using coagulant chemicals and mixing by which celleidal angd
suspendad materials are destabilized and agolcomerated into flocs.

"Community water system" means a public water system which serves at Ileast 15 service
connections used by vear-round residents or zregularly serves at least 25 vear-round
regidents.

"Confluent growth" means a continuous bacterial drowth covering the entire filtration area
0f a membrane filter, or a portion thereof, in which bacterial celonies are not discrete.
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nContaminant means any physical, chemical, biological. or radiological substance or
matter in water. - ! -

"Oonventional filtration treatment® means a series of orocesses including coagnlation.
flocculation, sedimentation, and filtration resultine in substantial particulate removal.

woPM  gr "CTcalc® is the product of "residual disinfectant concentration® {C) in ma/l
detarmined before or at the Eirst customer, and the corresponding "disinfectant contact
time" {T) in minutes, i.e., "CH x ®TW, If a public water svstem applies disinfectants at
more than one point orior to the first customer, 1t must determine the CT of each
disinfactant sequence before or at the first customer to determine the total percent
inactivation or "total inactivation rario.".In determinina the total inactivation ratio,
tha opublic water svstem must determine the residual disinfectant concentration of each
disinfection sesgquence and corresoondina contact time before any subssguent disinfection
application point{s). ™CTss.a" is the CT value reguired for 93.3 percant 3-loq)
inactivation of QGiardia lamblia cvsts. CTae.s for a variety of disinfectants and
conditions appear in Tables 1.1-1.6, CTealc Z.1, and 3.1 of §141.74({b}{3), CTaa.a “is the
inactivatien ratio. The sum of the inactivation ratios. or total inactivation (CTcalc)
ratio shown as{CTass.s), i= calculated by adding togsther the inactivation ratlo for each
disinfection sequence. A total inactivation ratio sgual to or areater than 1.0 is assumed
to provide a 3-loag inactivation of Giardia lamblia cysts.

"Diatomaceous earth filtration* means a process resulting in substantial oparticulate
removal in which {1) a precoat cake of diatomaceous earth filter media is deposited on a
support membrane {saptum), and (2) while the water is filtered by passina throuch the cake
on the septum, additional filter media known as body feed is continuously added to the
feed water to maintain the permeability of the filter cake.

"Dirsct filtration® means a series of processes including coagulation and filtration but
excluding sedimentation resulting in substantial particulate removal.

m"Disinfectant" means any oxidant, including but not limited to chlorine, chlorine dioxids,
chloraminas, and ozone added to water in any wpart of the treatment or distribution
process, that is intended to kill or inactivate pathogenic microozrganisms.

"Disinfactant contact time™ (™" in CT calculations) means the time in minutes that it
takes for water to move from the point of disinfesctant application or the previous point
of disinfectant rasidpal measurement to a point bafore or at the point where residual
disinfectant concentration ("C®) is msasurad. Where only one "C" is measyred. "T% is the
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in minutes that it takes for water to move from the point of disinfectant applicaticn *o a
veint before or at the point where residual disinfectant concentration ("C%) is measured.
Where more than one "C" is measured. "T" is (a} for the first measurement of "C", the time
in minutes that it takes for water to move from the first or onlvy voint of disinfectant
avolication to a point before or at the ooint whezre the f£irst "C" is measured and (b} for
subseduent measurements of "C", the time in minutes that it tskes for water to move from
the previpus "C" measurement ooint to the "C" measurement point for which the particular
"Tr is being calculated. Disinfectant contackt time in pipelines must be calculated based
an "plug flow" bv dividing the internal volume of the pice by the maximum hourly flow rate
through that pipe. Disinfectant contact time within mixine basins and storage reservoirs
must be determined bv tracer studies or an equivalent demonstratien.

"Disinfection" means a process which inactivates pathogenic srcanisms in water by chemical
oxidants or eguivalent agents.

*Domestic or other non-distribution systam plumbing preblem™®™ means a coliferm
contamination problem in a oublic water svstem with more than one service connectign that
is limited to the specific service connection from which the coliform-positive sam@le was
taken. ko

"Dose eguivalent® means the ozroduct of the absorbed dose from ionizina radiation and such
factors as account Efor differenceas in biological effectivenass due to the tvpoe of
radiaticn and its distribution in the body as specifiad bv the International Commission on
Radiological Units and Mesasurements (ICRU).

"Filtration" means 3 process for removinag particulate matter from water by passaage throuch
poerous media.

"Rlocculation™ means a process to eanhance aaglomeration or collection of smaller floc
particles into largqer., more masily s=ettleable particles throuah oentle stirrina by
hvdraulic or mechanical means.

"Gross alipha particle activity® means the total radioactivity due to alpha particle
emission as inferzed from measurements on a dry sample.

"Gross beta particle activitv" means the total zradioactivity due to beta particle emission
as infarred from measurements on a dry sample., "Halogen" means one of the chemical
elements chlorine, bromine or iodine.

"Ground water under +the direct influence of surface water"™ means anv water beneath the
surface ¢of the ground with (1}




algae, or large-diameter opathcgens such as Glardia lamblia. or (2} significant and
relatively rapid shifts in water characteristics such as turbidity. temperature,
conductivity, or pH which closely cerrelate to climatological or surface watar conditions.
Direct influence must be determined for individuwal scurces in accordance with criteria
established by the State. The State determination of direct influence mavy be based on
site-specific measurements of water guality and/or documentation of well construction
characteristics and geclogy with field evaluation.

HlLegqionalla®™ means a genus ¢ bacteria, some species of which have caused a type of
pneumonia called Legionnaires Disease.

"Man~made beta particle and ohoton emitters? means all radicnuclides amitting beta
particles and/or ohotons listed in Maximum Permissible Body Burdens and Maximum
Permissible Concentration of Radionuclides in Air or Water for Occupational Exposure, NBS
Handbook 69, except the daughter oroducts of thorium-~23Z, uranium-235% and uranium-238.

"Maximum contaminant level®™ means the maximiom permissible level of a contaminant in water
which is delivered to the free flowina outlet of the ultimate user of a public watsr
system, except in the case ¢f tuvrbiditv whers the mavimum permissible level ix measgred at
the point of entry to the distribution svstem. Contaminants added to the water under
circumstances controlled bv the user, excent those resulting from corrosion of nin'na and
plumbing caused by water cguality. are sxcluded from this definition.

"Maximum contaminant level qoal” or HYMCLG" means the maximum level of a conrtaminant in
drinking water at which no known or anticipated advarse effect on the health of persons
would occur, and which allows an adeguate marqin of safetv. Maximum contaminant level
goals are nonenforceablie health goals.

"Maximom Total Trihalomethane Potantial (MTP!" means the maximum concentration of total
trihalomethanes produced in a given water containing a disinfectant residual after 7 days
at a temperature of 25 C or abovs,

"Near the first service connection™ means at one of the 20 opercent of all service
connections in the antire systam that are nearast the water suoply treatment facility., as
measured by water transport time within the distribution svstem.

"Non-community water svstem" means a oublic water svystem that is not a community water
system.

"Non-transient non-community water svstea® or "NTNCWS" means a public watezr svstem that
is not a community water system and that recqularly serves at lsast 75 of the same persons
over & months per vear.

"Parformance evaluation sample” means a reference samplie provided to a laboratorv for the
purposs of demonstrating that the laboratory can  successfully analvze the sample within
limit=s of performance spacified by the Agency. The true valus of the concentration of the
refearsnce matmerial iz unknown Lo the laboratory at the time of the analvsis.
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"Parson" means an individuwal., corporation., company, association, partnershioc. State,
municipality, or Federal agencv.

"Dicocurie (oQi!™ means the guantity of radicactive material oproducing 2.22 nuclear
transformations per minute.

"Dpint of disinfectant application® is the point where the disinfectant 1is aoplied and
water downstream of that point is not subject £to recontamination by surface water runoff.

"Doint-of-entrvy treatment device!' is a treatment device applilied to the drinking water
entering a house or buildina feor the purcose of reducing contaminants in the drinking
water distributed threouahout the house or buildina.

Wpaint-of-use treatment device" iz a treatment device apolisd to a single tap used for the
purpese of reducing contaminants in drinkinge water at that one tab.

"Public water system” means a svystem for the provision to the oublic of piped w&ier for
human consumption, 1f such system has at least fiftean service connecticns oz regularly
sarves an averaqga of at least twenty-five inrdividuals dailv at least 60 davs out of the
year. Such term includes (1} anvy collection. treatment, storage. and distribution
facilities under contrscl of the operator of such svstem and used orimarily in connectien
with such svstem, and (2) any collection or pretreatment storage facilities not under such
control which are used orimarily in connection with such svystem, A oublic water svystem is
either a “community water svstem"™ or a "noncommunity water svstem®.

"Rem" means the unit of dose esguivalent from ionizing radiation to the total beodv or anv
internal organ or organ svstem. A "millirem {(mremi™ is 1/1000 of a rem.

"Rasidual disinfectant concantration®™ ("C" in €T calculations! means the concenftration of
disinfectant measured in ma/l in a representative sample of water,

"Sanitary survey" means an onsite review of the water souzce, facilities, ecuioment,
operation and maintenance of a oublic water svstem for the opurpose of evsluating the
adeguacy of such source, facilities, eguioment, ooeration and maintenance for orodaucing
and distributing safe drinkinag water.

f8sdimentation™ means a process for removal of solids before filtration by gzavitv oz
sepazratien.

"21ow sand filtration" means a process invelving passace of zraw water throuah a bed of
sand at low velocity {(aenezallyv less than 0.4 m/h} resulting in substantial particulate
remgval by physical and biclogical mechanisms.

"Standard sample” means the aliquot of finizhed drinkinc watsr that is examined for the
presence of coliform bacteria,




"Stata™ means the agency of the State government which has durisdiction over oublic water
svstems. During anvy pariod when a State does not have orimarv enforcement responsibility
nursuant to section 1413 of the Act. the term "State” means the Regipnal Administrator.
U.8. Environmental Protesction Agencv.

"Supplier of water" means anv berson who owns or operates a public water svstemn,

"3urface water®™ means all water which is open to the atmosphere snd subiect to surface
runoff. B

"gystem with a sinagle service connection® means a svstem which supplies drinkinag water to
consumers via a single service line.

“Pay numerous to count® means that the total number of bacterial colonies exceeds 200 on
a 47-mm diameter membrane filter used for collform detasction.

"Total trihalomethanes® (TTHM) means the sum of the concentraticn in nillicg;ms Der
litar of tha trihalomethane compounds {trichloromethane {ehloroform),
dibromochloromethane, bromodichloromsthane and tribromomethane {bromcform!. zounded to two
siqnificanE figures, *

"Trihalomethane™ (THM) means one of the family of oroanic compounds. named as
derivatives of methane, wherein three of the four hvdrocen atoms in methane are sach
substituted by a halogen atom in the molecular structurse.

"Jirys® means a virus of feecal origin which is infmsctious to humans by waterborne
transmission.

"Waterborne dixease outbreakx™ means the significant occurrence of acute infectious
illness, spidemiologically associated with the ingestion of water frem a public water
system which is daficiant in treatment, as determined by the aoprooriate local or 3tate
agancy,

[40 DE 59570, Dec. 24, 1975, as amended at 41 FR 28403, Julv 9, 1976: 44 FR 68841, Nov.
29, 1979; 51 PR 11410, Apz. 2, 1986; 52 PR 20674, June 2, 1387; 51 FR 25712, Julv 8, 19871

Rffsctive Date Note: At 52 PR 25712, July 8, 1987, 141.2 was amendsd bv removing the
paragraph designations, arrangina the paraaraphs in alphabetical order and effectiva
January 9, 1989 adding new definitions for "Best available technoloav®, “Non-transiant
non-community water svstem“, "paint-of-entry treatwent device" and "Point-of-use
treatmant device®.

141.3 COVERACE.




This part shall apoly te each public water system. unless the public water svystem
meets all cf the following conditions:

(at Consists only of distribution and storace facilities (and does not have anv
collection and treatment facilities):

(b) Obtains all of its water from, Dbut is nct owned or ooerated by, a public watar
system to which such regulations apoly:

(c) Does not sell water to anv person: and

{d} Is not a carrier which conveys passenders in interstate commerce.

§141.4 VARIANCES AND EXEMPTIONS.

Variances or exemptions from certain provisions of these regqulations mavy be aranted
pursuant to secticns 1415 and 1416 5F the. Act by the sntity with orimarv enforcement
responsibility, except that variances or exempticns fzom the MCL for total coliforms and
variances from any of the treatment technicue reguirements of Subpart H of this part mav
not be agranted.

" R

§141.5% SITING REQUIREMENTS.

Before a pergsofh mav enter into a financial commitment for or initiate constructicn of a
new public water system or increase the capacity of an eaxistine public water svstem, he
shall notify the State and, o the extent practicable, aveid 1locatinag part or all of the
new or axpanded facilityvy at a site which:

{a) Is subject to a siagnificant risk from earthquakes. £floods, fires or other
disasters which could cause a breakdown cf the oublic water system or a oortion
thereof;

or

(b) Exceot for intake structures, is within +the flocdplain eof a 100-vear £lood or is
lower than any recorded hiagh tide where avorcoriate racords exist. The U.8.
Environmental Protection Agencv will not seek to override land use decisions
affecting public water svstems siting which are made at the State or local
gqovernment lavels,

8§141.6 EFFECTIVE DATES.

{a) Except as bprovided in paragrach (b} of this section. the regulations set forth in
this part shall take effect on Juna 24, 1977.

(b} The regulaticns for total trihalomethanes set forth in § 141.12(c} shall take
effect 2 years after the date of opromulgation of these reagulations for community water
systems servinag 75,000 or mors individuals, and 4 vears after the date of promulaatiocn for
communities serving 10,000 to 74,999 individuals.




() The regulatiocns set forth in 141.11 {a), (d}y and (e}: 141, 14{ai{l}:
141, 140BY (2141 ; 142.14(br{2)01iY: 142.14(d): 141.21 (a}, {e) and {i): 141.22 (a3} and (el:
141,23 {(aY{3) and tal{4): 141.23(fY); 141.2403)(3Y: 141,24 (e} and {f); 141.25(e}:
141.27¢(a): 141,28 {a) and (bl: 141.31 {a)., (4} and (e): 141.32{b){3): and 141,32(d) shall
take effect immediatelv upon promulaation.

{d) The regulations set forth in 141.41 shall take effect 18 months from the date of

promulagation. Suppliers must complete the first round of samoling and repeorting within 12
menths followina the effective date.

{e) The reagulations set forth in 141.42 shall take affect 18 months from the date of

vromulgation. All reguizrements in 141.42 must be completed within 12 months following the
effective date,

(£) The regulations set forth in 141.11(c}) and 141.22{(g) are sffsctive Mav 2, 198%.
Section 141.23(qi(4} is effective October 2, 1987.

{44 PR 68641, Nov, 29, 1979, as amended at 45 FR 57342, Aua. 27. 1880: 47 PR 10998, Har.
12, 1982; 51 FR 1l41C, apr. 2, 1988}

Subpart B - Maximum Contaminant Levels

U

§ 141,11 MAXIMUN CONTAMINANT LEVEL3S FOR INORGANIC CHEMICALS.

(a} The MCL for nitrate iz applicable to both communityvy water systsms and non-community
water systems axcept as provided by in paraarach {d) of this section. The levals fpr the
cether inorganic chemicals apply only to community water svstems, Comoliance with MCLs for
inorganic chemicals is calculated pursuant to 141.23,

{b} The following are the maximum contaminant levels for inoraanic chemicals other than
Eluoride:

j LEVEL, MILLIGRAMS :
CONTAMINANT PER LITER
Arsenic 0.05
Barium 1.
Cadmium 0.01¢
Chromium 0.05
Lead 0.05 H
Mercury g.002 j
Nitrate (as Nitrogen) 10, ]
Selenium 0.01 _
Silver 2.05
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() The maximum contaminant
establishes a secondary maximum

() At the disczretion of the
in a non-community water svstem
of the State that:

(1) Such water will not
age; and

{(2) There will bhe rcont
ma/i and the opotential health e

{3) Local and S8tate

level feor flucride is 4.0 ma/l. See 40 CFR

contaminant level at 2.0 ma/l.

143.3, which

gtate, nitrate levels not to exceed 20 ma/l mav be alliowad
if the supblier of water demonstrates to the satisfaction

be available to children undezr & months of

nitrate levels that exceed 10 ma/l: and

{4) No adverse health e

1975, as
Apr. 2.

[40 FR 53570, Dec. 24,
12, 1982; &1 FR 11418,

§141.12 MAYINUM CONTAMINANT LEVELS FOR ORGANIC CHEMICALS.

The following are the maximuom
contaminant levels for organic
to all community water svyste
paragraphs {a) and (b}
comtaminant leval for total tzi

of this saction.

inuous postind of the fact that nitrate levels exceed 10
ffects of exposure: and
public health autherities will be notified annualiv of
ffects shall result,
amended at 45 PR 57242, Aug. 27, 1980: 47 FR 10998, Mar.
19861
2
contaminant levels for organic chemicals. The maximum

chenicals in paragraohs (a) and (b} of this section apcly
RS . Compliance with the maximum contaminant levels in
iz calcuiated opursuant to 141.24, The maximum
halomsthanes in paraaraph (¢} of this secticen apolies only

to community water svstems which serve a population of 10.000 or more individuals and
which add a disinfectant {oxidant} *o the water in anv vart of the drinkinga water
treatment process,. Compliance with the maximum contaminant level for total

trihalomethanes is calculated D

ursuant to $141.30.

Level, al/g
per liter

Chlorinated hydrocarbons:
Endrin (1.2,.3,4,10, 10-
haxachlero-§6,
7-spoxvy-1i,4,
43,5,6,7,8,8a, -octahvdro-
1,4-ende, a2ndo-5-8
dimethano naphthalene}.

0.0002

. ik il i i ks, B S

Lindane (1.2,3.4,5,6-
hexachlorocyclohexane,gamma
isomer).

0.004

Methoxychlor {(i,l,1-Trichloro-
2,2-bis (p-methoxyphenvl)

0.1

i1




iToxaghene {Cl0B10Ci8-Technical : 0.00% i
Ichlorinated camchene, 87-69% i
chlozrine).

.02 Chlorophenoxvs: 2.4-D, (2.4~ 0.1

bichloroohenoxvacetic i 1

acidy, ! 1

2,4,5-TP Silvex {2,4,5- .01 '

1

Trichlorophenoxyoropionic acidl. t
.03 Total Trihalomethanes (TTHM} 0.10

{40 FR 59570, Dec. 24, 1975, as amendad 3t 44 PR 68641, Nov. 29, 19791

§ 141.13 MAXIMUM CONTAMINANT LEVELS FOR TURBIDITY.

The requirsments in this sesction apply to unfiltered svstem= until Decesmber 30. 19351,
unless the 3tate has determined opDrior to that date, in writina opursuant to section
1412{b¥{TI{CY{iii), that filtration is reguired. The reguirements in this section aooly
to filtered svystems until June 29. 1993, Tha rTeguirameants in this section apply to
unfiltered systems that the State has dJdetermined. in writing oursuant to section
1412(b}(7)}{C}(iii). must install filtration, until June 29. 1993. or until £filtration is
installed, whichever is later.

The maxvimum contaminant 1ievels for turbidity are aoplicable to both community water
systemes and non-community water svstems using surface water sources in whole or in nart.
The maximum contaminant levels for turbidity in drinking water, measured at a
rapresantative entry point(s) to the digtribution svystam, ars: )

(a) One turbidity unit (TU), as determined by a monthlv averaaqe opursuant to §
141,22, sxcept that five or fewer turbiditv units sav be allowed if the supplier of water
can demonstrate to tha 3tate that the higher turbiditv does not do anv of the fellowina:

(1) Interfere with disinfection;

{2} Preavent maintenance of an effective disinfectant acent
throughout the distribution svstem; or

{3) Interfers with microbiological determinations.

{b) ®ive turbiditv units based on an average for two consecutive davs
purspant to § 141.2Z.
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141.13 MAYIMUM CONTAMINANT LEVELS FOR RADIUM-226, RADIUM-228, ARD GROSS
ALPHA PARTICLE RADIOACTIVITY IN COMMUNITY WATER 3YSTEMSZ,

The following are the maximum contaminant levels for radium-226, radium-228, and qross
alpha particle radiecactivitv:

{a) Coembined radium—226 and radium-?fs -~ 5 ﬁCi/l.

{b) Gross alrha particle activity (inciudinag radium-226 but
excluding radon and uranium} -- 15 pCi/l.

(41 FR 28404, Julvy 9, 1876)

§ 141,16 MAXIMUN CONTAMINANT LEVELS FOR BETA PARTICLE AND PHOTON
RADIOACTIVITY FRNM MAN-MADE RADIONUCLIDES IN COMMUNITY WATER SY3TEMS,

(&) The average annual concentration of beta vparticle and choton radioactivit§ from
man-mide radionuclides in drinking water shall not oroduce an annual dose sguivalent to
the total bodyvy or anvy internal oraan greater than 4 millirem/vear.

{b} Excapt for the radionuclides 1listed in Table A, the concentration of man-made
radionuclides causing 4 mrem total bodv or organ dose eguivalents shall be calculated on
the basis of a 2 liter per day drinking water intake using the 168 hour data listed in
"Maximum Permissible Body Burdens and Maximum Permissible Concentration of Radionuclides
in Alir or Water for Occupaticnal Exposure,® HBS Handbook €9 as amended August 1963, U.S.
Department of Commerce. If two or more radionuclides are present. the sum 9f their annual
dose equivalent to the total body or toc anvy crgan shall not exceed 4 millirem/vear.

Tabla A - Avarzge Annual Concentrations Assumed to Produce A Total
Body or Organ Dose of 4 MREM/YR

1
RADIONUCLIDE CRITICAL ORGAN pCi PER LITER
Tritiom | Total Body t 20,000
Strontium 90 !Bone Marrow ! 8
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f41 FR 28404, Julv 9, 1978}

SUBPART € - MONITORING AND ANALYTICAL REOUIREMENTS

§ 141.21 COLIFORM SAMPLING.

{a} Routine monitorina. {1} Public water svstems must collect total coliform

samples at sites which are representative of water throughout the distribution svstem
according to a writken sample siting plan. These oplans are subject to State review and
revision.

{2) The monitorinag freguencv for total coliforms for communitvy water svstems Iis
based on the population servaed by tha system, as follows:

TOTAL COLIFORM MONITORING FREQUENCY

FOR COMMUNITY WATER 3YSTEMS - ?
Population Minimum number of :
- ..served .. . _samples per month

25 to 1,000% 1 B B T
1,001 to 2,500 2
2,501 to 3,300 3
1,301 to 4,100 4
4,101 to 4,900 5
4,901 to 5,800 8
5,801 to 6,760 7
6,701 to 7.600 8
7,601 to 8,500 9

8.501 to 12,900 10
12,901 to 17.200 15
17,201 to 21,500 20
21,501 to 25,000 25
25,001 to 332,000 30
33,001 to 41,0090 40
41,001 to 50,000 50
50,001 to 59,000 60
59,001 tec 70,008 70
70,001 to 83,000 80
83,001 to 36,000 50
96,001 to 130,000 100
130,001 to 220,000 129
220,001 to 326,000 150
320,081 to 450,000 180
450,001 to 600,600 210
600,001 to 780.000 240
780,001 to 970.00¢ 270
270,001 to 1,230,000 300
1.230,001 to 1,520,000 330
1,520,001 £c 1,850,000 360
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1,854,001 to 2.270.000 390
2,270,001 to 3,026,000 420
3,020,001 to 3,960,000 450
3,560,001 or more 480

Tomr DT om Ummmeews T T L LSTmremes DO TLSTLITL ot oL oL De el A -

1 Includes publiec water systems which have at least 15
service connections, but serve fewer than 25 persons.

If a community water svstem servina 25 to 1,000 persons has no historv of total coliform
contamination in 1its current conficuration, and a sanitarvy survev conducted in the past
five vears shows that the svstem is supplied solelv by a orotected groundwater scurce and
is free of sanitary defects, the State may reduce the monitoringa freguency specified
above, except that in no case may the State reduce the monitorina frequency %o less than
pne sample per guarter., The 3tate must approve the reduced monitozrina freguency in
writing.

(3} The monitorina fraguencv for total coliforms for non-communitv water svstems is
as follows:

(i) A non-communitv water svystem usinug onlv groundwater (except gqround water
under the direct influence of surface water, as defined in $141.2) and servina 1,000
persons or fewer must monitoz each calendar cuarter that the svstem provides water to the
public, excect that the State mav reduce this monitoring fregquency, in writina, if a
sanitary survey shows that the svstam is free of sanitarvy defects. Beginning June 29,
1994, the B8tate cannot reduce the monitorinag fregquency for a non-community water svstem
uging onlv ground water (except ground water under the direct influence of surface water.
as defined in S141.2) and serving 1,000 versons or fewsr to less than once/vear,

{ii) A non-community water svstem usina onlvy qround water (exceot arcund wate:z
under the direct influence of surface water, as dafined in §141.7} and serving more than
1,000 persons during anv month m®ust monitor at the same freguency as a like-sized
community water system, as specified in raragraph (a)(2) of this section excent the State
may reduce this monitoring frecuencv. in writing, for anvy month the system sarves 1,000
persons or fawer. The State cannot reduce the monitoring freguency to less than
once/year. For systems using around water under the direct influence of surface watar,
paragraph (a}(3}(iv) of this section applies.

{iii} A non-community water svstem usine surface water, in total or in bpart,
must monitor at the same frequency as a like-sizad community water svstem, as soecified in
paraaqraph {(3){(2) of this section, regardless of the number of perscns it serves.

(iv) A non-community water system using oround water under the direct inflyence
of surface water, as defined in $141.2, must monitor at the same freguency as a like-sized
comprunity water system, as specified in paracrach (a}(2}! of this section. The system must
begin monitoring at this freguencv beginning six months after the BState determines that
the ground water is under the dizect influence of surface water.

(4} The public water svstem must collect samoles at regqular time intervals
throughout the month, =xcent that a svstem which uses onlv ground water {except ground
water under the influence of surface water, as defined in §141.2), and sarves 4,300
persons or fewer, mav collect all reguired samples on a sinale day if they are taken from
different sites,
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(5) A public water svystem that usas surface water or ground water under the
direct influsnce of surface water, as defined in §141.2, and does not practice filtration
in compliance with Subpart H must collect at least one sample near the first service
connection aach dav the turbiditv level af the sgqurce water, measured as specified in
§i41.74(b)(2), exceeds 1 NTU. This sample must be analvzed for the opresence of total
coliforms. When one or more turbiditv measurements in anv day exceed 1 NTU, the svstem
must collect this coliform sample within 24 hours of the first axceedance, unless the
8tate determines that the svstem, for logistical reasons ocutside the svstem's control.
cannot have the sample analvzed within 30 hours of collection., Sample results from this
coliform monitoring must Le "ncluded in determinino compliance with the MCL for total
coliforms in $141.83. o T T o

{8} Special puropose samples, such as those taken to determine whether
disinfection practices are sufficientf following pipes placement, replacement., or repair.
ghall not ba used to determine compliance with the MCL for total coliforms in 8§141.63,
Repeat samples taken oursuwant to paragrach {b) of this section are not considered sopecial
purpose samples, and must be used to determine compliance with the MCL for teotal coliforms
in §141.63.

(b}  Repeat monitorimg. {1} If a routina sample is total coliform-oositive,
the public water system must colliect 3 set of repeat samplas within 24 hours q; beina
notified of the positive result, A systerm which collects mors <than one routine

sample/month must collect no fewer than thres repeat samples for each total coliform-
positive samole found. A system which normally coilects cne routine sample/month or fewer
muxt collect no fewer than four repeat samples for each total celiform-positive =ample
found. The 3tate may extend the 24-heour limit on a case-by-casa hasis if the systsm has a
logistical problem in collectina the repeat samples within 24 hours that is bevond its
control. In the case of an mxtension, tha State must specifv how much time the svstem has
to collect the repeat samples.

(2 The svstam must collect at least one repeat sample fzom the samplinag taop
where the original total coliform-positive sample was taken, and at least one rapeat
sample at a tap within five service connactions upstream and at least one repeat sample at
a tap within five service connections downstzream of the oricinal =ampling site. If a
total coliform-positive sample is at the snd of the distribution svstem, or cne awav from
tha end of the distribution svstem, the State may waive the reguiremeant to collect at
least one repeat sample upstream or downstream of the original sampling site,

{3} The system must collect all repeat samples on the same day, excspt that
the State may allow a system with a =single service connection to colliect the regnired set
of repeat samples over a four-day oeriod or to collect a larger velume repsat samole{s} in
one or mwrore sample containers of anv size. as long as the total volume collected i= at
lsast 400 mi {300 ml for systems which collect more than one routine sample/monthi.

(4) If one or more rapeat samples in the set iz total coliform~positive., the
public water system must collsct an additional set of zrepemat samples in the manner
specified in paragravhs ({b}{li-(3) of this section. The additional samplez must be
coliected within 24 hours of beinaga notified of the positive result., unless the 3State
extends the limit as provided in varagzaph {b}{1) of this section. The svstem must repeat
this process until esithez total c¢oliforms are not detected in one complete set of repeat
samples or the system determines that the MCL for total coliforms in $i41.63 has been
axceeded and notifies the State,

{(5) 1f a3 system collscting fewser than five routine samples/month has one oz
more total coliform-positive samples and the 3tate doss not invalidate the =zaepie{s! under
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paragraoh (c) of this secticn. it must collect at least five routine samples during the
next menth the svstem provides watar to the public, except that the $State mav walve this
requirement if the conditions of paragraoh {b3}(5)(i} or (ii) are met. The 3tate cannot
wzive +he reaguirement for a svstem to ccecllect repeat samplas in paragrashs (bI{I)-{4} of
this section.

(i} The 3tate may waive the reguirement to collect £five routine samples the
next month the system orovides water to the oublic if the State, or an agent apporoved by
the State, performs 3 site visit bafore the end of the next month the svstem provides
water toc the publiec. Although a sanitary survev need not be performad., the site visit
must be sufficiantly detailed to allow the 3State to determine whether additional
menitoring and/cr any correchtive action is needed, The Stata cannct approve an smplovee
of the system to perform this site visit, even if the emplovee is an agent aporoved bv the
State to perform sanitary survevs.

{11} The State may waiva the reaguirement to collect five routine samples the
next month the system provides water to the public if the State has determined why the
sample was total coliform-positive and establishes that the svstem has corrected the
problem or will correct the problem bsfore the end of the next month the system serves
water to the publiic., In this case, the State must document this decisicn to waive the
following month's additional menitoring raguirement in writine., have it avoroved and
signed by the supervisor of the State official who recommends such a decision, Zhd make
this document available to the EPA and public. The written documentation must describe
the specific cause of the total coliform-positive sample and what action the svstem has
taken and/or will take to correct this oroblem. The State cannct waive the reaguirement to
callect five routine sampies the next month the svstem provides water to the oublic solely
on the grounds that all repsat samples are total coliform- negative. Under this
paraqraph, a svstem must still take at least one routine samole before the end of the next
month it serves water to the publie¢ and use it to determine compliance with the MCL for
total coliforms in $141.63, unless the State has determined that the svstem has corrected
the contamination problem befores the svstem took the set of repeat samples reguired in
paraqraphs (b)(1l)-(4), and all repeat samples were total coliform—-negative,

(8} After a system collects a routine sample and before it learns the results
of the analysis of that sample, if it collects another routine sample{s) from within five
adiacent service connections of the initial sample, and the initial sample. after
analysis, is found to contain total ccliforms. then the svstem mav count the subsequent
csampla(s) as a repeat sample instead of as a routine sample.

{1 Results of all routine and repeat sample= nct invalidated by the 3tate
must be includad in determining compliance with the MCL for total coliforms in §141.63.

{c) Invalidation of total coliform samples. 3

A total coliform-positive =mample invalidated vunder this paraqraph {c) does
not count towards meeting the minimum monitorina recquirements cf this section. (1) The
State may invalidate a total coliform-positive sample onlv if the conditions of paraaraoh
{e¥li), {ii), or (ii1i} are met, '

{i} The laboratory establishes that improoer samole analvsis caused the total
coliform-positive result.

{ii} The State, on the basig of the results of repeat samples collected as
raguired by paragraphs {bY¥{l)y-(4) of this sectien, determines that tha total
coliform-positive sample resulted from a domestic or other non-distribution svstem
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plumbing oDroblem. The State cannet invalidate a2 sample on the basis vf repeat sample
results unless all repeat samplefs) collected at the same tac as the original total
coliform-positive sample aze also total coliform- oositive, and all receat samples
collected within five service connections of the oriaginal tap are total coliform-negative
(e.q., a 8tate cannot invalidate a total coliform-positive sample on the basis of repeat
samples if all the repeat samples are total coliform-negative, or if the public water
system has only one service connection}.

(iii) The State has substantial arounds to beliave that a total
coliform-positivae result is due to a circumstance or condition which does not reflect
water quality in the distribution svstem. In this case, the svstem must still collect all
rapeat samplas required under paragraphs ({bi{l}~-{4} of this section. and use them to
determine compliance with the MCL for total coliforms in §141.63. To invalidate a total
coliform-positive sample under this paraqraoh, the decision with the rationale for the
decision must be documented in writing, and approved and signed by the supervisor of the
Btate official who recommended the decision. The State must make this dogument available
to EPA and the public. The written documentation must state the specific cause of the
total coliform-positive sample, and what action the svystem has taken. or will take, to
correct this problem. The State mavy not invalidate a total coliform-positive sample
solely on the arounds that all repeat samoles azre total coliform-necative.

{2) A laboratorvy must invalidate a total coliform sample (unlesé’ total
coliforms are detected) if the sample produces a turbid cuitura in the abssnce §£ gas
production using an analytical method where gas formation is examined (e.a., the
Multiple-Tut:. Fermentation Technigue), produces a turbid cultuore in the absance of an acid
reaction in the Presence-Absence (P-A) Coliform Test, or saxhibits confloent growth oz
producas coloniss too numerous to count with an analvtical method using a membrane filter
(e.g., Membrane Filter Technigue). If a laboratorv invalidates a sample because of such
interference. the system must collect another samole from the same location as the
original sample within 24 hours of being notified of the interference problem, and have it
analyzad for the presence of tetal ceoliforms. The svstem must continue to ra-sample
within 24 hours and have the samples analvzed until it cbtains 3 valid result. Thea 3tate
may waive the 24-hour time limit on a case-bv-casze basis.

(a) Sanitary survevs. {ir{it Public water svstems which do not colleact five
or more routine samples/month must underao an initial sanitarvy survev bv June 29, 1354 for
community public water svstems and June 24, 1999 for non-community water systems.
Thereafter, svstems must undergo ancther sanitarv survey sverv five vears, except that
non-community water svstems using only protected and disinfected oround water, as defined
bv the State, must underao subseguent sanitary survevs at lsast everv ten vears after the
itnitial sanitary survey. The State mnust review the resultes of sach sanitarv survay o
determine whethezr the existing monitoring frequency is adeguate and what additional
measures, if any. the system needs to undertake to improve drinkina water gualitv.

(iid In conducting a sanitary survey of a svstem using ground water in a State
having an EPA-approved wellhead protaction orogram undezr section 1428 of the Safe Drinking
Water Act, information on sources of contamination within the delineated wellheagd
protection area that was collected in the course of developing and implementinag the
program should be considered instead of collecting new information., if the information was
collectad =ince the last time the system was subject to a sanitary survevy.

(23 Sanitary survevs must be performed bv the State or an agent aoproved bv
the State, The system is responsible for ensuring the survey takes olace.
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{e} . Pecal coliforms/Escherichia coli (E. coli) testina, {1} If any routine
or repeat sample is tkotal coliform-positive, the system must analvze that total
cecliform-positive culture medium to determine if fecal coliforms are nresent. excent that
the svstem may test for E. coli in lieu of fecal coliferms., I[f fecal coliforms or E. coli
azre present, the svstem must notify the State by the end of the davy when the system is
notified cof the test result, unless the svstem 1is notified of the result after the S§tate
office is closed, in which case the svstem must notifv the State before the end of the
next husiness dav.

(2) The State has the discretion to allew a publiec water svstem, on a
case-py-case basis, to forago fecal coliform or B. coli fresting on a total
coliform-positive sample if that svstem assumes that the total coliform- positive sample
is fecal coliform-positive or E. coli- positive. Accordingly. the svstem must notifv the
State as specified in paraaraph {e){l) of this section and the oprovisions of 8141.83(b)
appliv.

(£) Analvtical methodoloay. (1) The standard sample volume recuired for
total coliform analysis, regardless of analviical method used., 1% 100 ml.

{2) Public water svystems need only determine the opresence or absence of total
coliforme; 3 determination of total coliform densitv is not reauired. i

{3) Public water svstems must conduct total coliform analvses in accékdance
with cone of the fecileowinag analvtical metheds:

(i} Multiple-Tube Pesrmentation (MTF) Technigue, as sat forth in 8tandard
Methods for the Examination of Water and Wastewater, 1985, American Public Health
Association et al.. l6th edition., Method 908, 908A, and 908B -~ pp. 870-878. axcept that

10 fermentation tubes must ba used: or Microbioloagica)l HMethods for Monitorina the
Environment, Water and Wastes, U.S8. EPA, Environmental Monitorina and Supoort Laboratorv.
Cincinnati, Ohio 45268 (BPA-&600/8-78-017, December 1978, available from ORD Publications.
CERI, U.S8. EPA, Cincinnati. Ohio 45268}, Part [II, Saction B.4.1 -~ 4.6.4, po. 114-118
{Most Probable Number Method}, exceot that 10 fermentation tubes must be used: or

(ii) Membrane FPFilter (MF) Technigque, as set forth in Standard Methods £for the
Examination of Water and Wastewater, 1985, American Public Health Association et al.. 18th
edition, Method 969, S09A and 9098 -- oo. 886-896: or Microbiclogical Mathods for
Monitorina the Environment, Water and Wastes., U.8. EPA, Environmental Monitoring and
Suppert Labozatory., Cincinnati, Ohio 45268 (EPA-600/8-78-017, Decembszr 1978, available
from ORD Publications, CERI, U.82. EPA, Cincinnati, Ohio 45268}, Part I1I1I, GQection B.2.1 -

2.6, pp. 108-112; or

{iii} Presence-Absence (P-A) Coliform Test, as set forth in 3tandard Methods for
the Examination of Water and Wastewater, 1985, American Public Health Associat;on et al.,

l6th edition, Mathod 908E -- po., 882-886; or

(iv) Minimal Madinm ONPG-MUG (MMO-MUG) Test, as set forth in the article
"National Field Evaluation of a Defined Substrate Method for the Simultanecus Detection of
Total Coliforms and BEscherichia coli from Drinkino Water: Comparison with
Presence-Absence Technigues®"™ (Edberg et al.). Applied and Environmental Microbioloav.
Volume 55, op. 1003-1008. April 1589, (Note: The MMC-MUG Test is scmetimes referred to
&8 the Autoanalysis Colilert System.)

(4) In lieu cf the 10-tube MTF Tachnigue spacified in paragranph (£}{3}{i} of
this section, a public water svstem mav use the MTF Technicue using either £fiva tubes
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{20-ml sample portions) or a single culture bottle containing the culturs medium for the
MTPF Technigue, i.e., laurvl tryptose broth {formulated as described in Standard Methods
for the Examination of Water and Wastewater, 1985, American Public Health Association et
al., 16th Bdition, Method 908A -- op. 872), as long as a 100-ml water sample is used in
the analysis.

{5} Public water systems must conduct fecal coliform analysis in accordance
with the fellowing oprocedure. When the MTF Technigue or Presence-Absence (P-A) Coliform
Test 1s used to test £or total coliforms. shake the lactose- positive presumptive tube or
P-A bottle vigorously and transfer the growth with a sterile 3-mm loop or sterils
applicator stick into brilliant qresn lactose bile broth and EC medium to determine tha
presence of total and fscal coliforms, respectively. For EPA-aporoved analvtical methods
which use a membrane filter, remove the membrans containing the total colitorm colonies
from the substrate with a sterila forcsps and carefully curl and insert the membrane into
a tube of EC medium. {The laboraterv mav first remove a :small portien of selected
colonies for verification.) Gently shake the inoculated BC tubes to insure adeguate
mixing and incubate in a waterbath at 44.5 :0.2"C for 24 ¢ 2 hours. Gas production of any
amount in the inner fermentation tube of the EC medium indicates a positive fecal coliform
test. The oreparation of EC medium iz described in Standard Methods for the Examination
of Water and Wastewater, American Public Health Association. 16th Bdition, Method 908C --
oo. 879, paragraoh la. Public water svystems need only determine the presence or gbsence

of fec3al coliforme: a determination of fmcal coliform density is not reguired. §
(6} These incorporations bv refarence were approved bv

the Director of the Pederal Registar in accordance with 5 UJ.3.C. 552{a} and i CFR Part 51.
Copias of the analytical methods cited in 3tandard Methods for the Bxamination of Watar
and Watewater mav be obtained from the American Health Association et al.; 1015 Piftaanth
Strest, NW: Washington, DC 20005. Coopims of the methods set forth in Microbiological
Metheds for Monitorina the ZEnvironment, Water apd Wastes mav be obtained from ORD
Publications, U.S8. EPA, 26 Martin Luther Kina Drive, Cincinnati, Ohio 45268, Copies of
the MMO-MUG Test as set forth in the article “National Field Bvaluation of a Defined
Substrate Method for the Simultaneocus Pnumeration of a Defined Substrate Method for the
Simultanecus Enumeration of Total Coliferme and Escherichia coli from Drinking Water:
Comparison with the Standard Multiple Tube Parmentation Method® (Edberc et al.) may be
cbtained from the Amsrican Water Works Association Research PFoundation, 6666 West Quincy
Avanue., Denver, CO 80235. Copies may be inspected at EPA's Drinking Water Docket: 401 M
Stzreet, 3SW: Washington, DC 20460, or at the 0ffice of the Fedaral Ragister: 1100 L Strest,
NW; Room 8481; Washinaton, DC 20408.

fa) Response to viglation. (1) A public water system which has exceaded the
MCL for total coliforms in $14).63 must report the violation to the 3tate no later than
the end of the next business day after it learns of the violation. and notifvy the public
in accordance with §141,.32.

(2} A public watmr svstem which has failed to comuoly with a coliform
monitoring requirement, inclodinga the sanitarv survey reguirement, must rsport the
monitoring violation to the B3tate within ten dave after the svstem discovers the
viclation, and notifv the public in accordance with $141.32
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141,22 TURBIDITY SAMPLING AND ANALYTICAL REQUIREMENTS.

The reguiremants in this section aoplv to unfiltered svstems until December 30,
1391, unless the State has determined orior to that date, in writing pursuant to section
1412(by(7¥(iii}, that filtration 1s recuired. The recuirements in this section apply to
filtered systems wuntil June 2%, 1993. The reguizements 1in this section applvy to
unfiltered systems that the State has determined. in writina opursuant to section
1412(BY{T7Y{Cy{1ii}), must install filtration, until June 2%, 1993, or until filetration is
instglled, whichever is later.

(a} Samples shall be taken by suppliers of water for both community and non-communitvy
water systems at a representative entry point(s) to the water distribution svstem
at least once per day, for the purposes of making turbiditv measurements to

determine compliance with 141,13, If the S8tate determines that a reduced
sampling frequencv in a ncon-community will not pose a risk to public health. it
can reduce the regquized sampling Ereguency. The ortion of reducing the turbidity

frequency shall be permitfted only in those public water svstems that opractice
disinfection and which maintain an active residual disinfectant in the
distribution svstem, and in those zases where the State has indicated in writina
that no unreasonable risk to health existed under the circumstances of this
option. The turbiditvy measurements shall be made bv the Nevhelometric Method in
acceordance with the recommendations set forth in Mstandard Methods for
Examination of Water and Wastewater.®™ American Public Health Association., l4th
Edition, np. 132-134: or "Matheds of Chemical Apnalv=is of Water and Wastes," EPA
Environmental Monitorine and Support Laboratorvy., HMarch 1979, Method 180.1 ~-
Nephelcmetric Method. Calibration of the turbidimeter shail be made either by
the use of a formazin standard as svecified 1in the cited references or a stvrene
divinvlbenzene polvmer standard (Amco-AEPA-1 Polvmer) commercially available from
Amco S8tandards International. Inc.., 230 Polaris Avenue, No. €., Mountain View,
California 94043.

{b) If the result of a turbidity analvsis indicates that the maximum allowable limif
has been axceeded, the sampling and measurement shall be confirmed Dby
resampling as soon as oracticable and preferablv within one hour. If the repeat
samble confirms that the maximum allowable limit has been exceeded. the supolier
of water shall repozt to the 3tate within 48 hours. The receat sample shall be
the gsample used £for the purpose of calculating the monthlvy averaage, If the
monthly average of the daily samples exceads the maximom allowable limit, or if
the average of two samples taken on consecutive days sxceeds 5 TU. the supolier
of water shall repozrt to the 3tate and notifv the public as directed in § 141.31
and § 141.32.

() Sampling for non-community water systems shall beain within two vears after the
etfective date of this part.

{d} The requirements of this 141.22 shall sppiv only to public water systems which
use watar obtained in whole or in part from surface sources.

(e} The 3tate has the authoritvy to determine compliance or initiate eanforcement

action based upon analvtical results or other information compiled Dby their
santtioned representatives and agencises.
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[40 PR 5
3, 1s82;

§ 141.22
REQUIREM

{a}l

(b}

{c)

(d)

9570, Dec. 24, 1975, as amended at 45 PR 57344, Aug. 27, 1980: 47 FR 8938, Mar.
47 FR 10998, ¥Mar., 12, 1582]

INORGANIC CHEMICAL 3JAMPLING AND ANALYTICAL
ENTS.

Analvses £or the purpose of determining compliiance with 141,11 are redguired as
follows:

{1) Analvses for all community water svystems wtilizing surface water
sources shall bes completed within one wvear following the effective
date of this part. These analvses shall be repeated at vearly
intervals.

(23 Analvses for all community water svstems utilizing onlv ground water
sources shall be completed within two vears following th effective
date of this part. These analvses s5hall be reoeated at three-vear

intervals.
5
(3) For non-communitvy water svstems, whether suoplied bv surface of
ground sources, analvysas for nitrate shall be comoleted by December
24, 19380. These analvysas shall be repeated at intervals determined

by tha SZtate.

(43 The S8tate has the avthoritvy +o determine comoliance or initiate
enforcement action based upon analvtical results and cther

information compiled bv their sancticned representatives and
agencies.

If the result of an analvsis made under paragravh (a) of (a) of this section
indicates that the level of any contaminant listed in § 141.11 or § 141.62
exceads the maximum contaminant 1svel, the suppliez of the water shall report to
the State within 7 days and initiate three additisnal analvses at the same
gampling point within one month.

When the avarage of four analvyses made oursuant to paraqraph {b) of this szection,
rounded to the s=same number of significant £figures as the maximum contaminant
iavel for the substance in ocuestion. sxceeds the maximum contaminant level, the
supplier of water shall notifv the State pursuant to § 141.31 and give notice to
#he public opursuant to 8§ 141.32. Monitoring after public notification shall be at
a frsguencvy designated bv the State and shall continue until the maximum
contaminant leval has not been sxceedsad in two successive samples or until a
monitoring schadule as a condition to a variance. exemption or enforcement action
shall become effectiva,

The provisions of paraqraphe (b} and i(c) of this section notwithstandina.
compliance with the maximum contaminant level for nitrate shall be determined on
the basig of the mean of two analvses. ¥hen a lavel exceeding the maximum
contaminant level for nitrate is found, a sacond analvsis shall be initiated
within 24 hours. and if the mean of the two analysas exceeds the maximum
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contaminant leval, the supplier of water shall report his findines to the State
pursuant to 141.31 and shall notify the oublic pursuant to § 141,32,

For the initial anpalvses recuired bv paragraoh (al(l). {2)Y or (3} of +hisg
section, data for surface waters acouired within one vear orior to the effectiva
dat and data for around waters acquired within 3 vears orier to the effective
date of this part mav be substituted at the discretion of the 3tate.

Analvses conducted to detezmine ccompliance with 141.11 shall be made in
accordance with the following methods, or +their eguivalent as determined bv the
Administrator.

{1} Arsenic-Metheod /1/ 206.2. Atomic Abscrntion Furnance Technigue: or
Methed /1/ 206.3., or Method /4/ D2372-78B or Method /2/ 201.A VIIL.
po. 159-162, or Method /3/ I-1062-78. op, 63-63., Atomic Abserption-
Gasequs Hydride; or Method /1/ 206.4, or Method /4/ D-2972-78A. or
Method /27 A4G04-3 and 404-8(4), Spectrophotometric. 8ilver
Diethyldithiocarbamate; cr Methed 78/ 200.7. Inductivaly Coupled
Plasma Techniaue.

{2} ~Bazium-Metheod /1/ 208.1, or Method /2/ 30i-A IV, pp, 152~155, Atomic
Absorption-Direct Asviration: or Method /1/ 208.2, Atomic Absorotioﬁ
Furnace Techniaque:; or Method /8/ 200.7, Inductivelv Coupled Plasma
Technigusa,

{3) Cadmium-Method /1/ 213.1 or Method /4/ D 2557-78A or B, or Method /2/
301-A II oz III, op. 148-152, Atomic Absorotion-Direct Aspiration:
or Methed /1/ 213.2 Atomic Absorptien Furnance Technigue; or Method
/87 200.7, Inductively Coupled Plasma Technicua,

{43 Chromium-Method /1/ 218.1 or Method /4/ D 1887-77D., or Methed /2/
301-A I or 1III, op. 148-152, Atomic Abscrotion-Direct Aspiration:
or Chromium-Method /1/ 218.2, Atomic Absorption Furnace Technidue:
or Method /8/ 200.7, Inductively Coubpied Plasma Techniaue.

(5} Lead-Method /l/ 239.3, or Method /4/ D 3559-78A or B, or Method /2/
301-A II or III, oo, 148-152, Atomic Absecrotion-Direct Aspiration:
or Method /1/ 239.2. Atomic Absorption PFurnace Technigue: or Method
/8/ 200.7, Inductively Couoled Plasma Technigue,

{6} Mercury -- Methodl 245.1, or Mathod4 D-3223-79, or Method2 381-A VI,
Bo. 156-159, Manual Cold Vapor Technigue: or Methodl 245.2.
Automated Cold Vapor Techniaue,

{T} Nitrate -- Methodl 352.1, or Method4 D-892-71, or MethodZ 419-D, opp.
427-429, Colorimetric Brucine; or Methodl 353.3, or Methodd4 D-3867-79B. or
Method2 419-C, po. 423-427, Spectrometric, Cadmium Reduction: Method 1
353.1, Aptomated Hydrazine Reduction: or Methodl 353.2, or Kethod4
D-3867-79A. or Method2 605, pp. 620-624, Automated Cadmium Reduction.

{Bi Selenium -- Methodl 270.2., Atcmic Abszcorption Furnace Technicue: or Methodl
270.3; or Mathod3 1I-1667-78, poD. 237-239. or Methodd4 D-3859-79, or Method?Z
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301-A VII, oo, 158-162, Hvdride Generation -—- Atomlc Absozrption
Spectronhotometzrv.

{9} 8ilver-Methad /1/ 272.1. or Method /2/ 301-A Il. opn. i48-152, Atomic
Absorvtion-Direct Aspiration: or Method /1l/ 272.2, Aromic Absorption

Furnace Techniague: or Method 78/ 200.7. Inductivelv Counlad Plasma
Technigue.

(10} PFluoride:

REFERENCE {M¥athod Number)
METHODOLOGY EPA™L ASTH™ 4 8M"5 Other

Colorimetric 3SPADNS.
w/ distillation 340.1 D1175-72A 43 AsC -

Potentiomaktric ion
selective elactrode 340.2 DI179-72B 413 B -

Automated Alizann
fluoride blua w/
distillaticn
{complaxone} 340.3 - - 413 E 129-71W"6

.

Antomated ion
selective
electrode - -- - - - 380-T75WE"7

~1 "Maethods of Chemical Analvsis of Water and Wastes," EPA Environmental
Monitoring and Supvort Laboratory, Cincinnati, CH 45268 (EPA-600/4-79-0241.
March 1979. Available from ORD Publicatiens., CERI. EPA, Cincinnati,

OH 45268. Por aporoved analytical procedures for matals, the technigue
applicable to total metals must be used.

"2 RESERVED
~3 RESERVED

~4 Annual Book of ASTM Standards, part 31. Water, American Scciety for Testing
and Materials, 1916 Race 2t., Philadelphia. PA 19103

*5 ®"8tandard Methods for the Exanination of Water and wWastewater.?
lath Edition. Amarican Public Health Association., American
Water Works MAssociation. Water Pollution Control Pederation., 198%5.

*6 M"Pluoride in Water and Wastewater Industrial Method #129-71W®
Technicon Industrial Systems, Tarrvtown, New York, 10591
December 13572,

~7 WFluoride in Watar and Wastswater," Technicon Industrial Svsiems.
Tarrvtown, New York 10591, PFebruary 19%76.
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Fluoride. In addition to complving with oparagraohs (a? throuch (£} of this
section. svstems monitoring £or fiucride must complyvy with the requirements of
this paragraphs.

{11(it Where the svstem draws water from one socurre, tThe svstem shall take ona
sample at the antrvy peint ko the distribution systam.

(ii) where the svstem draws water from more than one scurce, the svystem
must samble esach source at the entrvy points to the distribution svstem.

(iiiy If the svystem draws water from more than one source and sources are
combined before distribution., the svstem must sample at an entrvy opoint to the
distribution svstem durinag pericds representative of the maximum f£luoride levels
occurring under normal coeratinc conditions.

{2) The state mav alter the freaguencies for flucride monitorinag as set out 1in
paragrach ta) of this section to increase or decrease such freguency considering
the following factors:

ti} Reported concentrations from previously recuired monitorinag,

- C L . . z
{11} The degqree of variation in reocorted concentrations and, g
¥
{iii) Other factors which mav affect fluoride concentrations such as changes in
’ pumping zates in around water supplies or significant chanaes in the
system's confiquration, operatinag orccedures, source of water. and chanages
in stream flows.

{3} Monitoring may be decreased from the freguencies specified in paragraoh (a)
of this section upon application in writing by water svstems if the state
determines that the system is5 unlikely to exceed the MCL. censidering the
factors listed in paracraoh (g}(2} of this section. Such determination
snall be made in writing and sst forth the basis for the determination. A
copy of the determination shall be provided to the Administrator. In no
case shall monitoring be reduced to less than one sample everv 10 vears,
For svystems monitoring once every 10 vears, the state shall review the
monitoring results evervy ten vears to detarmine whether more freguent
monitoring is necessary.

{4 Analyses for fluoride under this section shall onlv be used for determining
compliance if conducted by laboratories that have analvzed Performance
Evaluation =samples to within 10% of the reference value at flupride
concentrations from 1.0 ma/l to 10.0 ma/l. within the last 12 months.

{5} Compliance with the MCL shall bs determined based on each sampling roint.
If any sampling point is determined to te out of compliance, the system 1is
deemed to be out of compliance.

[40 FR 59570, Dec. 24, 1975, as amended at 45 FR 57344, Aug., 27, 1980; 47 FR 10993, Mar.
12, 1982; 51 FR 11410, Apr. 2, 1986; 51 PR 24329, Julv 3, 1386; 53 FR 5146, PFeb. 19,

SELY. B

/k/

"Methods of Chemical Analveis of Water and Wastes." EFA Environmental Monitoring

and Support Labozatory, Cincinnati, Chio 45268 (EPA-500/4-79-020), March 1979. Avatilable
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from ORD Publications, CERI, EPA, Cincinnati, Ohio 45268, For aoproved analvtical
procedures for metals., tne technicue anblicable to total metals must be used.

/27 "3tandard Methods for the Examination of Water and Wastewater.M ldkh Edition,
American Public Health Association. American Water Works Association, Water Pollution
Control Federaticn. 15756, ’

/3/ Technidues of Water-Resources Investigation of the United States Geclioagical Survev,
Chapter A-1, "Methods for Determination of Inorganic Substances in Water and Flavial
Sediments.” Book 5, 19272, 8tr~ck 024-001-03177-59. Available from Suverintendent ot
Documents, U.8. Government Printing Qffice, Washington, DC 20402,

sS4/ Annual Book of ASTM Standards. part 31 Water., American Society for Testing and
Materials, 1976 Race Street, Philadelphia, Pennsvlvania 191863,

/8/-/7/ iReserved]

/8/ "Inductively Coupled Plasma-Atomic Emission Spectrometic Method for Trace Element
Analvsis of Water and Wastes -—- Method 200.7" with Acpendix to Method 200.7 entitled.
*Inductively Coupled Plasma-Atomic Emission Analvsis of Drinking Watezr,® Harcﬁ 1987,
Available from EPA's Environmental Monitoring and Supoort Laboratorv. Cincinnati,

Ohio 45268,

141.24 ORGANIC CHEMICALS OTHER THAN TOTAL TRIHALOMETHANES,
SAMPLING AND ANALYTICAL REQUIREMENTS.

(a} An analysis of substances for the opurpose of determining compliance with
141.12{a) and § 141.12(b) shall be made as follows:

{1) FPor all community water svstemsg utilizina surfacre water sources, analvsss
shall he completed within one vear following the effective date of this
part. Samples analvzed shall be collected during the period of the vear
designated by the 8tate as the period whan contamination by pesticides 1is
most likely to orcur. These analvses shali be repeated at intezrvals
spacified by the State but in no event less fresuantly than at thres vear
intervals.

(2} Por community water systems utilizing onlvy ground water sources, analvses
shall be completad bv those systems specified by the State,

(3] The State has the authority teo determine compliance or initiate enforcement
action based upen analvtical results and other information compiled by
their sanctionad reprasantatives and agencies.

{b} If the resuit of an analvsis made pursuant to paragraoh (a) of this section
indicates that the level of anv contaminant listsed in § 141.24 {a) and ()
exceads the maximum contaminant lsvel., the sunolier of water shall reoort to the
State within 7 davs and initiate three additional analvses within one month.
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(a)

(e}

(£}

{a}

ki

When the sverage of four analvses made puzrsuant to paradraoh (b} of this section,
rounded to the same number of siagnificant figqures as the maximum contaminant
level for the substance in guestion., exceeds the maximuem contaminant level. the
supplier of water shall report %¢ the 3tate pursuant to § 141.31 and give notice
to the public cursuant fo § 141.32. Monitoring after public notification shall be
at a freguency designated by the 8tate and shall continue untitl the maximpum
contaminant level has not been exceeded in two surcessive samsles oz until a
moniterinag schedule as 3 condition to a variance, exemption or enforcement action
shall become effective.

For the initial analvsis reauired bv paraaqraohs (a) (1) and (2} of this section.
data for surface water acguired within one vear oprior to the effective date of
this ovpart and data for aqround water acguired within three vears prior to the
effective date of this part mav be substituted at the discretion of the State.

Analvsis made to determine complignce with §& 141.1Z{a} shall be made in
accordance with the following methods., or their eguivalent as determined by the
Administrator: "Methods for Organochlorine Pesticides and Chlorophenoxy Acid
Herbicides in Drinking Water and Raw Source Water.'' available from ORD
Publications, CERI. BEPA, Cincinnati, Ohio 45268: or YOrcanochlorine Pasticideas
in Water," Annual Book of ASTM Standards, part 3i1. Watez, Method D-3086%79: or
Method 509-A, op. 555-565; /2/ or Gas Chromatoaravhic Methods for AnalvEis of
quanic Substances in Water, /5/ U8GS, Book 5. Chaoter A-3, po. 24-39; or Solid
Phase Extraction {SPE) /&/ Test Mathod Number SPE-500 for EPA's "Methods for
Oraganochlorine Pesticides and Chlorophencxv Acid in Herbicides in Drinkinag Water
and Raw Source Water.™

Analysis made to determine compliance with 8§ 141.12(b) shall be conducted in
accordance with "Methods for Qtganochlorine Pesticides and Chlorochenoxy aAcid
Herbicides in Drinking Water and Raw Souzrce Water." available £from ORD
Publications, CERI, EPA, Cincinnati. 0©Ohio 45268:; or "Chlorinated Phenoxvy Acid
Herbicides in Water,"™ Annual Book of ASTM Standards, part 31, Method D-3478-79:
or Method 5’09-B, pp. 6565-569:2 or Gas Chromatograchic Methods for Analysis of
Qrganic Substances in Water,5 USGS8. Book 5, Chapter A-3, np. 24-39,

Analysis of the contaminants listed in & 141.61(a) for curcases of determining
complignece with the maximum contaminant levels shall be conducted a3z follows:

(L) Ground-watar systems shall sample at ooints of entry to the distribution
system representative of each well after any avolication of treatment.
Sampling must be conducted at the same location{s) or more reoresentative
location(s) every three monthe for one vear except as orovided in paraarsoh
(q1{8)(i) of this section,

(2} Surface water svystems shall samplie at opoints in the distribution svstem
represantative of each securce or at entryvy points to the distribution svstem
after anv application of treatment. Surface water svystems must sample each
source evsry thrae months except as orovided in paragrach {(gi(8){ii) of
this section. Sampling must be conducted at the same location or a moze
rapresantative location each guarter.

(3} If the system draws water £rom more than one source 3and sources are
combinad before distribution, the svystem must sample at an entzvy voint to
the distribution system during periods of normal ovperatinag conditions.
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{4)

(%)

{6)

(73

All community water svstems and non-transient. non-community water svystems
serving moare than 10.000 oeoole shall analvze all distribution or entry-
point samples, as approoriate, representine all sovrce waters bedinning no
latezr than Jannarv 1. 1988, All community water svstems and non-transient
non-community water svstems serving from 3,300 te 10.000 peonls shall
analvze all distribution or entrvy-point samples., as required in this
paragrach {g). representing source waters no later than Jancarvy 1. 1589,
All other communitv and non-transienk, non-community water systems shall
analvze distribution or entrv-point samoles., as reguired in <this paragraoh
{g}, representing all source waters becginning no later than January 1.
1991,

The B8State or EPA mav reguire confirmation samples for positive or negative
results. If a confirmation samole(s) is reguired by BEPA or the 3tate,
then the sample result{s) should be averaged with the first sampling
ragsult and used for compliance determination in accordance with {q)(9) of
this section. 3tates have discretion to delete results of obvicus samclina
errors from this caiculation.

.Analvsis for vinvl chloride is gepuired onlv for around water svstems that
have detected one or more of the followino two-carbon organic comoounds:
Trichlorocethvylena, tetrachloroethvliene, 1,2-dichloroethane, zl.l.l-
trichloroethane. cis-1,2-dichloroethvliene. trans-1.2-dichlorcethvlene, or
l,i-dichlozcethvlene. The analvsis for vinvl chloride is recvired af each
distribution or entry point at which one or more of the two~carbon organic
compounds were found, If the first analvsis doss not detect wvinvi
chloride, the BState may reduce the freguencv of vinvl chloride monitoring
to once every thres wvears for that sample location or other sample
locations which 3are more representative of the same source. Surface watar
systems mav be reoguired to analvze for vinvl chloride at the discration of
the 3tate.

A State or individual oublic water svstems may choosa to conoosita up to
five samoles E£rom one or more public water systems. Compositing of samples
is to be done in the laboratorvy by the bprocedures listed below. Samples
must ba analvezed within fourteen davs of collsecrion, I£f anv organic
contaminant listed in § 141.81{a) VOC im detected in the original composite
sample, a sample from each source that made up the composite sample must be
reanalyzed individually within fourteen davs from samplina. The sample for
reanalysis cannot be the criginal sample but can be a duplicate sample. If
duplicates of the oriqinal samples are not available, new samples must be
taken from each source used 1in the original composite and analvzed for
VOCs. Reznalysis must be accomoplished within fourtaen davs of the sscond
sample. To composite samples, tha folliowing procadure must be followed:

{i} Compositing samples prior to GO analvsis.
(A} Add 5 ml or egual larger amounts of each
sample {up to 5 s=amples are alliowed) to a 25 ml
alass svringe. Special precavtions must ba made
to maintain zero headspace in the svringe,
{B} The samcles must be cooled at 4 C during
this step to minimize volatilization losses,
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(8)

{ii)

The State mav raduce the monitoring frecuency spacified

{C) Mix well and draw out a 5-ml aliguot for analivsis.

{D) Follow sample intreduction, ourging, and
descroption steps described in the method,

(B} If less than fiva samples are used for
compositing., a oproportionatalv smailsr svringa
may be used,

Compositing samples orior te GC/ME analvsis.

{AY Iniect 5-ml or eaqual larger amounts sf each
adgueocus sample {(up to 5 samples are allowed!) into
a Z5-ml1 rpuraging device wusing the sample
introduction technigue described in the method.

(B) The total wvolume of the sample in the
puragina device must be 25 ml.

{C} Purae and desorb as described in the method.

&

o
in paraaraths (a!

(1) and (2) of this section. as explained in this oaragrach:

{1

The monitoring frecusancvy for around-water svstems is as follows:

(A} When VOCs are not detected in the first
sample {or anv subseguent samples that mav be
taken) and the system i=x= not vulnarable as
defined 1in varagraph {g){8}(iv) of this section,
monitoring may be reduced to one samble and must
be repeated every 5 vears.

(B When VOCs are not detected in the first
sampla {or anv subseguant sample that mav be
taken) and the system is vulnerable 3s defined in
paragravch (q)(8)(iv} of this section.

{1) Monitorine (i.e.. one sample) must bhae
repeated every 3 vears for svstems <E00

connections,

(2) Monitoring (i.e., one samole}! must be
zepsataed every 5 vears for systems »500
connections.

{CY If VOCs are datmcted in the first sampie {or
any subseguent =sample that mav be taken?,
regardleass of vulnerability., monitoring must be
repeated every 3 months, as reguired under
paraaraph {(a){l} of this =ection.

(ii} The repeat monitoring freguency for surface water svstems is as

follows:
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{9)

{A)Y When VOCs are not detected in the first vear
of guarterlv sampling f(or anvy othar subseguent
sample that mav be taken! and the svstem is not
vulnerable as defined in paraaraph ({(gl(8ifiv}.
monitoring is only reguired at state discretion.

(B) When VOCs are not detected in the first vear
of guarterly samplinag [(or any other subseguent
sample that mav be taken) and the svstem 1is
vulnerabla as defined in paragraoh (gl(8)(iv] of
this section,

{1) Monitering must be zepeated svery three
vears (for systems 500 connections.)

{21 Monitoring must be repeated everv five vears
{for systems »>5C0 cennections.}

{c Whan VOCs are detected in the first vear of
quarterly =amoling ({(or anv cther subseguant
samole that mav be taken). regardless of
vulnarability, monitoring must be receatad svery
3 months, as reguired under paragaraoh {(g@i{2Z) of
this section.

fiii) States mav reduce the freavency of monitering to once per vear for a
ground-water svstem or surface water svystem detecting VOCs at levals
consistently lass than the MCL for three consecptive vears.

{iv) Vulnerabilitvy of mach public water svystem shall be determined by the
State based unon an assessment of the following factors:

{A) Previous monitoring results.
{B) Numbar of persons served by public water system.
{C} Proximity of a smaller svystem to a larger svystem.

{D} Proximity to commercial or industrial use,
dispo=al. or storage of Volatile Svnthetic
QOraganic Chemicals.

{8} Protection of the water source.

{vi A svstem iz deemed te be vulnerable for a veriod of three vears after
any positive measurement of one or more contaminants listed in
141.40 (&) or (3) or § 141.61{a}, except for trihalomethanes or othar
demonstrated disinfection by-products.

Compliance with § 141.61(a) shall be determined based on the results of
running annual average of guarterly sampling for each samoling location.
If one location's averagas is greater than the MCL. then the svstem shall be
desmad to be out of compliance, If a npublic water system has a
distribution svstem separable from othar parts of the distribution svystem
with no interconnactions, onlv that part of the svystem that exceeds anvy MCL
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(1)

(11}

as specifiad in § 141.61(a) will be deemed out of compliance. 8tates mav
reduce the public notice reguirement toc that portion of the svstem which is
out of compliance. If anvy one sample result would cause the annual averaage
to be exceeded. then the svstem shall be desmed to be out of compliance
immediately, For systems that onlvy take one sample per lecation because
no VoCs were detected, comgliance shall be basad on that cne sample,

Analvysis under this oaragraoh shall be conducted using the followinag EPA
methods or their eguivalent as aoproved by EPA, These methcds are
contained :n ‘".ethods £for &the Determination of Organic Comoounds in
Finished Drinking Water and Raw Scurce Water.“ September 1986. availsble
from Environmental and Supoort Labozatory (EMSL), EPA, Cincinnati, OH 452638
oz the State.

(i) Mathod 502.1. "Volatile Halogenated QOrcanic Chemicals in Water by
Purge and Trao Gas Chromatoaraohv.”

(ii} Mathod 503.1, "Volatile Aromatic and Unsaturated Cruanic Compounds
in Water by Purge and Traoc Gas Chromatcaraohvy.! %
i

{i1i) Method 524.1, "Volatils Orqanic Compounds in Water by Purge and Trap
Gas Chromatocraohv/Mazz Spectrometrv.®

{iv) Method 524.2. "Volatile Oraganic Compounds in Water by Purge and Trap
Capillary Column Gas Chromatographvy/Mass Spectrometrvy."

(v} Method 502.2. "Volatile Organic Compeounds in Water bv Purge and Tranp
Capillary Gas Chromatograochv with Photoionization and Electrolytic
Conductivity Detectors in Seriaes.™

Analysis under this section shall onlvy be conducted by laborateries that
have recsivad conditional spproval by EPA or the State accordinag to the
following conditions: )

{1) To receive conditional aporoval to conduct analyses for benzene,
vinvl chloride, carbon tetrachioride, l,Z2-dichloroethane,
trichloroethylene, 1.l1-dichloroethvlene, 1.,l,1-trichioroethane, and
paradichlozrebenzens the laboratorv must:

{A} Analvze Performance Evaluation samoles which
include thesa substances provided by EPA
Environmental Menitozring and Support Laboratory
or equivalent samples provided by the State,

{B} Achisve the guantitative acceptance limits
under paragraochs (g3 (lli(i)(C) and {QY{il}{ii(D)
of this section for at least six of the seven
subiject orzanic chemicals. Stateas mav allow
fewer than six of the seven,

(C) Achieve guantitative results on the analvses
performed under {(ag){li}(i){k) that are within 20
percant of the actual amount of the substances in
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{12)

{13}

(14}

the Performance Bvaluation samole when the actual
amount is greater than or egual to 0.010 mg/l.

{D) Achieve guantitative results on the analvses
performed under {(g}{{(lli{i){A) of this section
that are within 40 percent of the artual amount
of the substances in the Performance Ewvaluation
sample when the active amount is less than 0.010
ma/l.

{E} Achieve a method detection 1limit of 0.0005
na/l, accordinga to the procedures in Apoendix B
of Part 130,

{® Be currentlv aoproved bv BPA or the State
for the analyses of trihalomethanes under §
141.30.
{ii) To receive conditional avbzroval for vinvl chloride, the laboratorv
musg:
{A) Analvze Performance Evaluation samples :

provided by EPA Envionmental Monitoring and
Support Labecratorv or eguivalent samples provided
by the tatse,

(B} Achieve guantitative results on the
analyses verformed under (g)flij{ii}{A} of this
section that are within 40 pezrcent of the actunal

amount of wvinvl chleozide in the Pezformance
Bvaluation sample.

(Ch Achieve a method detection limit of 0.0005
ma/), according to the procedures in Appendix B

of Part 136.

(D) Racsive approval 0or be currsntly asprovad
by EPA or the Stats under {aj{ll)(i} of this
section,

8tates have the authoritvy to allow the use of monitoring data collacted
after January 1, 1983, for purposes of monitoring compliance., If the data
iz consistant with the other recuirements in this paragraoh, Statss mav use
that data to represent the initial monitoring if the svystem is datermined
by thea State not to be vulnerable under the recuizements of this section.
In addition. the results of EPA's Ground Water Supply Survevy can be used in
a similar manner for svstems suoplied by a =ingle well,

States may increase reguired monitoring where necessary o detect
variations within the system.

The State has the authoritvy to determins compliance or initiate enforcement

action based upon analvtical results and other information compiled bv
their sancticned representatives and aaencies.
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{15} PEach aoproved laboratorv must determine the method detactien limit (MDL),
as defined in Appendix B to Part 136, at which it is capable of detacting
VOCs. The acceptable MDL is 0.0005 mas/l. This concentration is the
detaction level for ournoses of varagrachs (ag) (5)., (&), (7}, and (8) of
this section.

{Approved by the Ofifice of Management and Budget under control number 2040-0090)

[40 PR 59570, Dec. 24, 1975, as amended at 44 PR 68641, Nov. 29, 1979: 45 FR 57345, Aug.
27, 1%80; 47 PR 1085%8. Mar. 12, 1982: 52 FR 25712. Julv 8, 1987: 53 FR 5147, Febh. 19.
1988; 53 PR 25110, July 1, 1988}

/27 Sae footnote 2 to 141,23,

/57 Technigques of Water-Resources Investiaation of the United S8tates Geoloaical
Survey, Chanter A-3, ''Methods for Analvsis cof Oraganic Substances in Water.?'' Book 5,
1871, Btock 240G1-1227. Available from Suoerintendent of Documents., U.3. Government

Printing Qffice. Washington. DC.

/&/ Sclid Phase Extraction ({3PE) Test Method Number 8PE-550 is available fr%m J.T.
Bakmr Chemical Companvy., 22 Red Schocl Lans, Philliosburg, MNew Jarsay 08885, *

§ 141.25 ANALYTICAL METHODS FOR RADIOQACTIVITY.

{a} The methods specified in Interim Radiochamical Methodoloavy for Drinking Water,
Environmental Monitoring and Support Laboratorv., EPA-600/4-75-008. USEPA.
Cincinnati, Ohio 45268, or those listed below, are to be used to determine
compliance with 8§ 141.1% and 141.16 (radiocactivity) except in casex where
alternative methods have been appzroved in accordance with 141,27,

{1) - Gross Alpha and Beta -~ Method 302 "Gross Aloha and Beta Radioactivity in
Water" Standard Mathods for the Examination of Water and Wastewater. 13th
Edition, American Public Health Association. New York. NY.. 1971,

(2) Total Radium -~ Method 204 "Radium in Water by Precipitation" Ibid

{3) Radium-226 -~ Mathod 305 "Radium-226 bv Radon in Water™ ikid.

(4} Btrontium~-89.90 -- Method 303 "Total Strontium and Strontium-90 in Water®
Ibia,

(5) Tritium -- Method 306 "Tritium in Water® Ibigd.

(&) Cesium-134 ~- A3TM D-24595 "Gamma Spectrometry in Water." 1975 Annual Book
of ASTM Standards, Water and Atmospheric Analvsis. Part 31, American
Society for Testing and Materials, Philadelohia., PA, ({1975},

(N Uranium =-- AST™™ D-2%07 “"Microguantities of Uraniuvm 1in Water by
Fiuorcmetry,™ Ibid.
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{b)

=B

When the identification and measurement of radionuclides other than those listed
in paragraoch (a} of this section is reguired. the followinag references 3re to be

used, except in cases where alternative methods have been aporoved in accordance
with § 1431.27.

{1} Procedures for Radiochemical Analvsis of Nuclear Reactor Aguegus

Solutions., H. L. Krisger and 3. Gold. EBPA~R4-73-014. USEPA, Cincinnati,
Qhip., Mavy 1973.

(2} HASL Procedure Manual, £dited bv John H., Harlev. HASL 300. EREDA Health and
Safety Laboratorv, NHew York. NY., 19%73.

For the purpcose of monitoring radiocactivity concentrations in drinking watcer.
the reguired sensitivitvy of the radioanalysis is defined in terms of a detaction
limit., The detection limit shall be that concentratiocn which can be counted with
a precision of plus or minus 100 percent at the 95 percent confidence lavel (1,96
where is the standard deviation of the nef counting rate of the sample),

(1) To detarmine comnliaﬁcé with 141.15{a) the detsction limit shall not
exceed 1 pCi/l. To determine compliance with § 141.15(b}) the detaction
limit shall not eaxceed 2 pCi/l.

{2) To determine compliance with § 141,186 the datection limits shall noft exceed
the concentrations listed in Table B. )

Table B -- Detection Limits for Man-made Beta Particle and Photon Emitters
RADIONUCLIDE DETECTION LIMIT :
Tritium 1.000 oCi/1
Strontium 89 10 vCisl
3trontium 50 2 oCi/sl -~ H
Iodine 131 ! 1 oci/l ;
Ceslium 134 10 oCi/l -__."-_“ﬂ.-Tl,.._i
Gross Beta 4 nCi/l !
Other Radicnuclldes ;/;0 of the aovlicable 5
limit i
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(d}

(a)

To judge compliance with the maximum contaminant lavels listed in §§ 141.15 and
141,16, averages of data shall be used and shall be rounded to the same number of
sianificant figqures as the maximum contaminant leval or the substance in
guestion,

The

S8tate has the authority to determine compbliance or initiate enforcement

action based upon analvtical results or other information comoiled by their
sanctioned representativas and agencies.

[41 PR 28404, Julvy 9, 1976, as amended at 45 FR 57345, Aug. 27, 1980)

§ 141.26

(a}

Monitoring reauirements for gross alpha carticle activity, radium-226

MONITORING FREQUENCY FOR RADIOACTIVITY IN COMMUNITY WATER
SYSTEMS., ]

and

ra#ium-?ZB.

{1

(2}

{3

Initial sawmpling to determine compliance with § 141.1% shalil beagin within
two vears of the effective date of thase regulations and the analysis shall
be rompleted within three vears of the effective date of thaese regqulations.
Conoliance shail be based on the analvsis of an annual composite of four
consecutive guarterly samvles or the averaage of the analvses of four
samples obtained at guarterly intervals.

(il A ogross alpha particle activity measurement mav be substituted for
the reguired radium-226 and radium-228 anaiysis Provided. That the
meagsured aross alpha narticle activity does not exceed 5 pCi/l at a
confidence level of 95 percent (1.65 where is the standard deviation
of the net gountina rate of the samplel. In 1iocalities where
radium-228 may be present in drinking water, it is recommended that
the 3tate reguire radium-226 and/or radium-228 analyses when the
gross alpha particle activitvy exceeds 2 pCi/l.

{ii} When the qross alpha nparticle activity exceeds 5 pli/l, the same or
an eqgquivalent samole shall be analvzed for radium-226. If the
concentration of radium-226 exceeds 3 pli/l the same or an ecuivalent
sample shall be analyzed for radium-228,

For the initial analvsis reguired by paraaraph {(al(l) of this section, data
acguired within ons year orior to tha sffective date of this opart mav be
substituted at the dis:;etion of phe State.

Suppnliers of water shall monitor at lsast once every fouzr vears foliowina
the oprocedure reguired bv paragraoh (a)(ly of this section. At the
discretion of the State, when an annual racord taken in conformance with
pazragraph <(al(l) of this section has established that the average annuai
concentration is lass than half the maximum contaminant levels established

35




§-3

{4)

by § 141.15, analvsis of a single samole mav be substituted £or the
guarterly sampling proceduzre reguired by paraaraph (al(l) of this section,

(i More fraguent monitoring shall be conducted when orderad by the State
in the vicinitv of mining or other cperations which mav contribute
dalpha vparticle radicactivity to eirther surface or ground water
sources of drinkinag water.

{ii} A supvplier of water shall monitor in conformance with paragrach
(ail(l) of this section within one vear of the introduction of a naw
water source for a community water svstem. Mpre freguent monitorinag
shall be conducted when ordered bv the State in the event af oossible
contamination oz when changes in the distribution svstem or treatment
processing gcour which mavy increase the concentration of
radicactivity in finished water.

fiii) A community water svstem using two or more s=sourcss having digferent
coencentrations of radicactivity =shall monitor =source watar, in
addition to water from 3 fres-flowing tap, when orderad by tha State.

(iv) ‘Monitozing for compliance with § 141.1% after the initial periocd need
not inciude radium-228 except when reguirad by the State, Provided,
That the avarage annual concentration of radium-228 has been assaved
at least once using the gquarterly sampling procedure rveguired by
paragrapoh {a}{l} of this =zection.

(v} Suppliers of water shall conduct annual monitering of any community
water system in which the radium-226 concentration exceagds 3 pCi/l,
when ordarsd by the State.

if ths average annual maximum contaminant level for gross aloha oarticle
activity or total radium as =et forth in § 141.15 iz exceeded. the suoplier
of a2 community water svstem shall aive notice to the State pursvant to §
141.31 and notify the public ax rasguired bv § 141,32, Monitorine at
quarterly intervals shall bea continued until the annual average
concentration no longer axceeds the maximuom contaminankt level or until a
monitoring schedule az a condition to a variance, exemntien or enforcement
action shall become effective,

Monitorina raguiraments for manmade radicactivity in community water
Systems.

(1)

Within two vears of thes effective date of this part, systems
using surface water sources and serving more than 100,000
persons and such other community water svstems as are
designated by the State shall be monitored for compliance
with § 141.16 bv analv=is of a composite of four conssacutive
guarterly samples or analvsis of four guarterly samplas,
Compliance with § 141.16 mav be assumed without further
analysis if the average annual ceoncentration of aross beta
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particie activity is less than 50 oCi/l and 1if the averzge
annual concentrations of tritium and strontium-3%0 are less
than those listed in Table A, Provided. That if ©both
radionuclides are opressapnt the sum of their annual dose
equivalents to bone marrow shall not exceed 4 millirem/vear.

(i) 1f the aross beta particle activity exceeds 50 pCi/l, an
aralysis of the sample must DbDa oparformed fto identify the
major radiocactive constituents opresent and the aobrobdriate
organ and totzl bedv doses shall be calculated to determine
compliance with § 141,15,

{ii) Suppliers of water shall conduct additional monitoring. as
ordered by the State, to determine the concentration of man-
made radioactivitv in principal watersheds designated bv the
State,

{(iii) At the discretion of the State, =suppliers of water utilizina onlvy ground
waters may be reauired to monitor Eor_man-made radioactivitv,

)

{2) For the initial analvsis reganired bpv paragrapch (b)(l) of

-~ this section data acouired within one vear nrior s the

effective date of this part mavy be substituted at the
discration of the State.

(3} After the initial analvsis reguired by nparaarach (bi(l} of
this section suppliers of water shall monitor at least avery
four vears following the oprocadure agiven in paragrash (bifl}
of this sectiaon.

(4} Within two vears of the effective date of these requiations
the supplier 6f anv community water svstem desianated bv the
State as utilizing waters contaminated bv effiuents from
nuclaar fzcilitiex =shall initiate guarterly menitoring for
aross beta carticle and iodine-131 radicactivitv and annual
monitoring for strontium-90 and tritiusm,

{1} Quarterly menitoring for aross beta varticle activity shall
be based on the analysis of monthlv samoles or the analvysis
cf a composite of three monthlv samples. The former is

recomsended., If the gross bsta narticle activity in 3 sample
exceeds 15 pCi/l., the smame or an ecquivalent sample shall be
analyzed for strontium-89 and cesium-134, If the gross beta
particle activity exceeds 50 oCi/l, an analvsis of the samole
must be performed to identify the major radisactive
constituents preseant and the aooropriate organ and total bodv
doses shali be calculated to determine compliance with §
141.16.

{11} For iodina-131, a comcosite of five consecutive daily
samples shall be analvzed once each guarter, As ordered by
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the Statas, more freauent monitoring shail be conducted whan
iodine-131 is identified in the finished water.

{(iii) Annual monitoring for strontium-9Q and tritium shall be conducted by means
of the analvsis of a composite of four consecutive gnarterly samples or
analysis of four guarterly samples. The latter procedure is recommended.

{iv} The 8tate may allow the substitution o0f environmental
surveillance data taken in coniunction with a nuclsax
facility for direct monitering of manmade radicactivity by
the supplisr of water where the State determines such data is
applicable te a marticular community water svstem.

(%) If the average annual maximum contaminant level for man-made
radipactivity set forth in § 141.16 is exceeded. the
operator of a community water svstem shall give notice to the
8tate pursuant to 141.31 and to the public as reguized bv §
141.32. Monitoring at monthlv intervals shall be continued
until the concentration no longer exceeds the maximum
contaminant leavel or until a monitorina schedule as a
‘condition to a variance, exemption or enforcement action
shaill become effactive,

+ e

{41 FR 28404, July 3, 135761

§ 141.27 ALTERNATE ANALYTICAL TECHNIQUES.

{a} With the written permission of the State., concurred in bv the
Administrator of the U.8., EPA, an alternate analytical technicue mav bes
ambloved. An alternate technicue shall be accepted onlvy if it is
substantially =guivalent to the prescribed test in both precision and
accuracy as it relates to the detsramination of compliance with any NCL,
The use of the altarnate analvtical technicoe shall not decreass the
freguancy of monitoring reguired bv this part.

[45 FR 57345, Aung. 27, 1980}

§ 141.28  APPROVED LABORATORIES.

{a} For the purpose of determinine compliance with §§ 141.21 through 141.27.
§5 141.41 and 141.42, samples may be considered only if they have been
analyzed bv a laboratorv aporoved bv the States except that measurements
for turbidity, free chlorine residual, temperature and oH may be
performed by any person acceptable to the State.

{b) Nothing irn this part shall be construed to oreclude the 3State or anvy
duly designatad representative of the 3tate from takine samples or from
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usina the results from such samples to determine compliance by a supplier
of water with the applicable requirements of this part.

[45 FR 57345, Aug., 27. 1980: 47 FR 10999. Mazr. 12. 1882}

§ 141.29 MONITORING OF CONSECUTIVE PUBLIC WATER SYSTEMXS.

When a public water svystem supplies water to one or more other vublic water svstems. the
State may modifvy the menitoring reguirements imoosed by this part to the extent that the
interconnection of the svstems Jjusifiez treating them as a sinale svstem for monitorinag
purposes. Any modified monitorinag shall be ceonducted pursuant to a schedule specified bv
the State and concurred in by the ’3dmin:strator of the U.3. Environmental Protection
Agency.

§ 141.30 TOTAL TRIHALOMETHANES SAMPLING, ANALYTICAL AND OTHER REQUIREMENTSZ,

{a) Community water svstem which serve a opopulation of 10,000 or moze
individuals and which add a disinfectant (oxidant) to the water in anv
part of the drinking water traatment process shall analvze for total
trihalomethanes in accordance with this section. For svstems servina
75,000 or more individuals, samoling and analvses shall begin not later
than 1 vear after the date of promulaation of this regqulation. For
systems servine 10,000 to 74.999 individuals., sampling and analvses thall
heagin not later than 3 vears after the date of promulgation of this
requlation. Por the opurovose of this saction, the minimum number of
samples reguired to be taken bv the svstem shall be pased on the number
of treatmant plants used by the system. exceot that multiple wells
drawing raw water from a single aguifer mav, with the State aporoval, be
considerad one treatment plant for determining the minimum number of
samples. All samples taken within an established frecuspncvy shall be
colliectad within a 24-hour period.

(b} {1} FPor all community water systems utilizine surface water sources in whole or
in part, and for all communitvy water systems utilizing onlv ground water souzrces
that have not been determined by the 3tate to oqualify £for the monitorina
requiraments of paragraoh {c} of this section, analyses for total trihalomethanes
ghall bs performed zat guarterly intsrvals on at least four water samples for each
treatment olant used by the system. At least 25 osrcent of the samples shall be
taken at locations within the distribution svstem reflecting the maximum
residence time o0f tha water in the =ystem. The remaining 75 parcent shall be
taken at reprasentative locationx in the distribution system, takine into account
numbez of persons servaed, different sources of water and different treatment

methods ambloved. The resuits of all analvses per guarter shall be
arithmetically averaced and reported to the State within 30 davs of the svstem's
recaint of such results. Results shall also be reported to EPA until such
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{c)

monitoring reguirements have been adopted bv the State, All samples collected
shall be wused in the computation of the averzge., uniess the analvtical results
are invalidated for technical reasons. Samplinag and analvses shall be conducted
in accordance with the methods listed in varagraph (e} of this section.

(23 Upon the written reguest of a community water svstem. the monitoring
freguency reguired by paraaravh {bi{l) of this section mav be reduced by the
8tate to a minimum of one sample analvzed for TTHMs per guarter taken at a poing
in the distribution system reflecting the maximum residence time of the water in
the system, upon a written determination bv the State that the data from at least
1l vear of nmonitoring in accordance with paragraph ({(bi{l} of this section and
local conditions demonstrate that total trihalomethana concentrations will be
consistently below the maximum contaminant lavel,

{3) If at anv time during which the reduced monitorina frguency prescribed under
this paragraph applies, the results from anv analvysis exceed 0.10 mc/l of TTHMs
and such results are confirmed by at least one check sample taken opromptly after
such results are received, or if the svstem makes anv sionificant chanae to its
source of water oz treatment bprogram, the svstem shall immediatelv; beagin
monitoring in accordance with the reguirements of oparagraph (bl)il} c§ this
section., which monitorina shall continue for at least 1 vear before the freguency
may be reduced again. At the ovotion of the Jtatas, a svstem's monitoring
frequency mav and should be increased above the minimum in those cases whare it
is necessarvy to detect variations of TTHM levels within the distribution svystem.

(1) Upon written reguest to the Stata. a community water svstam utilizinag onilv
aground wabkser sources mav saek to have the monitoring freguency reguired by
paragraph {bi{l} of this section rsduced to a minimum of one sample for maximum
TTHM potential per vear for each treatment plant used by the system taken ak a
point in the distribution svstem reflecting maximum residence time of the water
in the system, The system =shall submit to the State the results of at least one
sample analvzed for maximum TTHM potential for each treatment plant used bv the
system taken at a opgint in the distribution system reflecting the maximum
residence time of the water in the svstem. The svstem's monitorina freaguency may
only be reduced upon a written datermination bv the State that, based upon the
data submitted by the svstem, the svstem has a maximum TTHM potential of less
than 0.10 ma/l and that, basad upon an asseassment of the local condition=s of the
systam, the system is not likely to approach or exceed the maximum contaminpant
level for total TTHMSs. The results of 2l! analvses shall be repozrted to the
State within 30 davs of the system's receiot of such results., Results shall also
be reported to EPA upntil such monitoring recguirements have been adopted bv the
State. All samples collscted shall ba used for determinina whethar the svstem
must comoly with the monitoring recuirements of paragraph (b} of this section,
unless the analvtical results are invaiidated for technical reasons. Sampling
and analvses shall be conducted in accordance with the methods listed in
paraqraph (&) of this section.

{2) If at anv tima durina which tha rsduced monitorina £reguencv orescribad under
paragzabh {(c){l} of this section applias, the results from anv analvysis taken by
the svstem for maximum TTHM potential are eonal to or areater than 0.10 ma/l. and
such results are confirmed by at least one check zamovle taken oromptly after such
resylts are receivad, the svystem s=shall immediately begin monitoring in accordance
with the reguirements of pazraaraoh (b) of this section and such monitoring shall
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(e)

(£)

continuse for at.least one vear bafore the freguency mav be reduced again. In the
event of anv sianificant change to the svstem's raw water or treatment oprogram.
the svstem shall immediatelv analvze an additional samonle for maximum TTHM
potential taken at a point in the distribution svstem reflecting maximun
residence time of the water in the system for the ourpose of determining whekther
the svstem must comply with the monitoring reguirements o¢f paraaraph (b)) of this
section. At the option of the State. monitoring frecuencies mavy and should be
increased above the minimum in those cases where this is necessarv to detect
variation of TTHM levels within the distribution svstem.

Compliance with § 141.12(c! shall be determined based on s running
annual averaqe of guarterly samples collacted by the svstem as brescribed
in varagraph (b){(l) or {2} of t*this sectiosn. If the averade of samples
coverine anv 12 month period exceeds the Maximum Centaminant Lewvel, the
supplier of water =shall report to the State opursuant to § 141,31 and
notify the public puzrsuant to § 141.37. Monitoring after oublic
notification shall be at a freauencvy desianated by the State and shall
continue until a3 monitoring schedulis as a condition to a variance,
exemption or enforcement action shail become effective.

F-
Samplince and analvses made pursuant to this section shall be conducted ;
by ona of the following EPA approved methods: -
(13 The Analysis of Trihalomathanes in Drinking Waters by the Purage ahd Trap

Method, " Method 501.1, EMS8L, EPA Cincinnati. Ohio,

(2} "The Analysis of Trihalomethanes in Drinkinaga Water by Liguid/Liguid
Extraction."™ Method 501.2. EMSL. EPA Cineinnati. Ohio.

Samplies for TTHM shail be dechlerinated upon collection to bprevent
furtherzr oproduction of Trinalomethanes, acceording to the procedures
described in the above two methods. Samplies for maximum TTHM potential
should not be dechiorinated, and should be held for seven davs at 25 C
{or above) prior to anaivsis, according to the obprocedurss described in
the above two methods.

Bafore a communitvy water svstem makes anv significant medifications to
its existing Lreatment process for the purposes of achisving comgliance
with § 141.12(c}, such svstem must submit and obtain State aoproval of a
detaliied oplan setting forth 1its oprovosed medification and those
safegquards that it will implament t£o ensure that the bacteriological
guality cf the drinking water served by such svstea wili not be adversely
affacted by such modification. Each svstem shall complvy with the
provisions set forth in the 3State-approved opian., At a minimum, a State
approved oplan =hall reguire the svstem modifving its disinfection
practice to:

(1) Evaluate the water svstem for =sanitarv defscts and evaluates the source
water for biological guality:

{2} Evaluate its existing treatment opractices and consider improvements that
will minimize disinfectant demand and ootimize finished water agquality
throughout the distribution svstem:
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{3)

effluent;

(4} Conduet additional monitorina to assure continued maintenance of ontimal
biolpaical quality in finished water, for example, when chloramines are
introduced ags disinfectants oI when pre-chlorinacion is being
discontinued. Additional monitoring should alsoc be required by the State
for chlorats, chlorite and chlorine dioxide when chlozine dioxide is used.
gtandard plate count analyses should also be regquired by the 3tate as
avpropriate before and after anv modifications:

(5} Consider inclusion in the plan of provisions to maintain an active
disinfectant residual throughout the distribution svstem at all times
during and after the modification.

(44 PR 68641, Nov. 29, 1979, as amended at 45 FR 15545, 15547, Mar. 11. 19801
i
¢
$ 141.30 APPENDIX A - Summary of Public Comments ana EPA
Responses on DProposed Amendments +to the HNational Interim Primarvy Drinkina Water
Ragulations for Control of Trihalomethanes in Drinking Water
[44 PR 68642, Nov. 29, 157%)
§ 141,30 ADPPENDIX B - Summarv of Maior Comments (for
responses. see Appendix A}
44 PR 6BGHE6, Nov. 29, 197%1
EDITORIAL NOTE: Appendices A and B abpearing at 44 FR 68642 and 68666, Nov. 29.
1579, are not codified in the Code of Fedaral Reculations.
$ 141.30 Pt. 141, Subbt. <. App. £C.
141.30 APPENDIX C -~ Analvsis of Trihalomethanes
Part I - The Analvsis of Trihalomethanes in Drinking Water by the Purge and

Trap Method

Provide baseline

water guality survev data

of the

gucn data should include the results from monitoring for coliform and

ctolifozrm bkacteria,
€, phosohate,

and total

prganic carbon. Virus

distribuftion svstem.

fecal

fecal streptococci. standard plate connts at 35 € and 20
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i, SCOPE T - o= i - .

1.1 This methed {1y 1is aoplicable in the detezrmination of four
trihalomethanes, i.e, chlozrecform, dichlorokbromomethane, dibromochlcromethane. and
bromoform in finished drinking water. raw source water. or drinkinag water in anv stage of
treatment, Tha concentration of these four compounds is teotaled to determine total
trihalemethanes (TTHM).

1.2 For compounds other than the above-mentioned trihalomethanes. or Ifor
ather sample sources, the analyst must demonstrate the wusefulness of the method bv
collectina precision and accuracy data on actual samples as described (21,

1.3 Although the actual detection limits are highlv deoendmnt upon the aas
chromatographic column and destector emploved, the method can be used over a concentration
range of approximately 0.5 to 1500 micrograms per liter.

1.4 Well in excess of 100 different water suoolies have been analvzed usinag
this methcd. Suoolementarv analvses usina cas chromatodrachy mass soectzometzv (GC/M3)
have shown that there is ne evidence of interference in the determination of
trihalomethanes (2). For this reason, it is not necessary to analvze the raw source water
as is reguired with the Liguid/Liguid Extraction Method (4). ¢

2. Summary

2.2 Trinalomethanes are extracted bv an inert cas which is bubbled through the
agueous sample. The trihalomethanes, alonag with other organic constituents which exhibit
iow water solubiiity and a vapor Dressure significantlv aqreater than watezr., are

sfficiently transferred from the agueous phase to the zaseous ohase, These compounds azs
swept from the ourcing device and are trapped in a short column containina a suitable
sorbent. After a pradatermined period of time, the tracped components are thermally
desorbed and backflushed onto the head of a cas chromatoaraphic column and separated under
programmed conditions. Measurement is accomplished with a halogen stecific detector such
as electrolvtic conductivity or aicrocoulometric titration.

2.3 Confirmatory analyses are performed u=ing dissimilar columns., or Dv mass
spectrometry (5).

2.4 Aqueous standards and unknowns are extracted and analvyzed under identicsal
coenditions in ordezr to compensate for axtraction losses.

2.5 The total analvsis time, assumina the absence of other orcanohalides, is
approximately 25 minutes per samole,

3. Interferences
3.1 Impuritiss contained in the purge gas and organic compounds cutcasing from
the pilumbing ahead of the trap usually account for the majoritv of centamination problams.
The presence of such inteferances are easily monitored as a part of the guality contrel
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program. Sample blanks are normally run between each set of samoles. When a bpositive
trihalomethane response is noted in the sample blank., the analvst should analvze a method
blank. Mathod blanks are run by charging the puraing device with organic-free water and
analvzing in the normal manner. :

If any trihalomethane is noted in the method biank in excess of 0.4 a/l.
the apalyst should change the purge gas source and regenerate the molecular sieve
purqge gas filter. Subtractinao the blank values is not recommended. The use of
non~TPE plastic tubing, non-TFE thraad =ealants, or flow controllers with rubber
comoonants should be aveided since such materials aenerally out-gas oraanic
compounds which will be concentrated in the trac during the purge operation.
Such out-gasing problems are common whenever new eguipment is put into service:
as time progresses, minor cut-gaszing ovroblems denerallv cure themselves.

3.2 8everal instances of accidental sample ceontamination have been noted and
attributed to diffusion of volatiles organics through the septum seal and into the
sample durina shipment and storage. The sample blank is used as a monitor for
this problem. .

3.3 PFor compounds that are not efficiently puraed, such as bromoform small
variations in sample volume, purge time, purae flow rate. or ouras tanng;atura
can affect the analvtical result. Therefore. sampoles and standards mgst be
analvzed under idantical conditions. )

3.4 Cross-contamination can occur whanevar high-level and low~lavel samples are
sequentially anaivzed. To radoce this liksiihood., the purging device and samole
svyringe should be rinsed twice between samples with oraanic-free water.
Whenever an uanusually concentrated sample 1% encounterad, it 1is highly
racommended that it be followed by a sample blank analvsis *to ensure that sample
cross contamination does not occur., For samples containing larcge amounts of
water soluble materials, it may be necessary to wash out the purginag device with
& so0ap solution, rinse with distilled water, and then drv in a 105 C oven between
analyses.

3.5 Qualitative misidentifications are a oproblem in using gas chromatocraphic
analvsis. Wheanever samples whose gualitative nature is unknown ars analvyzed,
the following precautionary measures should be incoroorated into the analvsis,

3.5.1 Perform duplicate analvses usina the two recommended columns (4.2,1 and
4.2.2) which provide different retention order and retention tines for the
trihalomethanes and other orcanchalides.

3.5,2 Vhenever pessible, use GC/M3 technicuas which provide uneguivoral
gualitative identifications (5},

4, Apparatus

4.1 The purge and trap ecuipment conslsts of three separate oieces of apparatus:
the puraing device. trap. and desorbesr, Construction details or a vurging device
and an easily automated trap-desorber hvybrid which has proven to ba exceptionally
efficisnt and reproducible are shown in PFigures 1 throuah 4 and described in
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4,1.1. throuagh 4.1,3. An earlier acceptable version of the above-mentioned
eguioment i5 dascribed in (11,

4,1.1 Purginag Devipe -- Construction details azre cgiven in Fiaure 1 for an alil-
glass 5 ml puraging device. The gqlass frit installed at the base of the
sample chamber allows finely divided gas bubbles to pass through the sample
while the sample is restrained above the £frit. Gasecus velumes above the
sample are kXepot to a minimum to eliminate dead volume effects. vet allowing
sufficient space for most foams to disoverse. The inlet and exit ports ars
constructed from heavvy-walled 1/4-inch glass tubing so that leak-free
removable connections can be made using "'finger-tight'! compression
fittinas conrtainina Teflon ferrules. The removable foam trap is used to
contzol samples that foam.

4.1.2 _ Trapping Device -- The trap (Fiagure 2} is a short aas chromatoaraohic
column which at <35 € retards the flow of the compounds of interest while
venting the opurce aas and., depending on which sorbent is used. much of the
water vapor. The trap should be constructed with a low thermal mass so
that it can be heated to 180 C in less than 1 minute for efficlent
desorptieon, then rapidly cocled .to room temperature fer racvcling.
Variations in the trap ID, wall thickness, sorbents. sorbent packing. order.
and sorbent mass could adverselvy affect the trapoine and desozrotion
efficiencies for compounds discussed in this text. For this reason, it is
important to faithfully reoroduce the trao configurations recommended in
Fiqura 2. Traps containing Tenax only. or combinations of Tenax and other
sorbents are acceptable for this analysis.

4,1,3 Desorber assembly -—- Details for the desorber are shown in FPigures 3, and
4, With tha 6&-port wvalve in the Purge Sorb oposition (Figure 31, the
effluant from +he puraing device passes through the trap where the flow
rate of the organics is zeatarded. The GC carrier gas also vasses throuah
the 6-port valve and is returnad to the GC. With the &-port valve in the
Purgqe-Sorb Dposition., the opezation of the GC is in no way impaired:
therefore, routine liguid indection analvses can be perfeormed usina the qas
chromatograph. After the sample has been opurced., the 6-port valve is
turned to the desordb vosition {Flagure 4), In this ceonfiguzraticon <the trapo
is couplad in series with the gas chromatograchic column allowina the
carrimsr gas to backflush the trapped materials into the analvtical column.
Just as the valve is actuated, the nower is turned on to the resistance
wire wrapped around tha trap. The vpower is supplied bv an electronic
temperature controllesr, Using this device, the trap is rapidlv heated to
180 ¢ and then maintained at 180 ¢ with minimal temperature overshoot.
The trapped compoocunds are reieased as a "olua" to the @as chromatograoh.
Normally, packed columns with thecret:cal efficisncies near 500 plates/foot
under programmed temperature conditions zan accept such desorb inijections
without alterinag peak aeometzv. Substituting a non-controlied ©Dower
supply, such as a manually-opezated variable transformer. will orovide
nonreproductibie ratention times and Door guantitative data unless
Injection Procedure (8.9.2}) is used.

4,1.4 Smveral Purge and Trap Devices ars now commercially available., It is

recommended that the following be raken into consideration if a unit is to
pe purchased:
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a, Be sure that the unit is comoletely compatible with the gas chromatcgraoh to  be
used for the analvsis.

b. Use a 5-ml purgina device similar to that shown in Fiaure 1.

c. Be sure the Tenax cortion of the trap meets or exceeds the dimensicns shown in
Figure 2,

d. With the exception of sample introduction. seilect a unit that has as manv of the
purge trap funciizns a .tomated as possiblae.

4.2 (Qas chromatoorach -- The chromatograph must be temperature orogrammable and
eguipped with 2 halide specific detector.

4.2.1 Column [ is an unusually effirient column which provides outstanding
saparations for a wide wvariety of orcanic comoounds. Bmcause of 1its
ability to resolve trihalomethanes from other oraganochlorine compounds.
column I should be used as the orimarv analvtical column [seea Table 1 for
retention data using this columni.

4,2.1.1 Column ! parameters: Dimensions ---8 fsef longx0.1 inch ID stainless
steel or glass tubing. Packina -- 1% 3P-1000 on Carboopack-B
{63/80) mesh. Carrier Gas -- healium at 40 ml/minute., Tempsrature ~
program sequencs: 45 £ isotharmal for 3 minutes, program at 8 C/minute to 220 C than
hold for 1% minotes or until all comoounds have sluted.

NOTE: I+ has been found that durina handlina. packing. ané programminag. active sites
are sxposad on the Carbopack-B packing,. This rasults in tailing opeak gecmetry and ooor
resolution of many constituents. To correct this. opack the first 5 cm of the column with
3% 8P-1000 on Chromosorb-W 60/80 followed bv the Carbooack-B packing. Condition the
pracolumn and the Carbopack columns with carrier gas flow at 220 € overniaht. Pneumatic
shocks and rough treatment of packed columns will cause excessive fracturing of the
Carbopack. If pressure in excess of 60 psi is recuired to obtain 40 ml/minute carrier
fiow., then the column should be repackad.

4.2.1.2 Acceptable column egumivalent to Column I: Dimensions -- 8 feet lonax0.l1 inch
ID stainless steel or glass tubing. Packing -- 0.2% Carbowax 1500 on Carbopack-C
(80/100) mexh. Carriar Gas -— helium at 40 ml/minute, Temperature program seguence -- (3t}

¢ isothermal for 2 minutes, program at 8 C /minute to 160 C, then hold for 2 minutes o
until all compounds have eluted.

NOTE: I+ has besn found that during handline, packing, and programming. active sitex
are exposed on the Carbopack-C packina., This results in poor resolution of constituents
and poor peak gqeometrv. To correct this, olace a l £+, 0.125 in. 0ODx0.]1 in. 1D stainless
stsel column packed with 3% Carbowax 1500 on Chromosorb-W 60/80 mesh in series bafora the
Carbopack-C column, Condition the precolumn and the Carbopack columns with carrier aas
flow at 190 C overnight. The two columns mav be retained in series for routine analyses,
Prihalomesthane retention times are listed in Table 1.

4.2.2 Column I! provides unigue crganohalide-trihalomethane
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geparations when compared to those obtained from Column I (see Fiqures 5 and 6§). However.
since the resolution betwean various compounds is w@enerally not as good as  those with
Column I, it is recommended that Column II be used as a agualitative confirmatory column
for unknown samples when GC/MS8 confirmation is not vossible.

4,2.2.1 Column II parameters: Dimensiocns -- 6 feet lonax0.l inch
ID stainiess steel or glass. Packing -- n-octane on Porisil-C (100/120 mesh). Carrier
Gas -- helium at 40 coc/mipute. Temperature program sedguence -- 50 € isothermal for 2

minutes, program at & /minate to 170 C. then hold for 4 minutes or until all compounds
havae eluted, Trihalomethane retention times are listed in Table 1.

5.8 Organic-fres water is defined as water free of interference when
employed in the purge and trap analvsis.

5.8.1 Oraanic-free water is generated by passinag tap water throuah
a carbon filter bed containing about 1 ib. of activated carbon. Change the activated
carbon bed whenever the concentration of anv trihalomethane exceeds 0.4 a/1l.

5.8.2 A Millipore Super-Q Water Svstem ¢or its eguivalent mav be used
to generate organic-free water.

Wikl

5.8.3 Organic-free water mav also be prepared by boiling water for E
minutes. Subseguently, while maintaining the temperature at 90 ¢, bubble a contaminant-
free inert gas throuah the water for one hour. While =till hot. transfer the water to a
narrow-mouth scraw-cap bottle with a Teflon seal.

5.8.4 Test organic free water each dav it is used bv analvzing
according to Section 8.

5.9 Standards.a

5.9.1 Bro—oform ~- 96% -- available from Aldrich Chemical Companv.

5.9.2 Bromodichloromethane 97% -- available from Aldrich Chemical
Company.

5.9.3 Chlorodibromomethane -- availablg frem Columbia Chemical Inc..

Columbia. S.C.

5.9.4 ..Chloroform -- 99% -- available from Aldrich Chemical Companv.
5.10C 8tandard Stock Sclutions.

5,10.1 Place about 9.8 mi of methvyl alcchol into a ground glass stopoered 10 ml
volumetric flask. -

5.10.2 Allow the flask to stand unstoopered about 10 minutex or until all alicohel
wetted surfaces have dried,

5.10.3 Weigh the flask to the nearast 0.1 ma.

5.10.4 Using a 100 1 svringe, immediatelvy add 2 drops of the reference standard to
the flask., then reweigh. Be sure that the 2 drons fall directly into the alcohol without
contacting the neck of the flask.
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5.10.5 Dilute to volume. stopoer. then mix by inverting the flask several times.

5.10.6 Transfer the solution to a dated and labeled 1% ml screw ¢ap bottle with 3
Teflon cap liner.

Note: Because of the toxicitv of trihalomethanes. it is necessarv to prepare
primary dilutions in a hood. It is further recommended that a NIOSH/ME3A acoroved toxic
gas respirator be used when the analvst handles hiah concentrations of such materials.

5.10.7 Calculate the concentratlcn in micrograms Der microliter fzcm the net gain zn
waight. - - oo T T om

5.10.8 B8tore ths sclutieon at 4 C.

Note: All standard solutions prepmared in methvl alcohol are stable up to 4 wemks when
stored under these conditions. Thev should be discarded aftar that time has elapsed.

5.11 Agueous Calibration 8tandard Precauntions.

5.11.1 iIn order to oprepare accurate aguesous standard solutions, the %lcwinu
precautions must be observed. =

oW

8. Do not inject more than 20 1 of alcohelic standards into 100 ml of oruaniz-free
water.

b. Use of 25 1 Hamilton 702N microsvringe or saguivalent.

{Variations in needle geometry will adversely affact the ability to
deliver reproducible volumas of methanolic standards into water.)
c. Rapidlyv intect the alcoholic standard into the esxpanded area of

the filled volumetric f£lask. Remove the needle as fast as possible after indjection.
d. Mix aguecus standards bv invertinag the flask three times onlv.

8, Discard the rcontents contained in the neck of the flask. Fill tha sample
svringe from the standard solution contained in the sxpanded area cf the £lask as
directed in Section 8.5.

£. Never use pipets to dilute or transfer sawmples or avueous standards,

q. Agqueous standards when stored with a headspace are not stable and should be
discarded after one hour.

h. Aqueous standards can be stored according to Sections 6.4 and
B.6. )

5.11.2 Prepare. from the standard stock soluticne, secons-rv dilution mixtuzes in
methyl alcohol so that a 20 1 injection into 100 ml or

oraanic-free water will aenerate a calibration standard which o. -uces a response close
(+10%) to that of the sample {Sea 9.1},

5.11.3 Purge and analvze the agueous callbratlon standards .n the same manner as the
samples.
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5.11.4 Other calibration orocedures (3) which reguire the deliverv of less than 20 1
of a methanoliec standard into a 5.0 ml volume of water already contained in the samplae
syringe are acceoctable only if the methanclic standard is delivered bv the solvent flush
technique {6}.

5.12 Quality Check 8tandard (2.8 a/l}

5.12.1 From the standard stock solufions, brepare a secondary dilution irn methvi
alcchol containing 10 na/ 1 of each trihalomethane (See Section 5.10.8 Note).

5.12.2 Daily, inject 20.0 1 of this mixture into 100.0 ml of organic-free water ana
analvze according to Secticn 8.

6. Sample Colliection and Handlina

‘

6.1. The sample containers should have a total volume of at least 25ml.

6.1.1 Narrow mouth screw cac bottles with the TFE fiucrocarbon face
silicone sepata cap liners are stronaly recommendad.

L

6.2 Sampie Bottle Preparation

6.2.1 Wash all sample bottles and TFE seals in detergent. Rinse with tap water and
finally with distiiled water.

68.2.2 Aliow the bottles and seals to air dry at room temperature., then
place in a 105 C oven for one hour, then allew ¢to cool in a area known to be free of
organics.

Note: Do not heat the TFE seals for extended pariod of time {( 1 hour} because the
silicone laver slowly deqrades at 105 C.

6§.2.2 When «coocl, seal the bottles using thé TFE seals that will be used for
sealing the samples.

6.3 Sample Stabilization -- A chemical reducinag agent {Saction 5.8}
is added to the sample in order to arrest the formation of trihalo-methanes after samele
collection (3, 7). Do not add the reducina acent to samples when data on maximum
trihalomethane formation is desirad, If chemical stapilization is emoloved. the reaagent
is a2lso added to the blanks. The chemical agent (2.5 to 3 ma/40 ml) is added to the emptv
sample bottles just priocr to shivping to the samcling site.

6.4 BSample Collection
f.4.1 Collect 311 samples in duplicate,

6.4,2 Fill the sample bottles in such a manner that no air bubbles
pass throuah the samnle as the bottls ix filled.

) »

6.4.3 Seal the bottles so that no air bubbles are entravoed in it.
6.4.4 Maintain the hermetic seai on the sample bottle until analvsis.
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5.4.5% Sampling from a water tao.

6§.4.5.1 Turn on water and zllow the svstem toc flush until the temperature of the wather
has stabilized. Adjust the flow to about 500 ml/minute and collect duplicate samples from
the flowing stream. '

6.4.6 Sampling f£rom an open body of water.

6.4.6.1 Fill a l-guart wide-mouth bottie with sample from a representative atrea.
Carefullvy £ill duplicate sample bottles from the l-guart bottle 35 noted in 6.4.2.

5.4.7 iIf a chemical reduecing agent has been added to the sample
bottles, £ill with sample -Hust to overfliowing, seal the bottie. and shake vigorzpusly for 1
mincka.

6.4.8 Sealing practice for sectum seal scraw cap bottles,

6.4,8.1 Open the bottle and £ill to overflowing, place on a level surface, oposition
the TFE side of the septum seal upon the convex sample meniscus and seal the bottle by
screwing the cap on tiagntly.
&
6.4,8.2 Invert the samole and lightly tap the cap cn a8 solid surface. The absence of
antrapoed air indicates a successful seal., [f bubhles ars prasent. open the bottle., add a
few additianal droops of sazmole and reseal the bottle as abave,

€.4.9 Blanks.
6.4,9.1 Prepare blanks in duplicate at the laboratorv by £illing and sealing sample
bottles with organic-free water <ust opriosr to shipping the sample bottles to the

sampling site,

£.4,89,2 If the sample is to be stabilized. add an identical amount of stabilization
reagent to the blanks.

£€.4.9.3 Ship the blanks to and from the sampling site alonag with the samole bottles.

6.4,9.4 Store the blanks and the samples collected at a dgiven site (sample sefr)
together, A sample set i= defined az all ths samples collected af a given =ite [(p1.e.. at
a water treatment plant, the duplicate raw scuzce waters. the duplicate £inishad waters
and the duplicate blank samplex comprise the sampls set?.

6.5 When sanples have been collected accordina to Section 6. no
measurable loss of trihalowethanes has been datected over extanded periods of storage time
{3). It is recommendsd that all zamoles be analvzed within 14 davs of coilection.

7. Conditioninag Traops

7.1 Condition newly packed traps overnight at 180 C with an inert
gas flow of at least 20 mi/min. '

7.1.1 Vent the trap efflusnt to the room. not to the analvtical
column.

7.2 Prior to daily use, condition traps 10 minutes while

50




!
it

backflushina at 180 C._ It mav be beneficial to routinelv condition traps overnicht while
backflushing at 180 C,

7.2.1 The trap mav be vented to the analvtical column: however. after
conditioning, the column must he progzammed orior to use.
8. Extraction and Analvsis

8.1 Adjust the ourge gas {(nitrogen or helium) flow rate to 40
ml/min. '

8.2 Attach the trap inlet to the vpureinag device. Turn the valve to
the purge-sorb position (Figure 23}.

8.3 Open the svrinas valve located on the purging device samnle
introduction needle,.

8.4 Remove the plungers from two 5 ml svringes and attach a closed
syringe valve to each.

¥
8.5 Open the sample bottle and carefully Dour the samole into one of -
the syringe barrels until it overflows. Replace the svringe opluncer and compress the
sample. Open the svyrinage wvalve and vent anvy residual air while adiusting the sample
volume te 5.0 mi. Close the valve.

8.6 Fill the second svringe in an identical manner from the same
sample bottle, This second svringe is reserved for a duplicate analvsis. if necessarv
{See Sections 9.3 and 9.4},

8.7 Attach the svrinae-valve assemblvy to the svringe valve on the
purging devica,

8.8 Open the svringe valve and indject the =ample into the puraging
chamber. Close both valves., Purge the sample for 11.0 .05 minutes.

8.9 After the ll-minute purqe time, attach the trav *o the
chromatoaraph {turn the valve to the desorb position) and introduce the traoped materials
to the GC column by rapidlv heating the trapo to 180 C while backfloshino the %tran with an
inert gas between 20 and 60 mi/min for 4 minutes.

8.9.1 If the trapo céh be rapidlvy heated to 180 C and maintained at

this temperatuze, the GC analysis can beain as the sample is desorbed, i.e., the column is
at the initial 45 C operating temperature. The sguipment described in Figure 4 will

perform accordinaglv.

8.9.2 With other tvypes of eguipment {(see Section 4.1.4 and Reference
1) where tha trap is not ranidlvy heated or is not heated in a reoroducible mannez, it mav
be necessary to transfer the contents of the trav inte the analvtical column at <30 €
where it is once acain traoved. Once the transfer is complete (4 minutes), the column is
rapidly heated to the initial operating temperature for analvsis,

8.9.3 If indiection orocedure 8.9.1 is used and the earlvy eluting
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peaks in the resulting chromatogram have poor geometry ar variable retention times. then
Section 8.9.2 should be used.

8.10 After the extracted sample is introduced into the gas
chromatoqranh, empty the agas ourqing device using the samole introduction svrinas.
followed by two 5~ml flushes of organic-free water. When the opurging device is emptied,
leave the svringe wvalve open allowing the purge gas to vent throuah the sample
intreoduction needle.

8.11 Analvze esach samble and sample blank from the sample set in an
identical manner {(see Section 5.4.9.4) on the same dav.

§.12 Prepare calibration standards from the standard stock solutions
{Section 5.10) in organic-free water that ars close to the unknown in trihalomethane
composition and concentration (Section 9.1). The concentrations should be such that
only 20 1 or 1less of the secondarv dilution need be added to 100 ml of organic-free
water to produce a standard at the same level as the unknown.

8.13 As an alternative to Section 8.12, prepare a calibration cuzve .
for each trihalomethane containing at 1east 3 bvointe, two of which must braciet the
unknown. '

3. Anéiytical Onatity Control

9.1 Analvze the 2 a/l check sample daily before anvy samplas are
analyzed. Instrument status checks and lower limit of detection astimations based upon
response factor calculations at five times the noise level are obtained from thase data.
In addition, response factor data obtained from the 2 a4/l check standard can be used to
estimate the concentration of the unknowns. Prom this information, the approoriate
standard dilutions can be determined.

9.2 Analvze the sample blank to monitor for ootential interferences
as described in Sections 3.1, 3.2, and 3.4,

3.3 8piked Samples,

9.3.1 For laboratories analvzina more than 10 samples a dav, sach 10th sample should
be a laboratory generated soike which closaly duplicates the avaraqge finished drinkinag
water in trihalomathane composition and
concentration. Prepare the spiked samols in orcanic-free watsr as described in Section
5.11.

$.3.2 For laboratories analvzing less than 10 samples daily., sach tims the analvsis is
performed, analvze at least 1 laboratory gsnerated spike sample which closaly dublicates
the average finishsd drinking water in trihalomethane composition and concentration.
Prepare the spiked =zample in ocrganic-free water as described in Section 5.11.

3.4 Randomly select and analyze 10% of all samples in duplicate.

9.4.1 Analyze all samples in duplicate which aopear to deviate more than 30% from anv
established norm.

5.5 Maintain an up-to-date loa on the accuracy and vrecision
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data collected in Secticens 9.3 and 9.4, If results are sianificantlv different than those
cited 1in Section 11.1, ¢the analvyst should check out the entire analvses scheme o
determine whv the laboratorv's precision and accuracy limits are creatar.

9.6 Quarterly, spike an EMSL-Cincinnati trihalomethane cuality
contrcl sample into organic-free water and analvze.

g.8.1 The results of the EMBL trihalomethane guzlitv control samole
should agree within 20% of the true value for each trihalomethane. If thevy do nct thaen
the analyst must check each step in the standard generation procedure te solve the oroblem
{S3ections 5.8, 5.10, and 5.11}.

3.7 HMzaintain s record of the retention times £for each trihalomethane
using data cathered from sciked samples and standards.

9.7.1 Dailv calculate the average retention timea for each
trihalomethane and the variance encountered for the analvses,

9.7.2 " If individual trihalomethane retention time varies bv more than -
10% over an eight hour period or does not fall with 10% of an established N
norm, the svystem is "out of control.® The source of retention datz variation @ust be

corrected hefore acreptable data can be generated,

1¢., Calculations

10.1 Locate sach trihalcocmethana in the sample chromatogram by
comparing the retention time of the suspect peak to the data agathered in 9.7.1. The
retention time of the suspect veak must fall within the limits established in 9.7.1 for
single column identification.

10.2 Calculate the concentration of ths samples by comparing the peak
heigqht or peak areas of the samcles to the standard oeak height {8.12}. Round ocff the data
to the nearest a/l or two sicnificant fiqures.

10.3 Report the result=s obtained from the lower limit of detection
estimates along with the data fer the samples.

10.4 Calculate the total trihalomethane concentration (TTHM) bv
summing the 4 individual trihalomethane concantrations in a/l. TTH® ( a/l)=(Conc.
CHC13)+{Conc. CHBzCl2}+(Conc. CHBr2Cl)+(Conc. CHBI).

10.5 Calculate the 1limit of detection {LOD) £for each trihalomethane not
datected using the following criteria:

LOD fua/l) = {{A x ATT) / (B x ATP)} x (2 ua/l}

where
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B=peak height {(mm) of 2 g/l gualitv check standard

A=H timas the noise lavel in {mm) at the exact retention time of the trihalomethane
or the baseline displacement in (mm) from the theoretical zaro at the axact retention time
of the trihalomethane,.

ATT=Attenuation factor.

11. Agcuracy and Precision

11.1 One liter of oraganic-free water was spiked with the
trihalomethanes and used to £ill septum seal vials which were stored under ambient
conditions. The spiked samples were randomlyvy analvzed over a 2-week veriod of time. The
single laboratory data 1listed in Table I refiect the exrors due to +the analvtical
procedure angd storaqge.
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Table I -- Retention Data for Trihalomethanes
1 1 I i
| RETENTLON fRETENTIOH TIHE | RETENTION f
j TIME MINUTES 1 MINUTES t TIME MINUTES i
- — ——— e —— o — e - --——-r —— —-—1
H I
Trihalo- Column I. Accept.Alter. to } Column II 1
methane 1% splCOo0 Column 1. 0.4% | n-octarne 1
CARBOPACK B Carbowax i Porasil-C I
Carbopack
Chloroform 0.7 ! 8.2 12.2
f
Bromedichlero 13.7 I 10.8 14,7 1
methane L o i
Chlorodibromomet i6.5 i i13.2 ! i6.6 :
hane } i
(Dibromechlorome | :
thane] 1
- - b ]
Bromoform . 19.2 15.7 ! 19.2 =
Table II ~- Single Labozratory Accuracy and
Precision for Trihalomethanes
T ] ™ 1
Soike No. | Mean | precision | accuracv v |
ug/l Samples ug/l | 8tandard | Recovery
| peviation .
I
CHLORCFORM
1.2 i2 1.2 0.14 100
12.0 g 11.0 0.1s6 ! 52
119.0 11 105.0 7.50 r 83
BROMODI -
CHLORO- i
METHANE H
1 ‘
1.6 12 1.5 0.05 G4
16.0 8 15.0 0.39 g4
160.0 11 145.0 10.2 t 91
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1
Spika lNo. Mean | Precision [ Accuracy % !
ua/1 Samplas ug/1 Standard Racovery I
; Deviation H
| :
CHLORO-
DIBROMO~
METHANE
2.0 1z 1.9 G.09 95
20.0 8 ; 19.¢C g.70 95
I —
196,40 11 185.0 I 10.6 94
I
BROMOFORM { [
I
2.3 12 2.3 | §.1% 100
l e
23.0 8 23.0 | 1.38 100 j
i
231.9 11 223.0 i 16.3 97

p
i

As a precautionary measure, all standards must be checkad for nurity bv seiling point

determinations or GC/MS8 assave {5}

40 CPR 141,30 Pt. 141, Subot. C, Apo. C

56




OPTIONAL
FOAM TRAP

EXIT 1/4
IM. OD

== 1AMM. O.D.

INLET T/-‘l
7 IN. 0.D.

;r
!
;r
l

SAMPLE INLET

/

g————- 2-WAY SYRINGE YALVE
17CM. 20 GAUGE SYRINGE NEEDLE

1/4 IN. O.D. £XI}] —————= \\\ 6MM.O.D. RUBBER SEPTUM
- lomm. OD.
(G 1716 IN, O.D.
: < —— INLET STAINLESS STEEL
: 1/4 IN. O.D.

10CM. 14MMm. 0.D,

-

10MM. GLASS FRIT
MEDIUM POROSITY

FIGURE 1.

]
13X MOLECULAR
SIEVE PURGE
P GAS TILTER
PURGE GAS

L FLOW CONTROL

PURGING DEVICE

.




oy

dvil T 3nou

" 13V JVND T T T
T ,
(7] wws (7] wws !
o = = wom swvin | % D0M $$v10 !
| —A - Wl VAO %L | Wil 1AO %( |
— \v , | l
[ A | ;
NIES SSIMIVIS 00 M ST0 — . U W g
O1 1 SO10 WILL OHIBMY ﬂ».l , N _
A | I
n I ! .
N ¢
. ! I Sy 1
" : | ,V n_.s..s.._ N
| ! IIIWONN 4 o _ o Oy ,
. . +H
{1 , b
auy At i
i g W
I0NIHOD i i |
[ : i
JUNIVNIIWIL A wicl KyNir | Wil XvHIL ,
..:._“ : ,
MO A
H0SHIS
FINOEIHOY 020w Il 7
|
D
e ” Wi
ANOS aiaves Jnm - W0 ¥t
VS NN 0O v bIN ;v » $130vND
— WWS 100K $IVID WWS 1008 1SY10
vy any -] | - -
N DI HOBS INIWO) e}

- V1130 4aNS IVINED dV L BOJNINNW

HONIAYBISHOD JHNAD0Ud ONINOVY




-

(F00W TA05-19uNd} WILSAS AVUL-39AUNd £ JWNOK

2,00 01

1DIAIG ONIDEINd ——— [
(11V3IH 38 AINOHS

30D aNv Jdvul
HIIM BT SIND 1Y 0N

a dell
40 dvyy

1081INOD HILtVIH el

TUIM wqum_m:_
{ONT XVINIEY 131N dvH]

JAIWA NONDFIS .
NWMI0D 1HOd-b ._<ZO=._O

w)._<> 1H0d4-9

. I 3AS
’ HYINDII0W Xel

_./ 10¥1NO> MOV

SVO 198nd

N

NWNTOD WOIATVNY

40101130 O— _1 I_J_l—l—(r
HWNI0D ABOLVWHIINGD) - _—»_l_i—t_l_(_vr

aodt ik b

HIAO HWMIOD

Mvmuzh

S1HOJd NOUDITNI inon

JA‘T& HOLVINOIY TWNSSIHY

TOHINOD MOTE SVO HAIBHVYD




(Ia0OW 93053a) WILSAS dVYEL-19UNd ¥ TUNOH

PIAIG ONIOUNY ————
3000 Ol
GIVIH 30 AINONS

29 ONV dvit
HIIMIIY SIND 1Y 310N

2
9
.N R S TR
“... AVINDIIOW XEA

30001 7,

dVil

TOHINGD WIVIH o NY_ m
UM IDONVISISTH § JAIWA 1804-9 I\ 10¥INO> MOU

{aN3 XVYNII) $3INI dvHL SVO 193nd

JATVA NOIDDTIS
NWN10D 140d-¥ IWVNOUIJO

NWN10D WINAIVNY — — L;E—«_l_\r_ o B

¥013313a Ol \/ _ _ _
MWAN10D AHOIVWYHIINOD ijé__ _ _ _ _ _ _n_lei =
_ . _ ;A _ JO1LVYINHIY IUNSSIHI

\\_1\

NIAO HWNAIOD T0UINOD MO SYS BABUVD

S$1Y0d HOIDINIL gtnon




INFLDUEDADIHDIC L TI"H52 »
INTHIIWOWONSICDIRIHED
« INYHIICESIWIALT

COLUMN: 017 CARSOWAX 1500 ON CARBOPACK.C

&07C-) MINUTES 8* /MINUIE TO 1860*C

ELECIROLYIIC CONDUCHIVITY

PAOGRAM,

WEDIDUCTHS e ————

OEIECIOR:

INSSUDAICTHDIO- 'L

INITNISSUIRIHD

INTLIASDITIRDIIC 7 L
THIIOECIHNIYELIL-TT
1

INIIAMLID IS RO YRR L

INYRIIGISIHDYRLI- VD

- WEDIOW DS ——

INYISADIOTHI " OWD I T ey

INYHLIIDWO SIS L™

+ INVHOELQEIOIMDIQ-T

—
INILLMIIDEDINDINI LT
A T T ITE el
INVRIIWOIDIWDIQOWO EY e
ICIXTIMIVILI NOBETD
- INYRIFOTOIRIIEL 1]
. . £:
INYHIIS IO RS T —

INTUARIIQICIRIIQ T -vus
» INTHLICUIOWHDIC L
- INYRUIWOEDIHIOWO TS

INTIAMIIQUSHIIC 1Y

ICIHOIND INITAHIIW

- ’ T INVHIIDES NS
ICIPOIHD TANIA S
INTYRIIWOWR AT
INYRIIWSEDIHD

LN

11

bV

1]

t4

"

1]

REVENTION 1IME MINUTES

FIGURE § CHROMATOGRAM OF ORGANOHALIDES

L33




, INITHRITSEDIHIIEL Y T
) ] ——

INDIVIAE NI Y XIS

—

BRITHIESEONC . - INY LA DRI WD YT
INIININD IO MWD -8 »
INVHIIDEOIKDTYIN + INIZNINDID OIS 'S e

INIAIEIDED IR F

INYRITOISIRDVINGG & INYRIIDEDINDYRIL 1T

INTXIHDED IR
L paITEODOSIOWD
N waDIDwDES
- : INYHIIOWOIRIS L
. L ENIINITORDND
INYIOAIO DT W L
INVRITDIOWIETTL « INBORIDIOIHDIC T -9 wememmma

INYSD R4S IDIRICT 1
INISDFIDTONHDIISL 1Ive o INTYHLIWE EDIKIOWOESD

INYMLIDADWIIO T L w—
INIILMIICEOHITLLIL « INYUIIWOWDINC ——— R
INTHLIWDEDIIGOWSES —

INITARIISEDWEDED ELL - nywiIoEoWsIEt 1M
INTHIIWOIOMIOWDEE + INTRITOED WG T
INTIARIIDISINDIE-T 1o = WEDHOEO WD ——— e

e WOl NOFITY”

-
: )
s TSI INTUHLI"
= INTVARIIGEDIRIG - § trowe
- - .
33 ) I TL Y -t

Y :

=f3 INTLMLID RS WOR L !

g =

eSS . . -- INVHIIWOWDES

- > -

TZE .

-E e

Z-3 INYHUWDIOWD T IOIBOIRD 1INIA

c¥u

te=

é - -

. £ = - - . ,

£

b

583

- 82 E
[ -]

|‘]|

m

n Y]

Pl

T
REVEHITOH 1ME pAIHUIES

"

HGURE 6 CHROMATOGRAM OF ORGANOHALIDES

L NG CODE 4660-41-C

. Wy



Part II -- Analysis of Trihalomethanes in Drinking Water by
Liquid/Liguid Extraction

1., 8cone

1.1 This method (i1,2) is apolicable only to the determination of
four trihalomethanes, i.e., chlorofcrm, bromedichloromethane, chilorodibromomethane. and
bromoform in finished drinking water, drinking water during intermediate stages of
treatment, and the raw source water,

1.2 Por compounds other than the above-mentioned trihalomethanes, or
for other sampla sgurces, the analvst must demonstrate the usefulness of the method bv
collecting precision and accuracy data on actual samples as described in (3} and provide
qualitative confirmation of results by Gas Chromatocraphy/Mass Spectrometry {(GC/M3)} (4}.

1.3 Qualitative analyses usinag GC/M8 or the purae and traop method
(5} must be performed to characterize each raw source water if peaks appear as
interferances in the raw source analysis. *

TR

1.4 The method has been shown to be useful for the trihalomethanes
ovar a concentration range from approximateslv 0.5 to 200 a/l. Actuazl detection limits
are highly dependent upcn the characteristics of the gas chromatodraohic svstem used.

2. Summary

2,1 Tan milliliters of sample are sxtracted one time with Z ml of
solvent. Threa 1 of the extract are then injected into a gas chromatograch equiooed with
a linearized eslectron capture detactor for separation and analvsis, -

2.2 The sxtraction and analysis time is 10 to 50 minutes per sample
depending upon the analytical conditions chosen. (See Table 1 and Fiagures 1, 2, and 3.)

2.3 Confirmatory evidence is cobtained usino dissimilar columns and
temperature proaramming. When component concentrations are sufficiently high (50 a/li,
halogen specific detsctors may be emploved for improved spacificity.

2.4 Uneguivocal confirmatory analyses at hiah levels {( 50 g/l can
be performed using GC/MS8 in place of the electron capture detmctor. At levels below 50
g/1, unequivocal confirmation can only be performed bv the purae and trap technigue using
GC/M3 (4, 5}, ' '

2.5 Standards dosad into organic free water and the samples are

extracted and analyzed in an identical manner in ozder to compansate for possible
extraction losses.
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2.6 The concentration of each trihalomethane is summed and reported
as total trihalomethanes in g/l1.

3. Interferences

3.1 Impurities contained in the extracting solvent usutally account

for the majority of the analvtical problems. Solvent blanks should be analvzed before 3
new hottle of spolveant is used to exbtract samples. Indirect daily checks on the axtracting
solvent are obtained bv mrniteo-ing the sample blanks (6.4.107, wWhenevar an interference
is noted in the samples blank, the analyst should reanalyze the extracting solvent. The
extraction solvent should bs discarded whenever a high level ( 180 g/l of interfering
compounds are tracad to it. Low level interferences generally can be removed bv
distillation or column chromatoaravhy [(6); however, it is gmnerally more sconomical to
cbtain a new source of solvant or =alect one of the approved alternative solvents listed
in Section 5.1. Interfersnce frae splvent iz defined as a =clvent containing less than
8.4 g/l individual trihalomethane interference. Protect interference-free solventxz bv
storing in a non-laboratorv area known to be free of oroanochlorine solvents. Subtracting
blank values iz not racommended.

3.2 Several instances of accidental zawmpla contamination have bsen
attributed to diffusion of volatile arganics throuah the septum seal on the sample bottle
during shipment and storage. The sampie Dblank {(6.4.10) is used to monitor for this
problem,

3.3 'This=s liguid/liquid extraction technigue efficiently extracts a
wide boiling range of non-polar organic compounds and, in addition, extracts the polar
organic components of the sample with varving efficiencies. in order to parform the
trihalomethane analysis as rapidly as possible with sensitivitiess in the low g/l ranae,
it is necessary to use the semi-specific electron capture detector and chromatoaraphic
columns which have relatively poor resolving power. Because of these concessions, the
probability of experiencing chromatoagraphic interferences is high. Trihalcmethanes are
primarily products of the chlorination proceze and generally do not aooear in the zaw
source watar. The absence of peaks in the raw source water analvsis with retention times
similar to the trihalomethanss is aqenerally adegnate evidence of an interference-free
finizhed drinking water analysis. Because of thesa possibla interferences, in addition to
esach finished drinking watar analvsis, a reprassntative raw scurce water (6.4.5) must be
analyzed. when potential interferences are noted in_the raw source water analvsis, the
alternate chromatograchic calumns must be used to reanalvze the sample set. If
interferencas are still noted, cualitative identifications should be verformed according
to Sactions 2.3 and 2.4. If the peaks are confirmed to be other than trihalomethanes and
add significantlv to the total trihalomethane value in the £finished drinkina water

analysis, then the sample seat must be analyzed by the purge and trao method (5].
4. Apparatus

4,1 Bxtraction vesssl -- A& 15 ml total volume alass vessel with a
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Teflon lined screw-cap is reguired to efficiently extract the samples. 4.1.1 PFor
samples that do not form emulsions 10 ml screw-cap flasks with a Teflen faced sentum
{total volume is ml} are recommended, Fiasks and cacs -- Pierce -- 123310 or
equivalent; 8epta -- Teflon silicone -- Pierce 12718 or eguivalent,

4,1.2 For samples that form emulsions {turbid souzrce water) 15 ml

screw cap centrifuge tubes with a Teflon cap iiner are racommended. Centrifuge tube --
Corning 8062-15 or eguivalent.

4,2 Sampling containers —- 40 ml screw cap sealed with Tefleon faced
silicone septa. Vials and caps -- Pierce 13075 or esguivalent. Septa -- Pierce 127322
or aguivalent.

4.3 Micro syringes -- 10, 100 1,

4,45 Micro syringe -~ 25 1 with 3 2-inch by £.006-inch needle --
Hamilton 702N or equivalent.
4.5 8yrinces -- 10 ml glass hypodernmic with luerlok tio {2 each}.
4.6 8vyringe valve -- 2-way with luer ends {2 each} -- Hamilton 86579 -- iFMl or
equivalant. £

4.7 Pipette -- 2.0 mi transfer.
4,8 (Glass stoppered volumetrie flasks -- 10 and 100 ml.

4.9 Gas chromatoagraoh with linearized electron capture detector.
{Recommended option -- temperature proorammable. See Section 4.12.}

4.10 Column A -- 4 mm ID x 2m long alass packed with 3% SP-1000 on
Supelcoport (1007120 mash) operated at 50 C with 60 ml/min flow. {Sea Figure 1 for a
sample chromatogram and Table 1 for retention data.!

4,11 Colunn B -- 2 mm ID x 2Zm lonag glass packed with 10% saualane on
Chromosorh WAW (80/100 mesh) operated at 67 C with 25 ml/min flow. This column is
recommended as the primary analytical column. Trichlorosthvlene, a common raw source
water contaminate, coelutes with bromodichloromethane. (Ses Figqure 2 for a sample
chromatogram and Table 1 for retention data.)

4,12 Column € -~ 2 mm ID x 3m long glass cacked with 6% OV-11/4%
8P-2100 on Supelcoport (14007120 mesh) temperature oproaram 45 C for 12 minutes, then
progrzam at 1 /minute to 70 C with a 25 ml/min £low. (See Pigure 3 for a samble
chromatogram and Table I for reteantion data.}

4,13 Standazd Storaqe containers -- 15 ml amber screw-cap seotum
bottles with Tefion faced silicone =xepta. Bottles and caps -- Pilerce 19838 or
equivalent. Septa -- Pierce 12716 or aguivalent.

5. Reagents

5.1 Extzraction solvent -~ (Se=e 3.1}, Regommended -- Pentanea.
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Alternative -- hexane, methylcvclohexane or 2,2.4-trimethvioentanm,

5.2 Methyl alcohol -- ACS Resagent Grade.

5.3 Pree and combined chlorine reducing agents ~-- Sodium thiosulfate
ACS Reagent Grade -- sodium sulfite ACS Reagent Grade,

5.4 Activated carbon -- Filtrasorb -- 200, available from Calgon

Corporation, Pittsburgh, PA, or eguivalent.

5.5 Standards.b

5.5.1 Bromoform 96% -- available from Aldrich Chemical Company.

5.5.2 Bromodichloromethanes 37% -- available from Aldrich Chamical
Company. - o

5.5.3 Chlerodibromomethane -—- availabla from Columbia Chemical,

Incorporated, Columbia, 8.C.

5.5.4 ) Chlorcfora 99% ~- available from Aldriceh Chemical Companv.

BT

5.8 Organic-free water -- Organic-free watsr is defined as water
fres 0f interfersnce when smploved in the procedure described hersin.

5.6.1 Organic-free water is ganerated by pas=ing tap water throuch a
carbon filter bed containing carbon. Change the activated carbon whenever the
concentration of any trihalomethans sxceeds 0.4 g/1.

5.6.2 A Millipore Super-0¢ Water S8vystam or its eguivalent mav be used
to generate orgoanic-free dejionized water.

5.6.3 Organic~freea water may also be prepared by boiling water for 15
minutes. Subsequently, while maintaining the temperature at 96 ¢, bubble a conta=minant
free inert gas through the watar at 100 ml/minute for ons hounr. while still hot.
transfer the water to a narrow mouth screw cap bottie with a Taflion seal.

5.6.4 Test organic free water each dav it iz used by analvEing it
according to Jection 7.

5.7 Standard stock solutions.

5.7.1 Pill a 10.0 ml ground glass stoopered volumetric flask with
approximately 9.8 ml of methyl alcohol.

5.7.2 Allow the flamsk to stand unstoposred about 10 minutes or until
all alcohol wetted surfaces drv.

5.7.3 Weiah the unstoopered flask to the nearest 0.1 mo.

5.7.4 Usging a 100 1 svrinage, imeediately add 2 to 3 drovs of the
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reference gtandard to the f£lask, then reweigh. Be sure that the reference standard falls
directly into the alcchol without contacting the neck of the flask.

5.7.5 Dilute to volume, stobper., then mix by invertinag the flask
several times.

5.7.6 Transfer the standard sclution to a dated and labeled 15 ml
screw-capn bottle with a Teflon cao liner.

Note; Because of the toxicity of trihalomethanes., it is necessarvy %o Drepare primarvy
dilutions 1in a hood. It is further recommended that a NIOSH/MESA-apbroved toxic gas
respirator be used when the analvst handles high concentrations of such materials,

5.7.7 Calculate the concentration in microdqrams per micreoliter trom
the net gain in weight.

5.7.8 Store the solution at 4 C.

Note: All standard scliutions preparad in methvl alcchol are stable up to 4 weeks when
stored under these conditicns. Thevy should be discarded aftar that time has m=lapsed.

5.8 Agueous calibration standard crecautions. g
>
5.8.1 In order to prepare accurate acqueocus standard solutions, the following

precaution® must be observed:

a. Do not iniect more than 20 1 of alcohelic standards into 100 ml
of organic-free water.

k. Use a3 25 1 Hamilton 702N microsvringe or eguivalent,
{(Variations in needle geometrv will adverselv affect the ability to deliver reproducible
volumes of methanolic standards into water.)

c. Rapidivy inject the alcholic standard into the expanded area of
the filled volumetric flask. Remove the needle 3= fast as possible after iniection.

d. Mix aguepus standards by inverting the flask three times only,

e, Discard the contents contained in the neck of the flask. Pill
the sample syzringe from the standard sclution contained in the expanded area of the flask
as directead in Section 7.

f. =~ Nevar use pipets to dilute or transfer samoles and agueous
standards,

g. Agueous standards, when stored with a headspace, are not stable
and should be discarded aftsr one hour. Agueous standards can be stored according to
Sections 6.4.% and 7.2.

5.9 Calibraticn standards.
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5.9.1 Prepare, from the standard stock solutions, a multicomponent secondarv
dilntion mixture in methvl alcohol so that a 20 1 injection into 100 ml af ocraoanic-free
water will qenerate a calibration standard which produces a response close | 25%) to
that of the unknown. (See 8.1.}

5.9.2 Alternative calibration procedura.

5.%.2.1 Construct a calibration curve for sach trihalomethane containing a minimum of
3 different concentrations. Two of the concentrations must bracket each unknown.

5.%.3 Extract and analvze the agueous calibration standards in the same manner as the
unknowns.

5.9.4 Other calibration procedures (7) which reguire the delivery cf 1less than 28§
1 of methanolic standards to 10.0 m} volumes of water contained in the sample svringe are
acceptable only if tha methanolic standard 1is delivered by the solvent flush technicue
(8}.

5.10 Qualitv Check Standard Mixture.

5.10.1 Prepar=, £from the standard stock solutions, a secondarvy dilution gixture
in methyl alcohol that contains 10.0 na/ 1 of each compound. (See 5.7.6 and 5.7.%.1

5.10.2 Daily, orepare and analvze a 2.0 g/l acueous dilution from this aixture
by dosing 20.0 1 intoc 100 ml of organic-free watar {See Section 8.1).

6. Sample Collection and Handlinag.
6.1 The mample containers should have a total volume of at least 25 ml.

6.1.1 Narrow-mouth screw-cap bottles with the TFE fluorocarbon faced silicons
septa cap liners are stronglv recommendagd.

5.2 Glassware Preparation.

6.2.1 Wash all sample bottles, TFE =eals, and axtraction flasks in detergant.
Rinse with tap water and finally with distilled water.

6.2.2 Allow the bottles and seals to air drv, then place in an 105 C oven for 1
hour, then alliow to cool in an area known to be free of organics.

Note: Dec not heat the TFE seals for extended periods of time ( 1 hsour) because the
silicone layer slowly degrades at 105 C,

6,2.3 ¥When cool, seal the bottles usinag the TPE seals that will be used for sealing
the samplas.

6.3 Sample stabilization -- A chemical reducing agent {Section 5.3)
i= added to all =amples in order to arrest the formation of additional trihalomethanes
after sample collection (7.9) and to eliminate the vossibility of free chlorine rsactinag
with impurities in the extraction =olvent to form interferina organohalides. DO HOT ADD
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THE REDUCING AGENT TO SAMPLES AT COLLECTION TIME WHEN DATA FOR MAXIMUM TRIHALOMETHANE
FORMATION IS DESIRED., If chemical stabilization is emploved. then the rsagent is also
added tc the blanks. Tha chemical agent (2.5 to 3 ma/40 ml) is added in crvystalline form
to the empty sample bottle ust prior te shipbing to the samoling site, If chemical
stabilization 1is net emploved at sampling time then the reducing agent is added qust
before extraction.

6.4 Sample Collection.
§.4.1 Colilect all samples in duplicate.

6.4.2 Fill the sample bottles in such a manner that no air bubbles pass throauah
the sample as the botfle is filied.

6.4,3 Saal the bottle so that no air bubbles are entrapped in it.
6.4,4 Maintain the hermetic seal on the sample bottle until analvsis.

£.4.5 The raw source water sa.apb.e history should resemble the finished drinkina
water. The averaage retention time of tha finished Adrinkinag water within the water plant
should be taken into account when sampling the raw source watar.

i, R

6.4.6 Sampline from a water tapo. 2

6.4.6.1 Turn on the water and allow the system to fiush until the temperature
of the water has stabilized. Adjust the flow to about 500 ml/ minute and collect
duplicate samples from the flowing stream.

6.4.7 Sampling from an ooen bedy of watar.

6.4.7.1 ¥ill a l-guart wide-mouth bottle with sample from a represantative area.
Carefully £ill duplicate sampie bottles from the l-guart bottle 3as in 6.4,

6.4.8 If a chamical reducing agent has been added to the sample bottles, £ill
with sample just to overflowing, sm=al the bottle, and shake vigorousliy for 1 minutas,

6.4.9 Sealinag oractice for =eptum =zeal screw c3ap hottles,
6.4,9.1 Ooen the bottle and £fill to overflowing. Place on a level surface.
Position the TPE side of the septum seal vpon the convex sample meniscus and seal the
bottls by screwing the cap on tightly.

6.4.9.2 Invert the =s=ample and lightlv tap the cap on a solid surface. The absence of
antrapped air indicates a successful seal., If bubbles are prasant, ocen the bottle. add a
few additienal drops of sample, then reseal bottle as above.

£.4,10 Sample blanks.

6,4,10.1 Prepare blanks in duplicate at the laboratorvy by f£illinoc and =ealing sample
bottles with organic-free watar 4ust prior to shiocing the sample bottles to the sampiing
site,

6.4.10.2 If the sample is=s to be stabilized, add an identical amount of reducina
agent to the blanks.
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£.4.10.3 Shio the blanks to and from the sampling site along with the sampola
bottles. o )

6.4,10.4 8tore the blanks and the samples. collected at a aiven site {sampla set},

togather in a protscted area known to be free from contamination. A sample set is
definad as all the samplas collected at a given site {31.e., at a water treatment plant,
duplicate raw source water, duplicate finished water and the dupolicate sample blanks

comprise the sample set).

6.5 When samples are colléacted and stored under these conditions, no
measuzable loss of trihalomethanes has bean datected over axtended periods cf time (7).
It is recommended that the samples be analvzed within 14 davs of collection.

7. Extraction and Analvsis.

7.1 Remove the plungers from two 10-ml syrinages and attach a closed svringe
valve to each.

7.2 Open the sample bottlec (or standard) and carefullv pcour the sample into
one of the syringe barrels until it overflows. Replace the oplunger and
compress the sample. Open the syrinae valve and vent anv residue air while
adiusting the sample volume to 10.0 ml. Close the valve,

7.3 Fill the second svringe in an identical manner from the same

sample bottle. This syringe is reserved foz a raplicate analysiz (see 8.3 and B.4}.

=
3

7.4 Pipette 2.0 ml of extraction solvent intos a clean extraction
flask.
7.5 Carefully inject the contents of the svringe into the sxtraction
fiask.
1.6 S8mal with a Teflon faced septum.
7.7 Shake vigorously for 1 minuts.
7.8 Let stand until the chasas separate { 60 seconds}.

7.8.1 If the phases do not separate on standing then centrifugation can be used to
facilitate separation.

7.3 Anaiyze the sample by injecting 3.0 1 (solvent flush technigue,.
{B)} of the upper {organic) ohase into the gas chromatoaracsh.

8., Analvtical Ownalitv Control.

8.1 A2 g/l guality check standard (Ses 5.10) should bea extracted
and analyzed each dav before any samples are analvrzed. Instrument status checks and lower
limit of detection estimations based upon response factozr calculations at § times the
noise level are obtained from these data. in addition, the data obtained from the
gquality check standard can be usad to estimate the concentration of the unknowns. From
this information the aporopriate standards can be datermined.
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8.2 Analyze the sample blank and the raw source warter to menitor for
potential interfarences as described in Sections 3.1, 3,2, and 3.3.

8.3 B8piked samples.

8.3.1 For those laboratories analvzing more than 10 samples a dav, each 10th samnle
analyzed should be a 1laboratorv-generated spike which closelv duplicates the averaqe
finished drinkinag water 1in trihalomethane composition and concentraticn. Prepare the
spiked sample in organic-free water as described in Saction 5.9,

8.3.2 In those laboratories analvzina less than 10 samples daily, each time the
analysis is operformed., analvze at least one laboratorv cenerated spike samole which
closely duplicates the averags finished drinking water in trihalomethane compesition and
concantration. Prepare the spiked sample in organic-free water as desczribed in section
5.9,

§.3.2 Maintain an up-to-date log on the accuracv and preacision data collected in
Sections 8.3 and 8.4, If resulits are sianificantly different than those cited in Section
10.1, the analyst should check out the entire analvsis scheme to determine why the
laboratory's precision and accuracy limits are greater.

ot 1 g

8.4 Randomlv select and analvze 10% of all samples in dublicate.

8.5 Analvze all samples in duplicate which apoear to deviate more
than 30% from anv estakblished norm.

8.6 Quarterly, spike an EMSL-Cincinnati frihalomethane guality
control sample into organic-free water and analvze.

2.6.1 The results of the EM3L tzrihalomethane quality control sample should agree
within 20% of the true value £for each trihalomethane. If they do not. the analvst must
check each step in the standard genaration procedure to solve the problem.

8.7 It is important that the analvst be aware of the linear response characteristics
of the slectzon captore system that is utilized., Calibration curves should be
generated and rechecked guarterlvy for sach trihalomethane over the concentration
rangs encountsred in the samples in order to confirm the linear response range of
the system. Quantitative data cannot be calculated from non-linear responses,
Whensvaer non-linear zesponses are noted. the analvst must dilute the sample for
reanalveis.

8.8 Maintain a record of the retention times for each trihalomethane
using data gathered from spikad samples and standards. _

8.8.1 Daily calculate the average rstention time‘ior each trihalomethane and the
varianca encountered for the analvses,

B.8.2 If individual trihalomethane ratention time varies bv mere than
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10% over an eight hour period or does not fxll within 10% of an established norm. the
system is "out of control." The source of retention data variation must be corrected
before acceptable data can be generated.

9. Calculations.

9.1 Locate each trihalomm=thane in the sample chromatogram bv
comparing the retention time of the suspect oeak to the data gathered in §,.8.1. The
retention time cf the suspect peak must fall within the limits established in 8.8.1 for a
single column identification.

9.2 Calculate the concentration of each trihalomethane by comparing the peak
heights or peak areas of the samples to those o0f the standards. Round off
the data to the nearest a/l or two sianificant fiaures. Concentration,

ga/l=sample peak height/standard peak height standard ¢concentration, a/l.

8.3 Calculate the toptal trihalomethane concentration {TTHM) bvsumming the 4
individual trihalomethane concentrations in a/l: TTHM { 4qg/li={conc.
CHC133}+(conc. CHBrCiZi+{conc., CHRr2Cl)+(conc. CHBrii -

1
9.4 Calculate the limit of detecticon (LOD} £or each trihalomethane not
detected nsing the followinag critaria: i

LoD (ug/l) = {(A x ATT) / (B x ATTI} x (2 ua/l}

Whera:

B=peak height (mm) of 2 a/1 cualitv check standard

A=5 times the noise level in mm at the axact retention time of the trinalomethane or
the base line displacement in mm from theoratical zere at the exact rzetention time for
the trihalomethane.

ATT=attenuation factor.

9.5 Report the results obtained from the lower limit of detection
astimates alona with the data for the samples.

10. Precision and Accuracy
i0.1 Single lab precision and accuracy. The data in Table [I were genezated by

epiking organic-fres water with trihalomethanes as describsd in 5.5. The
mixturas were apnalyzad by the analyst as trus unknowns.




Table 1 -- Retention Times for Trihalomethanes

RETENTION TIME MINUTES

TRIHALOMETHANE A B C
Chloraform 1.0 1.3 4.5
Bromodichloromethane 1.5 2.5¢% 1i.9
Chlorodibromomethane 2.6 5.6 23.1
(Dibromochloromethans)

bromoform 5.5 19.9 39.4

* On this column., trichlorcethvylane. a common raw source
water contaminate, coelutes with bromodichlioromethane.

Table II -~ Sinale Laboratarv Accuracy and Precision <
PRECISION -
DOSE RELATIVE AC'RACY ¥
) LEVEL NC. MEAN STAND.DEV. EERCENT
COMPOUND ug/l SAMPLER ug/l PERCENT RECOV.
CHC1 3 9.1 5 10.0  11.0 110
CHCL 3 €9.0 3 73.0 5.3 106
CHBrCl1 2 1.2 5 1.3 9.8 108
CHBrCl 2 12.0 2 18.0 1.4 125
CHBr2C1 2.7 5 2.0 17.68 T4
CHBrZC1 17.0 2 16.0 9.9 94
CHBr?2 2.9 5 2.2 10.0 76
CHBrz 14.0 3 16.0 12,9 114
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Part III -- Determination of Maximum Total Trihalomethane Potential (MTP)

The water sample used for this detsrmination is taken from a point in the
distribution sysktem that reflects maximum zesidance time. Procedures for sample
collection and handling are aqiven in EMSL Methods 501.1 and 501.2., No reducing agent is
added to "guench® the chemlcal reaction oroducing THMs at the time of samole collection.
The intent is to permit the level of THM precnrsors to be depleted and the concentration
of tha THMs to ba maximized for the supply being tested.

Four experimental parameters dffecting maximum THM oprogduction are oH,
temperature, reaction time and the opresence of a disinfectant residval, Thess parameters
are dealt with as follows:

Measure the disinfectant zesidual 3t the selected samplineg peint. Proceed only
if 3 measurable disinfactant residual is presant. Collect triplicate 40 ml water samples
at the pH prevailing at the time of sameling. and prepare a method blank accerding to the
EMSL mmthods. Seal and store these samples togather for 7 davs at 25 C or above. After
this time period, ocoen cocne of the sample containers and check for disinfectant residual.
Absence of a disinfectant residual invalidates the sample for further analyses., Once a
disinfactant residual has been demcnstrated, oven another of tha ss3led samples angd
detarmine total THM concentration using either of the EMSL analvtical methods,
{44 PR 688672, Nov. 29, 1979}

i

a. Pentane has been selected as the best solvent for this analvsis becauss it elutes, on
all of the columns, well before anv of the trihalomethanes., Hich altitudes or laboratorvy
temperaturas in excess of 75 ¥ may maks the use of this splvent impractical. For these
reasons, alternative solvents are accaptable: howsver, the analyst mavy expeariencs
baseline variances in the elution areas of the trihalomsthanes dua to coslution of thess
soclvents. The degree of difficulty appears to he dependent upon tha desian and condition
of the electron capture dstector. Such oroblems should be insignificant when
concentrations of the coelubting trihalomethane are in excess of & a/l.

b. As a precautionarv measure, all standards must be checked for puritvy bv boiling point
determinations or GC/MS assavs.

¢. If for anv reason the chemical reducine acent has not baen added to tha sample, then
it must be a3ddad just prior to analvses at the rate of 2.5 to 3 ma/40 ml or by adding 1
ng directly to the sample in the saxtraction flask.

Subpart D -- Reporting, Public Motification and Recordkeeping

£141.31 Reporting reguirements.

{a} Except where a shorter period iz specified in this part, the suppliasr of water
shall revort to the State the results of any test measursment or analysis
reguirad by this part within (1} the first ten davs foliowina the month in which
the result i= received, or (2} the first ten davs Efollowing the end of the
regquired monitorinag pericd as stipulated by the 3tate, whichevar of these is
shortest.
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{b) The supolisr of water shall report toc the State within 48 hours the failure ko
comply with anv orimarv drinking water regulation {includinag failure to comply
with monitorina reguirements) set ferth in this part.

{c] The supplier of water is not regquired tc report analvtical results to the State
in cases where a State laboratory performs the analvsis and reports the results
ta the State c¢ffice which would normallv receive such notification £rom the
supolier.

(d) The water supplvy svstem, within ten davs of completion of each bpublic
notification reguired opursuant to 141,32, shall submit toc the Ztate a
representative coovy of each tvoe of notice distributed, opuplished. oosted. and/or
msde available to the persons sarved by the svstem and/or tec the media.

(e) The water supply system shall submit to the State within the time stated in the
request copies of any records rzecuired to be maintained under 141,33 heresf or
copies of anv documents then in existence which the State or the Adninistrator is
entitled to inspect oursuant to the authoritvy of section 1445 of the Safe
Drinking Watezr Act or the ecuivalent provisions of State law. H

{40 FR 59570, Dec. 24, 1975, as amended at 45 FR 57345, Aug. 27. 1980}
PAGE 1 0OF 14 § 141,32
Public notification.

The reguirements in this section are effective April 28. 1389. The reguizrements of
141,36 apply until Aprilt 28, 1389.

{a) Maximum contaminant level (MCL), treatment techniocue. and variance and exemption
schedule violations. The owner or overator of a public water svstem which fails
to comply with an applicable MCL or treatment technigue established by this bart
or which £ails to comply with the rascuirements of anvy schedule oprescribed
pursuant to a variance or sxemption. shall notifv persons served bv the svstem as
follows:’ . ) . :

{1} Except as provided in paraagraph (al(3) of this sectien, the owner or overator of
a public water system must give notice:

{i) By publication in a dailv newspaper of general circulation in the arsa served bv
the system as =oonh as possible, but in no case later than 14 davs after the
viclation or failure. If the area served bv a opublic water svstem is neot served
by a daily newspaper of general circulation, notice shail instmad be given bv
publication in a weeklv newspacer of genesral circulation servinag the area: and

(1i) By mail delivervy (by dizect mail oz with the water bill}, or by hand
dalivery., not later than 45 davs after the violation or failure, The State
may waive mail or hand delivery if it determines that the owner or operator
of the public water svstem in violation has corrected the violation or
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failure within the 45-dav o©period. The State must make the waiver in
writing and within the 45-dav pericd: and

{iii) For violations of the MCLs of contaminants that mav Dose an acute risk to
human health, by furnishing a copbvy of the notice to the radio and
television stations servina the area served bv the public water svstem as
soon as bpossible but in no case later than 72 hours after the viglation.
The following viclations are acute violations:

(A} Anvy violations soecified by the State as posinag an acute risk to human health.

(BY VWViolation of the MCL for nitrate as defined in 141.11{b} and detezrmined
according to 141.23{4}.

{C} (Reservedt}

(D} Occurrence of a waterborne disease pnthreak, as defined in §141.2, in an
unfilterad system subiect to the reguirements of 3uboart H of thixz Part,
after Decamber 30, 1991 (saa S141.71(b}(4}).

{2) Except as provided in paraqravh {a}{3} of this section., following the ;nitial
notice given under paraazaph {at{l) of this section. the owner or one:ator;of the
public water system must give notice at least once every three months by mail
delivery (by direct mail or with the water bill) or by hand delivery, for a= long
az the viglation or failure exists,

(3¥{1) In 1lieu of the regunirements of paraaraoh (aY{li{i) of this section. the
owner or ooperator of a communitvy water svstem in an area that is not served bv a dailvy eor
weekly newszpapar of general circulation muzst agive notice within 14 davs after the
violation or failure bv hand delivery or bv continucus posting in conspicucus placas
within the area served bv the svystem. Postina must continue for as long as the violation
or failure exists. Notice by hand delivery must he repeatad at least every three months
for as long as the violation or failure exists.

(i1} in lieu of the reguiraments of ocaragraphs f{a) (1) and {2} of
this section, the owner or operator of a non-community water svstem mav give neotice within
14 days after the vieclation or failure by hand deliverv or by continuous oposting in
conspicuous places within the area served by the svstam. Postinag must continue for as
long as the violation or failurze axists, Notice by hand deliverv must be repeated at
least everv three months for as lone as the viclation or failure exists.

(b} Other viclations. variances, sxempotions. The owner or operator
ef a public water system which fails te verform monitorina reguized bv section 1445(a) of
the Act {including monitoring reguired by the Naticnal Primary Drinking Water Regulations
{(NPDWRs) of this part), fails to complv with a testing orocedure establishad bv this part.
is subjact to a variance granted under section 1415(al{1}{A} or 1l4i5(a}){2) of the Act. or
is subject to an exemotion under section 1416 of the Act. shall notify psrscns served by
the svstem as follows:

(1) Except as provided in paraczraph (b)(3) or Ib!(4ﬁ of this
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section, the owner or operator of a public water svstem must cive notice within three
menths of the wviolation or granting of a variance oz exemotion by publication inm a daily
newspaber of general c¢irculation in the area served by the svstem. If the area served bv
a public water system is not served by a dailv newsvaver of general circulation. notice
shall instead be given bv vublication in a weekly newsnaber of general circulatien serving
the area.

(2) Except as provided in paragraoh (BY(3) or (bli4) af this
section, following the initial notice aiven under paragraph {blf(l) of this secticn., the
cwner or ooerator of the public water svstem must give notice at least once every three
months by mail delivervy ({bv direct mail or with the water bill) or bv hand delivery, for
as long as the viepclation exists. Rapeat notice of the existence of a wvariance cor
exemption must be given every three menths for as lcecng as the variance or exemption
remains in effect.

{3)(i} In lieu of the reguirements of wparagraphs (bifl} and (b)(2) of this section.
the owner or operator of a community water system in an area that is not served by a daily
or weekly newsparer of general circulation nmust aive notice. within three months of the
violation or _grantine of the variance or exemption, by hand deliverv or bv continuous
pesting in conspicuous places with the area served by the system, Posting must continue
for as long as the violation exists oz a variance or exemption remains in affects. L Notice
by hand delivery must be repeated at least every three months for as ionag as the viblation
exists or 3 variance or axemption remains in =ffect,

(i1} In lieu of the reguirements cf oaragraphs (b)1(l) and (b}(2} of this secticn.
the ownezr or operator of 3 non-community water system may give notice, within three months
of the violation or the qranting of the variance or exemption, bv hand delivery or bv
continuous posting in conspicuocus places within the arsa served by the svstem, Posting
must continue for as lone as the viclation exists. or a variance or exsmotion remains in
effect. Notice by hand delivary must bse repeated at least everv three months for as long
as the vieclation exists or a variance or exemption remains in effect.

(4} In lieu of the reguirements of paragraohs (bi{l}), (b} {2}, and
{b)(3) of this section, the owner or operator of a oublic water svstem, at the digcretion
of the 8tate, may orovide less freguent notice £for minor monitoring violations as defined
by the 3State, if EPA has approved the State's application for a progzam revision under
142.16. Notice of such viclations must be given no less freaguently than annually.

(c) Notice to new billina units. The owner or operator of a
community water system must give a copy of the most recent public notice for anv
outstanding violation of anv maximum contaminant level. or any treatmsnt technigue
requizement, or any variance or exemption schedule to all new billing units or new hookups
prior to or at the time service begins,

(d) Genaral content of public notice. ERach notice reguired bv this
section must provide a clear and readilv understandabla explanation of the violation., anv
potential adverse health effects, the oopulation at risk, the steps that the public water
svstem is taking to correct such violation, the necessitvy for seeking alternative water
supplies, if anv, and anvy orevantive measures the consumer should take until the vieiation
is correctad. Bach notice shall be conspicuous and shall not contain undulv techrical
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languace, undulv small print, or similar problems that frustrate the opurpose of the
notica. Fach notice shall include the telephons number of the owner, operator, or
dasignee of the public water svstem as a source of additional information concezning the
noctice. Where aoprooriate, the notice shall be multi-lingual.

(e} Mandatory health affects lanouage. When providina the
information on potential adverse health effects reaguired by varagraph {d} of this section
in notices of viplations of maximum contaminant lavels or treatment technicue
reguirements, or notices of the aqranting or the continued existence of exemotions or
variances, or notices of failure to comply with a variance or exemotien schedule, the
owner or cperator of a public water system shall include the langwage soecifiad below for
each contaminant. (If lanauage for a varticular contaminant is not specified below at the
time notice is required. this paragraoh does not apolv.)
{1) MDPrichlorcethviena. The United 2tates Environmental Protaction

Aqency (EPA) sets drinking water standards and has determined that trichleoroethvlene is a
health concern at certain leavels of exposure, This chemical iz a common metal cleaning
and dry cleaning f£luid. It genarally agets into drinking water by improoer waste di¥oosal.
This chemical has bean shown to causa cancer in laboratorvy animals such as rats and mice
when the animals are mxposed at high levels pver their lifetimes. Chemicals that cause
cancer in laboratorv animals alse may increase the risk of cancer in humans who are
exposed at lower levels over 1lona periods of time. EPA has set forth the anforceable
drinking watar standard for trichlorosthviensa at 8.005 parts per million {pbm) to reduce
the risk of cancer or other advarse health effects which have been observed in laboratory
animals. Drinkinoc water which meets this standard is associated with 1ittle to none of
thiz risk and should be considerad safe,.

{21} Carbon tetrachlorids., The United States Environmental

Protection Agency (EPA) sets drinking water standards and has determined that carbon
tetrachloride is a health concern at certain levels of exposure. This chemical was once a
popular household cleaninc fluid., It generally qets into drinking water by impronper waste
disposal. This chemical has been shown to csuse cancer in laboratorvy animals such as rats
and mice whan the animals are exposed at high levels over theiz lifetimes. Chemicals that
cause cancer in laboratorv animals also mav increase the risk of cancer in humans who are
exposed at lower levels over 1lona ceriods of of time. EPA has set the enfozrceable
drinking water standard £or carbon tetrachloride at 0.005 parts oper million {pom} to
raduce the risk of cancsr oz other adverse health effscts which have been observed in
laboratory animals. Drinkinag water which meets this standard is associated with little to
nona cf this rizk and should be considered safe.

{3} 1,2-Dichlorosathans. The United States Environmental Protection
Agency (EPA) sets drinkina water standards and has determined that 1,2-dichloroethane is 2
hezlth concern st csrtain levels of exposnre. This chemical is vsed as a cieaning £iluid
for fats, oils, waxes, and resins. it generallv cets inte drinking water £rom improoper
wasta disposal. This chemical has been shown to cause cancer in laboratory animals such
as rats and mics when the animals are sxposed at high 1levels over theix lifetimas,
Chamicals that causes cancer in laboratorv animals alsc mav increase tha risk of cancer in
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humans who aze exposed at lower levels over iong periods of time. EPA has set the
enforceable drinking water standard for 1l.2-dichloroethane at 0.005 parts per million
{ppm) to reduce the risk of cancer or other adverse health effects which have bean
observed in labecraterv animals. Drinkina water which meets this standard is associated
with little to none of this risk and should be considered safe.

(4} Vinvl chloride. The United States Environmental Protection
Agency (EPA) sets drinkinag water standards and has determined that vinvl chlorideis a
health concern at certain levels of exposure. This chemical is used in industry and is

found in drinkinag water as a result of the breakdown of related solvents. The solvents
are used as cleaners and dedgreasers of metals and generally gat into drinking water bv
improper waste disposal. Thig chemical has been associated with significantly increased

risks of cancer among certain industrial workers who were exposed to relatively large
amounts of this chemical during their working careers. This chemical has alse bean shown
to cause cancer in laboratorv animals when the animals aze exposed at high levels over
their 1lifetimes. Chemicals that cause increased risk of cancer amona exposed industrial
workers and in laboratory animals also mavy increase the risk of cancer in humans who azs
exposed at lower levels over long pericds of time. EPA has set the enforceable drinkinag
water standard for vinvl chloride at 0.002 part per miilion (pom) tc raduce the risk of
cancer or other adverse health effects which have been observed in humans and laboratorv
animals. DPrinking water which meets this standard is associated with 1little to none of
this risk and should be considersd safas, §

(5) Benzene. The United States Environmental Protection Agency ?

(BPA) sets drinking water standards and has determined that benzene is a health concern at
cartain levels of exposure. This chemical is used as a solvent and deagreaser of metals.
It is also a major component of aasoline. Drinking water contamination generally resul:s
from leaking undergound gasoline and petroleum tanks or improper waste disposal. This
chemical has been associated with sianificantly increased risks of leukemia among certain
industrial workers who weze axposed to zrelatively large amounts of this chemical durina
their working careers. This chemical has also been shown to cause cancer in laboratory
animals whan the a2nimals are exposed at high levels over their lifetimes. Chemicals that
cause increased zrisk of cancar amonc expoxed industrial workers and in laboratorv animals
also mav increase the risk of cancer in humans who are exposed at lower levels over lonag
periods of time. EPA has set the enforceable drinkine water standard for 5Genzene at
0.005 parts per million {(pom) to reduce the risk of cancer or other adverse health effects
which have been cbservsed in humans and laboratorv animals. Drinkinga water which meets
this standard is asscciated with little to none cf this risk and should be considered
safe.

(6} 1,l1-Dichloroethvlena, Tha Unitad States Environmental
Proctection Agency (EPA) sets drinking water standards and has determined that 1.1-
dichlorcethviene i% a health concern at certain levels of exposure., This chemical is used
in industry and is found in drinking water as a result of the breakdown of related
solvents. The szolvants are usad as cleaners and degreasers of metals and qenerally get
into drinking water by improoper waste disposal. This chamical has been shown to cause
liver and kidnev damage in laboratorv animals such 3s rats and mice when the animals are
exposad at high levals over their lifetimes, Chamicals which causs adverse effects in
laboratory animals also mav cause advezse health effects in humans whao are exposed at
lower levels over 1long periods of time, EFPA has sat the enforceable drinking water
standard for 1,i-dichloroethvienes at 0.007 pazrts vezr miliion {(ppm] to zeduce the risk of
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these adverse health effects which have been observed in laboratorv animals. Drinking
water which mmets this standard is associated with little to none of this zisk and should
be considered safe,

{7) Para-dichlorcbenzene, The United States Environmental
Protecticn Agency (EPA} sets drinking water standards and has determined that para-
dichlorchenzene is a healith concern at certain levels of sxposure., This chamical 1is a
camponent of deodorizers, moth balls. and pesticides. [t generally gets into drinking
water bv improper waste disposal. This chemical has been shown to cause liver and kidnev
damage in laboratorvy anirils -uch as rats and mice when the animals are exposed to high
levels over their lifetimes, Chemicals which cause adverse effects ip laboratorvy animals
also may cause advarse health effects in humans who are exposed at lower lavels over long
periods of tima, EPA has set the enforceable drinkinog water standard for para-
dichiorobenzensa at 0.075 oparts cer million (pom) to reduce the risk of these adverse
heglth affects which have bsen observed in laboratorv animals. Drinking water which meets
this standard is associated with 1little to none of this risk and should be considered
safe. ’ T o T

(8} 1,1,1-Trichioroethane, The United States Environmental
Protection Agency (EPA) sets drinking water standards and has determined that the 1,1,1-
trichloroethane is 3 health concern at cartain levels of exposure, Thi=s chemical 1is used

ag a cleansr and degreaser of metals. [t generally gets into drinking water by fiornner
waste disposal. This chemical has besen shown *c damage the liver., nervoons svstel, and
circulato:g system of laboratorvy animals such as rats and mice when the animals are
exposed a% high levels over theair iifetimes, Some industrial workers who ware expozed to
relativaly large amounts of this chemical durinae their wozking carsers also suffered
damage to the liver. nervouns svstem, and circulatory svstem. Chemicals which cause
adverse affects among exvosad industrial workers and in laboratorv animals alsg mav cause
adverse health affects in human=s who are exposed at lower 1lsvels over lona veriods of
time. EPA has set the enforceable drinking water standard for 1.l.i-trichiorpcethane at
0.2 part: per millieon {pom} to protect against the zisk of these adverse health effacts
which have been observed in humans and laboratorv animals. Drimking water which mmetsg
this standard is asgociated with iittle +to none of this risk and shculd Se considered
safe,

{9} Fluoride.

{Note. -- EPA is not specifyinag language that must be incliuded in a
public notice for a violation of the fluoride maximum contaminant leavel in this saction
because 143.5 of this part includes the necessarv information. See paragraoh {f} of this
section.}

(101  HMicrobiological contaminants {(for use when there is a
viplation of the treatment technigue reguirements for filtration angd
disinfection in Subpart H of this part). The United Statezs Environmental
Protection Agency (EPA} setx drinking water standards and has determined
that the presence of microbiological contaminants are a health concern at
certain levels of exposure, If water iz inadeguately treated,
microbiological contaminants in that water may cause disease, Diseasa

symptoms may include diarrhea, cramps. nagsea, and oossibly jaundice. and
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any associated headaches and faticus. These svmptoms. howaver, are not
jugt associated with disease causing organisms in drinking water, but
also may be caused by a number of factors other than vour drinkina watez.
EPA has set enforceable regulrements for treating drinking water to
reduce the risk of these adverse health effects. Treatment such as
filterino and disinfecting the water removes or destrovs microbiological
contaminants. Drinking water which is treated to meet EPA reduirements
igs associared with 1little tc ncne of this risk and should be considered
safe.

(£} Public notices for fluoride. Notice of violations of the
maximum contaminant level foz fluoride. notices of variances and
exemptions from the maximum contaminant lavel for flucride, and notices
of failure to comclvy with variance and exemption schedules for the
maximum contaminant level for fldoride shall consist of the nublic notice
prescribed in 143.5(b), olus a descriontien of anv steps which the svstem
iz taking to come into compliance.

{a} ‘Public notification by the 3tate. The State mav give notice
: to '
the public reauired bv this section on behalf of tha owner or operstor of
tha public water system if the State complies with the reguirements of
this section. However., the owner or cperatoer of the public water svstem
remains legallvy rtesponsible for ensuring that the reguirements of this
section are met.

(52 FR 41548, Qct. 28, 1987)

EBffective Date Note: At 52 FR 41546, Qct. 28, 1987, 141,32 was
added, effective April 28, 1989, The old 141.32 was redesianated as
141, 236.

§141.33 Record maintenance.

Any owner or cperater of a public water svstem subiect to the provisions
of this opart shall retain on its pramises or at a convenient location
near its oremizes tha follcowing records:

{al Records of bactericlogical analvses made nopursuant te this
vart shall be keot for not less than 5 vears. Records of
chemical analvses made pursuant to this pazt shall be kept
for not lass than 10 vears. Actual laboratorvy reports mav be
kept, or data mav be transferred teo tabular summaries,
provided that the following infermation is included:

{1} The dats, nlace., and time of samplina. and the name of the
pearson who coilected the sample:

{2} Idantification of ths sample as to whether it was a routine

distribution svystem sample, check sample, raw O0Of DIocass
water sample or other special purpese sample:
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(3} Date of analvsis;

{(4) Laboratorv and person resvonsible for performinag analvsiss
{5 The analvtical techniocue/method used: and

{6) The results of the analvsis.

{b) Records of action taken by the svstem to correct violations

of primarvy drinking water regulations shall be keot for a
period not less than 3 vears after the last action taken with
respect to the particular vigclation involved,

(ch Copias of any written recorts. summaries or communications
relating to sanitarv suzvevs of the svstem conducted bv the
system itself. bv a orivate consultant. or by any local,
9tate or Federal agency. shall be kept for a period not less
than 10 vears after rcompletion of the sanitary survay
involved.

(d)  Records concernina a variance or sxemotion granted tc the
svystem shall be keot for a period ending not less than &
vears following the axciration of such variance or exemption.

§ 141.34 Public notice repuiresments pertaining to lead.

{a} Applicability of public notice reguiremsnt. {1} Except as
provided in caragraoh (a)i(2} of this section. bv June 19, 1988, the owner
or operator of each community water svstem and each non-transient. non-
communitv water system shall issue notice to persons served bv the system
that may be affected bv lead contamination of their drinkineg water. The
State mavy reguire subseguent notices, The owner or operator shall
provide notice under this section sven if there is no violation of the
national primary drinking water ragulation for lead.

{2} Notice under paraaraoh {a}{l} of this section is not recuired
if the systam damonstrates to the State that the water svsteam, including
the regidesntial and non-residential portions connected to the water
system, are laad free, For the opurposes of this paragraoh. the term
"lsad free" when used with respect to solders and (fliux refers to solders
and £lux ceontaining not more than 0.2 percent lead, and when used with
razpect to pipes and Dipe fittings refers Yo pipes and opipe fittinas
containing not mors than 8.0 percent lead.

{b} Manner of notice. Notice shall be aiven to persons served
by

tha svstem either by (1) threa nawspaper notices (one for each of three
consecutive months and the first no later than June 19, 1388): or (2)
once by mail notice with the water bill or in a separate mailing by June
19, 1988; or (3) once by hand delivery by June 1%, 1588. For non-
transient non-community water svstems, notice mav be civen bv continuous
posting. If posting is used, the notice shall be posted in a consplcuous
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place in tha area served bv the svystem and start ne later than June 19,
1988, and continue for three months.

(c) Ceneral content of notice. (1) Notices issued under this
secticn shall brovide a c¢lear and readilv understandablie expilanatien of
the potential sources of lead in drinking water, ootential adverse health
effects., reasonablvy available mathods of miticating known oz potential
lead content in drinking water, anv stecs the water system is takina to
mitigate lead content in drinkinc watar, and the necessity for seeking
alternative water supolies., if anv. Use of the mandatory landuage in
varaarabh {(d} of this section in the notice will be sufficient to explain
potential adverse health effects. {2} Each notice shall alsoc include
specific advice on how %o determine if materials containing lead have
been used in homas cr the water distribution svstem and how to minimize
exposure to water likely to contain hich levels of lead. Each notice
shall be conspicuous and shall not contain unduly technical lanaquage,
unduly small orint, or similar problems that frustrate the purpose of the
natice. Bach notice shall -ortain-the teleoheone number of the owner,
operator, or designee of the opublic water svstem as a source of
additional information recarding the notica. Where approoriate, the
notice shall be mulitiiingual,.

{Note (COptional Information): Each notice should advise persons
served by the system to use only the cold water faucet for drinking and
for use in cooking or preparinag baby formula. and to run the water until
it gets as cold as it is agoing te cet before each use. If there has
recenlty been major water use in the household, such as showering or
bathing, flushing toilats, or deing laundzy with cold water, flushing the
Dipes should take 5 to 30 seconds: if not. flushing the pipes could take
as long as several minutes. Bach notice should also advise persons served
by the svstem to check to see if lead pivces, solder., or flux have been
used in plumbinag that provides tap water and to ensure that new plumbing
and plumbing repairs use lead-free materials. The onlv way to be sure cof
the ameount cf lead in the household water is toc have the water tested by
a competent laboratory. Testing is esveciallv important to apartment
dwellers becausa flushing mav not be effeactive in high-rise buildings
that have lead-spldered central pipinag. As aporopriate. the notice
should provide information on tasting.)

{a) Mandatory health affects information. When providina the
information in public notices rsguired under paragraoh {c} of
this section on the potential adverse health effects of lead
in drinkinag water, the owner or operator of the water system
shall include the followinag svecific lanaguage in the notice:

"The United States Environmental Protection Agency (EPA) sats
drinking water standards and has determined that lead is a health
concern at certain levels of exposure, There is currentlvy a standard of
0.050 parts per million {oom). ©Based on new health information. EPA is
likely to iower this standard significantly.
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"Dart of tha purpose of this notice is to inform vou of the ootential
adverse health effects of lead. This is beina done even though vour
water mavy not be in wviolation of the curzent standard.

HEDPA and others are concerned abeouf lead in drinking water. Too much
lead in the human body can cause serious damace to the brain., kidnevs.
narvous svstem, and red blood cells. The oreatest risk. even with short-
term axposure, is to vouna children and pregnant women,

YLead levels in vour drinkinag water are likelv to be highest:
-if vour home or water svystem has lead vipes. or
-if vour home has copper vivpes with lead solder. and
-if the home 15 less than five vears old, or
-if vou have scoft or acidic water, or
~-if water sits in the pioes for several hours.”®
(&) Notice bv the Stats. The State mav give notice to the
public reguirsed by this section on behalf of the cwner or
cperator of the water svstem if the 3tate meats the
reguirements of paraaraph {(b) and the notice contains all the
information specified in paraaraphs (el and (d} of this
section. Howaver, the ownmsr or operator of the water system

remains legaily responsible for ansuring that the
reguirements of this section are met.

{£} Bntorcement by the State. All States shall enforce the
regquirements of this saction by June 19, 1988, as reauired by
section 1417(b){2) of the Act, I1f the Administrator

determines that a State is not snforcing these reguizements.
tha Administrator mav withhold wup to five percent of the
3tate proaram grant fund under saction 1443(a) of the Act.

{52 FR 41549, Qct. 28. 1987}

§ 141.35 Reporting and opublic notification for gertain unragulated
contaminants.

(a} The raguirements of this section only apply to the
contaminants listed in § 141.40.

{b) The owner pz cperator of a communitv watar svstem or non-
transient, non-community water system who is reguired to wmoniteor under §
141.40 shall send a copv of the results of such monitoring within 30 davs
of raceipt and any oublic notice under paragraoh {(d} of this section to
the State.

{c) The State, or the communitvy water svstem or non-transient.
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non-community water svstem if the State has not adopted regculations
aguivalent to § 141.40, shall furnish the focllowing information to the
Administzator for each sample analvzed under § 141.40:

(1) Results of all analvtical methods. including negatives:

(2} Name and address of the svstem that supplied the sample;

{3) _Contaminanti(s):

(4) Analvtical method{s} used:

{5} Date of sample; |

(6) Date of analvsis.

{di The owner or operator shall notify persons served by the
systenm

af the availability of the results e¢f samplinag conducted under 141.40 bv
inciuding a notice in the first set ¢f water bills issued bv the svstem
after the receipt of the results or written notice within thrse manths,
The notice shall identify a person and sudply the teleohone nums - to
contact for information on the meonitoring resulits. Por surface water
systams, public notification is reguirad conlv after the first cuazter's
meritoring and must incliude a statement that additional monitering will
be conducted for three more guarters with the results available uocn
raguest.

(82 PR 25714. Julv 8, 1987: &3 FR 25110. Julv 1, 1988) Effective
Date Note: At 52 PR 25714, July 8, 1987 as corrected at 53 FR 25110,
July 1, 1988, 141.35 was added to Subpart D. The document provided
that the information collection reguirements in 141.35 "are affective
Janvary 1. 1988, if the information collection reguest is claared by the
Office of Manacement and Budaost {(OMB) and an OMB clearance number is
assianed nrior to that date. if not, the reguirements will be
aeffective when OMB clears the reguest and a notice is published.®

§ 141.36 Public notification.

The reguirements in this section applv until Aorii 28, 19838, After
Aoril 28, 1989 the recuirements of 141,37 will apolv.

{a}l If a rommunity water svstem or non-transient non-community
water

systems fails to comolv with an applicable maximum contaminant lavel
established in Subpart B or G. fails to complv with an avplicablie testing
procedure established in Suboart C of this part, iz aqranted a wvariance
or an sxsmotion from an aopplicable maximum contaminant level. fails to
comply with the reguirements of anvy schedule prascribed opursuant.to 2
variance or exemotion, or fails to operform anv monitorina pursuant to
section i445(a) of the Act., the supplier of water shail notifv persons
served by +the water systam of the failure or grant v inclusion of a
notice in the first set of water bills of the svstem issued after the
failuras or arant and in anv event by written notice within three months.
Quch notice shall be repeated at least once everv thres months so long as
the svstem's failure continues or the variance cor exemption remains in
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effect. If the svstem issues water bills less frecuently than guarterly,
or does not issue water bills, the notice shall be made by or
supplemented by ancother form of direct mail.

(b} If 3 community water svstem has failed to comply with an
applicable maximum contaminant level. the supplisr of water shall notify
the public of such fallure. in addition to the notification reauired bv
paragraph {(a) of this section, as follows:

(1} Bv publication on not less than three consecutive davs in a
newspavey or newspapers of general circulaticn in the area served by the
systeam, Such notice shall be rcompbleted within fourteen davs after the

supplier of water learns of the failure,

12} By tfurnishing a coovy of the notice +o the radio and
television
stations serving tha area served by the svstem, 3uch notice shall be

fuzrnished within seven davs after the supvlier of water lsarns of the
failure.

{31 Exceot that the reguiremsnts of this varaagraoh (b)) mav be
waivad
by the 3tate if it determines that the vioclation has been correctad
promptly after discoverv. tha cause of the violation has been eliminated,
and thers iE no longer a risk to puobliec health.

{c) If the area served by a community water system is not sarvad
bv

a dallvy newspaper of general circulatisn, notification by newspaper
recuired by paragranh (b} of this section shall instead be given bv
publication on three consecutiva waeks in a wesklv nawspaper of general
circulation serving tha area. If no wesklvy or dailv newspaoer of gensral
circulaticon sexrves the arma, notice shall be givan bv posting the notics
in post offices within ths area served by the svstem.

{d} If a non-community water svstem fails to comply with an
apblicable MCL. established in Subpart B of this vart, fails to compoly
with an aopplicable testina orocedure esstablished in Subpart € of this
part, is granted a variance or an exemotion from an applicable MCL. fails
to comply with the reguirements of anv schedule vrescribed pursuant to a
variance or exemption, or fails ¢to perform anv monhitoring reguirement
purspant to section 1445(a) of the Act. the supplier of water shail agive
notices by continuous posting of such failura or grantina of a variance
or sxemption to the persons served by the svstem as long as the failuzre
or grantina of a variance or exemption continues. The form and manner
for such notices shall be prescribed bv the State and shall ensure that
the public using the svstem is adsguately informed of the failure oz
granting of the variance or exsmption.

(=)} Notices givean oursuant to this section shall be written in a
manner reasonably desionad to infora fullv the users of the svstem. The
notice shall be conspicuous and shall not use undulv technical lancuace.
unduly small print or other methods which would frustrate the purpose of
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the notice. The notice shall disclose all material facte recardine the
subject including the nature of the oroblem and. when aopprcoriate, a
clear statement that a oprimarv drinking water reagulstion has been
violated and anv preventive measures that shculd be taken by the oublie.
Wnere approbriate, or where desiagnated bv the State, bilinaual rnotice
shall be g¢ivan. Notices mav incliude a Bbalanced exolanation of the
significance or seriousness to the public health of the snbjiect of the
notice, a fair explanation of steps taken bv the svstem to correct anv
problem and the results of anv additional sampling.

(£ Notice Lo the opublic recuired by this saction may be given

by
the 8State on behalf of the supplier 0f water,

{a) In anv instance in which notification bv mail is reguired bv
paragraph (a} of this section but notification Dy newscaber oz to radio
or television stations is not reguired by waradgrasch (b} of this section,
the State mav crder the suprcliesr of water to provide notification bv
newspaper and to radio and television stations when circumstances make
more immediate or broader notice aopzooriate to ovrotect the oublic
hezith.

{40 PR 59570, Dec. 24, 1975, as amended at 45 FR 57345, Apa. 27, 1380:
51 PR 11411, Apr. 2, 1986: 52 PR 25714, Julv 8. 1987. Redesignatsd and
amended at 52 FR 41545, Oct. 28, 1987}

Effective Date Note 1: At 52 PR 25714, Julvy 8, 1987, § 141.37 was
amended bv revising the first phrase of paraaraph {a}. effective Jznuarvy
g9, 1949, The text remaining in effect until Januarvy 9. 1989 apoears
below, ,

§ 141,32 Public notification.

{a) If a community water svstem failis to complv with an
applicable
maximum contaminant level established in Subparts B or G, * * %

X X X X%

Bffective Date Note 2: At 52 PR 41545, Oct, 28, 1%387. 141.32 was
redesigqnated as § 141.236 and introductory text was added, effective to
Aoril 28. 1989. .

Subpart E -- Soecial Regulations. Including Monitorina Regulation= and
Prohibition on Lead Usa

$ 141.40 Special monitorina for organic chemicals.
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(a}

All communitvy and non-transient, non-community water svstems
shall moniteor for the contaminants listed in paracgraoch (e} in
this section bv date specified in Table 1:

Table 1., -- Monitoring Schedule by System Size

] T 1
I Number of Persons Served ;Honitorinu to bedgin no later !
i than: 1
- i
. Over 10,000 1 1-1-88 _i
r 3,300 to 10,000 ! i-1-8% _i

. | —_—
Less than 2.000 i 1-1-381 1
! 1

{b}

fe}
antry to

Surface water systems shall sample at points in the
distribution svstem representative of each water source or at
entry ovoints te the distribution system after any apolication
of treatment. The =minimum number of samples iz one vear of
guarterly samoles per watsr source,

Ground water svstems shall sample at points of
the distribution svstem represantative of sach well after anv

application of treatment. The minimum number of samoles is one sample
oer entry point to the distribution system.

(a3)

(e)

(L
{(2)
{3
(4)
{5
(8)
{7}
(8)
{9}
(10}
{11)
(12}
{13)
{14}
{15)
(18)
(17}

The 8tate mav reauire confirmation samples for positive or
negative resuitx.

Community water svstems and non-transiant., non-community
watar svystems shall monitor for the feollowing contaminants
excebt ag ovrovided in paragranh (f) of this section:

Chlorofora
Bromodichisromethans
Chierodibzromomethane
Bromcform
trans-1,2-Dichlorosthviene
Chlorchbenzene
m-Dichlorocbenzene
Dichloromethane
cis~1,2-Dichloroethviens
o-Dichicrobenzene
Dibromomethane
1.1-Dichloropropane
Tatrachlioroethviene
Toluens

p-Xviane

o-Xvlene

m~-Xylene
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{18}
(133
{20)
(211
{22)
(233
(24}
{251
{26)
{27}
{28)
(293
(30)
(31)
132)
{33
(34)
(35)
(386}

(£)

(a}

1,1-Dichloroethane
}1.2=-Pichlozropronane
1,1.2.2-Tetrachloroathans
Ethvlbenzene |,
l,3-Dichioropropane
“8tvrene

Chiozomathane
Brocmomethane
1,2,3-Trichloropronane
1,1,1,2-Tetrachleoroethane
Chloroethane
1.1.2-Trichlorcethane
2,2-Dichlecropropana
o-Chlozrectoluene
p-Chiorokoliuene
Bromobenzene
1,3-Dichleozrcoropene
Bthvlene dibromide (EDB}
1,2-Dibromo=-3-chloropzopane (DBCP)

Comnunity water svstems and non-transient non-community
water systems must monitor for EDB and DBCP only if the State
detarmines they are vulnerable to contamination bv either or
both of these substances. For the purocse of this paragraoh.
a vulnerable svstem is defined as a svstem which 1is
ootentially contaminated by EDB and DBCP. including surface
water svystems where these two compounds are aoplied.
manufacrured, stored, disvosed of, or shiooed upstream, and
for around-water svstems in areas whaere the compoounds are
applied. manufactured. stored. disvosad of, or shioped in the
qround-water recharage basin. or for around-water svstems that
ares in oroximity to underarcund storage tanks that contain
leaded gasoline.

Analvsis under this section shall be conducted usinag the
racommendad EPA mathods as follows, or their eguivalent as
determined by EPA: 502,1. "YVpolatile Halogenated COCraeanic
Compounds in Water by Purge and Trao Gas Chromatograzhv.®
503.1, "Volatile Aromatic and Unsaturated Craanic Compounds
in Water by Purge and Trap Gas Chromatoagraohv." 524.1,
t1Ypglatila Organic Compounds in Water bv Purve and Trao Gas
Chromatography/Mass Spectromatry,® 524.2. "Veoiatile Craganic
Compounds in Water bv Purae and Trao <Capillary Column Gas
Chromatcgraohv/Mass 3pectrometry, or 502.2, "Voiatile Oraanic
Compounds in Water by Purage and Trap Gas Chromatocaraohyv with
Photoionization and BRlectrolvtic Conductivity Detectors in
Serieg." These methods are contained in "Methoeds £for the
Determination of Organic Compounds in Finished Drinking Water
and Raw Source water,® geptembar 1986, available from
Environmental Monitoring and Suoccrt Laberatorv (EMSL), EPA.
Cincinnati, Ohio 457638, Analvsis of 1.2-dibzomo-3-
chloropropane (DBCP}! and 1,2-dibromoethane (EDB) shall be
conducted by Method 504, ‘'Measurement of 1.2.-Dibromoethane
(EDB) and 1.2-Dibromo-3-chloroprocane (DBCP) in Drinking
Water by Microsxtraction and Gas Chromatograohy." September
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(i}

(1)

(2)
(3)
{4
{8
(63
{7
(8)
{9}
{1¢}
{11)
(i)
13
{14
{15}

{x)

{1

13986, available from EMSL, Cincinnati, Ohio 45268 or the
State.

Analvsis under this section shall onlvy be conducted by
laboratories approved under § 141,240(g)011). 1in addition to
the regunirements of § 141.24{aq}( 11}, each laboratory
analvzing for EDB and DBCP must achieve a methed detection
iimit for EDE and DBCP of 0.00002 ma/l, according to the
procedures in Appendix B of Part 1236.

Public water svstems may use monitoring dataz collected anv
time after January 1. 1983 to meet the reguirements for
unregulated monitering, provided that the monitoring procranm
was consistent with the reauirements of this section. In
addition. the results of EPA's Ground Water Supnplv Survev mav
be used in a similar manner for svstems supolied by a single
well.

Monitoring for the following compounds is reguired at the
discretion of the State:

1.2.,4-Primethvibenzene
1,2, 4-Trichlorobanzane
1,2,3~Trichlorobenzane
n-Propvlbenzene
n-Butylbenzene
Naphthalene
Hexachlorobutadisne
1,3.5-Trimethvibenzens
p-isoproovitoluens
Isopreopylbenzens
Tert-butylbenzene
Sac-butvlbenzene
Pluprotrichlozomethans
Dichlorcdifluoromethane
Bromochloromethans

Instead of operformina the monitorine zeouired by this
section, a community water svstem or nop-transient non-
community water svstag serving fewsr than 150 service
connections mavy send a letter to the State stating that the
system ix available for samplinag. This lettar must bLe sent
to the 8tate no later than Januarv 1. 1991. The svstem shall
net send such =ampies to the State, unless reouasted to do so
by the State.

All communityvy and nen-transient. non-community water svstems
shall repeat the monitorinag reguized in § 141.40 no less
freguantly than svery five vears from the dates specified in
141.401a).
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(m} States or vublic water svstems may composite up to five
samples when monhitoring for substances in § 141.40 (e} and
{3) of this section.

{52 FR 25715, Julv B, 1987: 53 FR 25111, Julv 1. 1988

Effective Date Note: A% 52 FR 25715, Julvy 8. 1987. as corrected af
%3 FR 25110, July 1. 198S8. 141.40 was revised. The document orovided
that the information collaction raguirements in 141,40 "are effective
January 1, 1988, if the informaticn collection reguest is clearzd bv the
Gffice of Management and Budget {(OMB) and an OMB clearance number is
assigned orior to that date. If not, the recuirements will be effective
whan OMB cleazrs the reguest and a notice is opublished.® The text in
affect until OMBR clearance is obtained is shown below.

141.49 Special monitoring for orcanic chemicals.

(a} The Administrator mav desianate. bv ovublication in tha
Federal Reqgister, public water svstems which are reguired to
take water samples. provide information. and in aooropriate
cases analvze water samples for the purzceose of oroviding
information on contamination of drinking water sources and
of treated water by orcanic chemicals. 1

{b} The Administrator shall provide to each opublic svystem
designated opursuant to paravraoh (a) of this section a
written schedule for the sampling of source water or treated
water by the svystem, with written instructions for the
sampling methods and for handling of samples. The schedule
may desicgnate the locations or tvoes of leocations to be
samplad.

(c) In cases where the public water svstem has a laboratozrv
canabla of analvzinag samples for constituents specified bv
the Administrator, the Administrator mavy reguire analvses to
be made by the public water svstem for submission to EPA, If
the Administrator recuires the analvses to be made by the
public water svstem, ha shall provide the svstem with written
ingtructions as to the analvtical procedures to be followed,.
0r with references t£te technical documents dascribinag the
analytical procedures.

(&) Public water systems dmasignated by the Aministrator
pursuant toc oparaqgrach (a) of this section shall provide to
the Administrator, uoon request, information teo be used in
the evaluation of analvtical results, including records of
previous monitoring and analvses, information on vessible
sources of contamination and treatment techniques used by the
systam,

(40 FR 59588, Dec. 24, 1975}
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1.A list of designated opublic water svystams was published &+ 41 PR
5281, Januarv 5. 1976.

§ 141.41 Special monitorinaga for sodium.

{a) Suppliers of water for community public water svstems shall
collect and analvze one sample per plant at the entry point
of the distribution svstem for the determination of sodium
concentration lavels: samoples must be collected and analyzed
annuallv for svstems utilizing surface water sources in whole
or in part, and at least every three vears for svystems
utilizing solelv ground water sources. The minimum number of
sambles reguired to be taken by the system shall be based on
the number of treatment plants used by the svstem, except
that multiole wells drawing raw water from a sinale acuifer
miav. with the 8State apporoval. be considered one treatment
plant for detarmining the minimum number of =amples. The
supvlier of water mavy be reguired by the State to collect and
analvyze water samples for sodium more frasguently in locations
where the sodium content is variable.

(b The supnolier of water shail report to EPA and/or the State
the results of the analvses for sodium within the first 10
davs of the month fellowing the meonth in which the samols
rzesults were received or within the ftirst 10 days followina
the end of the reguired monitoring period a®x stipulated by
the State, whichever of these is first. If more than annual
sampling is reguired the supolier shall report the averaas
sodium cencentration within 10 davs of the month following
the month in which the analvtical results o0f the last sample
usad for the annual average was recaived. The =zuvplier of
water shall not be recuired to report the zasults to EPA
where the State has adooted thiz reoulation and results are
regported to the State, The supplier shall report the results
to EPA where the State has not adopted this reaulation.

{ec) The supplier of water shall notifv arorooriate 1iocal and
State public health officials of the sodium lmvels by writien
notice by direct mail within thres months. A copvy of =ach
notice required o be provided by this paragraoh shall be
sent to EPA and/or the State within 10 davys of its issuance,
The suppliezr of water is not reguired to notify aoorooriate
loecal and State public health officials of the scdium lavels
where the State provides such notices in lieu of the
suoplier.

{d} Analvses for sodium shaill be nperformed bv the flame
photometzic method in accordance with the procsdures
describad in "8tandard Methods for the Examination of Water
and Wastewatsr," l4th Edition. oo. 250-253: or by Mathod
273.1, Atomic Absorption -- Direct Aspiration or Method
273.2, Atomic Absorption -- Graphite Furnace, in "Mathods for
Chemital Analvsis of Water and Waste," EMSL, Cincinnati, EPA,
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1979; er bv Method Dl478-64(a) in Annual Beook of ASTM
Standsrds, Part 31, Water,

{45 PR 57345, Aua, 27, 1380}

§ 141.42

fa)

(2)

(b)

Special monitorinag for corresivity characteristics.

duppniiers of water for community public water systems shall
collect samples from a representative entrvy point to the
water distribution svstem far thne purpose o©f analvsis te
determine the corrosivity characteristics of the water.

The supplier shall coeollect two samples per olant for
analvsis for each olant using surface water sources wholly or
in part or more if reguired bv the State; one during mid-
winter and one during mid-summer. The suppolier of the watex
shall collect one sample per plant for analvsis for each
plant using ground watezr sources or more 1f reguired by the
dtate. The minimum number of samples recuired to be taken bv
the system shall be based on the number of treatment olants
used by the syvstem, except that multiple wells drawinge raw
water from a single aguiter mav. with the State aporoval, ba
considerad one treatment plant for datermining the minimum
number of samples.

Determination of the corrosivity characteristics of the
watar shall includs measurement of bpH, calcium hardness,

alkalinitv, temperature, total dissolved solids (total
filteraple residue), and calculation of the Langeliez [ndex
in accerdance with varaaraph (ci? of this section. The

determination of corrgsivitvy characteristics shall only
include one zound of sampiing (twe samples per vpilant for
gurface water and one sample per plant for around water
sourcas}. However, dtates mav creguire more freguent
monitoring as aporcopriate. In addition. 8tates have the
dizcration to rsguire monitoring for additicnal carameters
which =mavy indicate corrosivity characteristics. such as
sulfates and chlorides,. In certain cases. the Agagressive
index, as dascribed in paragraoh {c!. can be used instead of
the Lanagelier Index: the supplier shall reguoest in writinag
to the State and the 3tate will make this determination.

The =upplier of water shall report to EPA and/or the State
the resulrs of the analvses for the corrosivity
characteristicas within the £first 10 davs of the month
following the month in which the sample results were
received. 1f more frecguent sampling is reguired by the
gtate, the suoolier can accumulate the data and shall reoport
sach value within 10 davs of the month followina the month in
which the analvtical results of the last sample was received.
The supplier of water shall not be reguired ¢to report the
results to FPA where the State has adopted this reaqulation
and results are reoorted to the State.
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{1}

{2}

{3}

{4)

i3

{8)

(N

(8)

{93

{d)

Analvses conducted to determine the corrosivity of the water
shall be made in accordance to the following methods:

Langelier Index -- "Standard Methods for the Examination of
Water and Wastewater." 14th Edition. Method 203. po. §£1-63,

Agaressive Index —-- M"AWWA Standard for Asbestos-Cement Pipe,
4 in. through 24 in. fpr Water and Other Liguids.'" AWWA
C400~-77. Revision of <C400-75, AWWA. Denver, Colorado.

Total Filtrable Residue -~ P"3tandard Methods £or the
Examination of Water and Wastewater." l4th Edition. Method
208B, obp, 92~92: opor "Methods for Chemical Analvysis of Watar
andl Wastes," Method 160.1.

Tamparature -- "Standard Methods for the BExamination of
Water and Wastewater.," 1l4th Edition, Method 212, po. 125-126.

Calcium -~ EDTA titrimetric method "Standard Methods for the
Examination of watar and Wastewater." l4th EBEdition. Mathod
306C, ppD. 189-191: or "Annual Book of ASTM Standards.”™
Mathod D-1126-67B:; ''Methods for Chemiral Analvsis of Water
and Wastss," Mathod 215.2.

Alkalinity ~- Mathyl Orange end point opoH 4.5, "Standard
Methods for the Examination of Water and Wastewater.” l4th
Edition., Method 402, oo, 278-281: or "Annual Book of ASTM
Standards." Method Di0s7-70B: or "Mathods for Chemical
Analvsie of Watar and Wastes." Method 310.1.

pH -- "Standard Methods £for the Examination of Water and

Wastewatar.® l4th Bdition., Method 424, opp. 460-485; or
Mmthods for Chemical Analvysis of Water and Wastes," Method
150.1: or "Annual Book of ASTM Standards." Method D-1293-78A
or B.

Chioride —- Potentiometric Msthod. "3tandard Methods for the
Examination of Water and Wastewater." l4th Edition, bo. 305,

ulfate -- Turbidimetric Method, "Methods for Chemical
Analvsis of Water ané Wastes.™ popo. 277-278., EPA., Office of
Techneoloay Transfer, Washinaton., BC, 20460. 1974, or
tetandard Methods £for the Examination of Water and

Wastewatez," l4th Edition. vp. 456-498,

Community watsar supply svstems shall identify whether the
following construction materials are Dresent in their
distribution gvztem and report to the State:

Lead from piving, solder. caviking., interior lining o £

digtribution mains. allovs and home olumbing.

plumbing.

Copper from viping and allovs. service lines., and h o m e
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of other

Galvgnized niving, service lines. and home plumbing.

Ferrous pipinag materials-such as cast iron and steel,
Asbestos cement oipe.

In addition. States mav rgauire identification and reporting

materials of constructien present in distribution svstems

that mav contributese -ortaminants to the drinking water, such as:

Vinvl lined asbestos cement pipe,

Coal tar lined vines and tanks.

(45 FR 57345, Aua. 27, 1980: 47 FR 10399, Mazr. 12, 1982)

§ 141.43 Prohibition on use of lead pipes, solder, and flux,

‘ (a) In general -- {1) Prohibition. Anv vive., solder. or flux.
which is used after June 19, 1986, irn the installation or
repair of:

{i} Any public water svstem, or
(ii} Anv plumbing in a residential or nonresidential facility
providing water for human consumction which is connected to a
public water svstem shall be lead frea as defined by
paragraph (d) of this section.
This paraaracvh (a)( 1) shall not aoply tc 1lsaded -Joints necessary fozr .

the repair of cast iron pipes.

{2}

{1

Rach publiic watar svstem shall identifvy and provide notice
te opersons that may be affected bv lead contamination ot
their drinking water whezre such centamination results from
aither or both of the followinag:

Phe lmsad content in the construction materials of the public
water distzibution system.

(11} Corrosivity of the water supoly sufficient to cause leaching
of lead. Notice s=hall be provided notwithstanding the absence of a
violation of any national drinkinog water standard. The manner and form

of notice are specified in 141.34 of this part.

(b)

3tate enforcement -- (1)} Enforcement of orohibition. The
requirements of paraaravh (ai(l}) of this section shall be
anforced in all States effective June 19, 1%88. States
zhall enforce such reaguirements throuagh State or local
plumbing codes. or such other means of enforcement as the
State mavy determine to be apbrooriate,
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{2}

{c}

)

{1

{21

Enforcement of oublic notice regunirements. The requiremsnts
cf oparacraph (ali2) of this sectien, shall applvy in a1l
States mffective June 19, 1988,

Penalties. I1f the Administrator determines that a State is
not enforcina the reguirements of paragraoh f(a} of this
saction. as reaguired pursuant to paragraph (b) of this
section, the Administrator mav withhold up to 5 opercent of
Federal funds available to that State tor State Dprogranm
grants under section 1443(a} of the Act.

Definition of lead free. For purposes of this section. the
term "lead free®

When used with resvect to solders and flux refers te sclders
and f£lux containing not more than 0.2 opercent lead, and

When used with respect to pipes and pipe fittinos refers to
nipes and pipe fittings containing not mors than 8.0 percent
lead.

{52 PR 20674, Juna 2, 1987)

141.50

Subpart P -- Maximum Contaminant Level Goals

Maximum contaminant level goals for organic contaminants

(a}

{b)

MCL.GOs are rars for the followinag contaminants:
(1) Benzene
(2} Vinvl chloride
(3) Carbon tetrachloride
(4) 1,2~dichlorosthane
{5) Trichloroethvisne

MCLGs for the fpllowina contaminantzs are as indicated:

i 1

CONTAMINANT ! MCLG in ma/l !

— 1

1.1-Dichlozroethvlens . ¢.007 . i
1,1.1-Trichloroethana .20

sl
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= = T
para-Dichlorobenzense } 0.075

50 PR 46301L, Nov. 13, 1985, as amended at 52 FE 20674, June 2, 1987: 52
FR 25716, July 8, 1987)

Effective Date Note: At 52 FR 25716. Julvy 8. 1987, 141.50 was amended
by revising paragrach (b), effective Januarvy 9., 1989.

§ 141.51 Maximum contaminant level agcals for inorganic contaminants.

(a) ({RESERVED)
(b MCLGs for the following contaminants are as indicated:

{1} Fluoride: 4.0 ma/l
(2} {RESERVED)

B 53

(50 FR 47155, Nov. 14, 1985, as amendm=d at 52 PR 20674, June 2, 1987}

Subpart G ---National Revised Primary Drinking Water
Regulations: Maximum Contaminant Levels '

§141.52 7 Maximun contaminant level aoals for microbicloagical
contaminants.
MCLGs for the fsllowing contaminants are as indicated:

Contaminant 1 MCLG
(L) Giafdia lamblia : Zero
(2} Vizq;gs ,: zaro
(3} Legionella : Zero

§ 141.60 Etfective dates,

{a)  The effective date for 141.61 is Janwarv 9, 1989.
{b) The effective date for 141.62(b)(1) is QOctober 2. 1987.

$2




{52 FR 25716, Julvy 8, 1987; 53 FR 25111, July 1, 198y Effactive
Data

Note: At 52 PR 25716, Julvy 8, 1987, as corrected at 53 FR 25111, Julv 1.
1988, § 141.60 was revised, effective Januarvy 9. 198%. For the
convenience of the user, the superseded text is set forth as follows.
141.60 Effective dates.

(a} {Researved)
(b} Effective dates for 141.62
{1} {Resezrved)

{21 The effective date for 141.62(b)i(1) is Uctober 2., 1987.

{51 FR 11411, Apr. 2, 1986)

§ 141.8) Maximum contaminant levels for orcanic contaminanta.
(al The following maximum contaminant lavels for organie
contaminants aooly to commuenity water svystems and non-
transisnt non-community water svstems.

Cag No. CONTAMINANT é HCL__ER““EE{}HHE

! Ti~-43=-2 t Benzens i 0.32?______ !
I 75-01-4 EVinvl chloride 1 ___2:923__“-._fjj1
56-23-5 {Carbon tetracfleriﬁe _ L 6.005 _= }

107-06-2 1.2-Dichloroethane Lo 0.005 _ '“"‘i

79-01-6 _ ! Trichloroethviene ! Q;EEE‘,“,_=,“m_i

T5-~35~4 1,1,-Dichlcrosthylena | 0.007 :___1

71-55-6 i.1.,1-Trichloroethane 0.20 !

106-46-17 | para-Dichlorobenzene { 0.075 i

(b} The Administrator, ourswnant to s=action 1412 of tha Act,
hareby idepntifies the folleowina as the besgt technoloav,
trxsatment techniques, or other means available for
achiaving compliance with the maximum contaminant levels for
synthetic organic chemicals { 141.6lial)l: central treatment
usinag packed tower asration; central treatment using granulaz
activated carbon for all thesa chemicals excect vinvl
chloride.

{52 PR 23716. Julvy 8., 19%87: 53 FR 25111. Julv 1. 1988)
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Effective Date Note: At 52 PR'25716. Julvy 8, 1987, a5 corrected at 53 ¥R
25111, l141.61 was added, effective Januazy 9, 1989.

§ 141.62 Maximum contaminant levels for inorganic contaminants.
{ai (Reserved?

(b} The following maximum centaminant levels " for inorganic
contaminants aoplv to community water systems,

{1) PFluoride 4.0 ma/l

({2} (RESERVED}

(51 PR 11411, Apr. 2. 1986}
Subpart H -- FILTRATION AND DISINFECTION
141.70 dGeneral ragquirements.
141,71 Criteria for avoiding filtration.
141.72 Disinfection.
141,73 Filtration.
141,74 Analvtical and monitoring reguirements.
141.75 Reportine and recordkeepina reouirements.
§141.70 Gepera}l requirements.

(a} The recuirements of this Subpart H constitute national primary
dzrinking watear regulations. Thase requlations establish criteria
undar which filtration is reguired as &
treatment technicue for public w;ter systems suooliéd bv a
surface water - sonrce rand oublic water -svstems
supnlied by a ground water source under the

direct infiuence of surface water. In addition., these
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regulations establish treatment technigue

raguiraments in lieu of maximum contaminant levels for
the following contaminants: Giardia tamblia,
viruses, heterotroohic plate count bacteria. Legionelia,
and turbidity. Each gublic water system with a surface wa t e ¢

source or a ground water souzrce under the direct 1influence

of “suzface
water must provide treatment of that source water that comolies with
these treatment technigue reguirements. The treatment technigue
reguirements consist of installing and ovroperly cperating water treatment
processes which reliably achieve:
(1} at least 95.9 pezcent (3-log} removal and/or inactivation e}

Giardia lamblia cvsts between 3 point where the raw water is not subiject

to recontamination by surface water runoff and a point downstream hefore

or at the first customer; and

{2} at least 99.99 percent (4-log) removal and/or inactivation
of virusex between a ooint where the raw water is not subiect to
recontamination by surface water runoff and 3 opoint downstream befcre or

at the first customer.

{b} A public water svstem usine a surface water spurce or a
qround water source under the direct influence of surface water is
considerad to be in compliance with the recuirsments of paraagraph (a) o £
this section if:

(1} it meets the reuuireients for avoiding filtration

in $141.7)1 and the disinfection reguirements in 8141.72(al: or
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{2} it meats the filtration reguirements in §141.73 a n g t he

disinfection racuirements in $141.72{b}.

(¢) Each cublic water svstem using a surface water source or a
ground water source under the direct influence of surface water must be
operated by gualified personnel who meet +the reguirements scecified bv

the gtate.

§141.71 Criteria for avcidinag filtration.

A iDublic water svstem that uses a suzface water souzce must meet all of
the conditions of paragraohs (al and (&) of this section, and is subiect
to paragraoch (c) of this section. beginnina December 30, 1931. unliess the
State has determined, in writing pursuant to section L412(b}[(7H{CI{iii},
that filtration is regquired. A public water svystem that uses a ground
water source undezr the dirsct influence of surface water must meet all of
the conditions of paracraphs (a} and (b) of this section and is subiect
to paragraph {cﬁ of this sectidn. beginning 18 months after the State
determines that it is under the dizect influence of surface water, or
December 30, 1991, whichever is later. unless the State has determined,
in writing pursuant to section 1412(b){73{Cif{iii). that £iltration is
reqguired. If the 8tats determines in writing pursuant to section
1412{(b}(73(C){iii} before December 30, 1991 that filtration is reduirgd.
the svstem must have instailed filtration and meet the criteria for
filterad systems specified in §8141.72(b) and 141.73 by June 29. 1993,

Within 18 months of the failure of a system using surface water or a
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qground water souzce under the direct influence of surface water to meet
anv one of the requirements of paragraphs (3) and (b} of this section eor
after June 29, 1993, whichever is later, the system must have installed
filtration and mest the criteria for tiltered svstems specified in

§§141.72(b) and 141.73.

{a) Source water oaquality conditions, {11 The fecal cecliform
concentratien must be egual te or less than 20/100 1., or the total
coliform concentration must be egual to or less than 100/100 ml (measured
as svet.fied in §141.74(a)(l) and (2) and (b)i(l)}., in zrepresentative
samples of the source water immediatelv prior to the first or onlvy coint
of - disinfectant application in at least S0 percent of the measurements
made for the six pravious months that the system served water toc the
public on an ongoing basis. If a svstem measures both fecal and total
coliforms. the fecal coliform critarion, but not tha total coliform

criterion. in this paragraph must be met.

i{2) The turbidity level cannot axceed 5 NTU (measured as specifiad
in §141.74(a)(4) and (b}(2}} in reoresentative samples of the source
water immediately orior to the first or only ooint of disinfectant
application unless: (i) the State determines that anv such event was
caused by cizcumstances that were unusueal and unpredictable: and (ii) as
a result of any such event, there have not been more than two events in
the past 12 months the svstem served water to the oublic, or more than
five aveants in the past 120 months the system served water to the public.

in which the turbidity level exceeded 5 NTU. An ‘“evant” is a series of
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consecutive davs during which at_least one turbiditv measurement esach dav

exceeds 5 NTU.

{b) Site-specific conditions., {11{i}! The public water svstem must

mest the reguirements of §141.72(3){1) at least
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11 of the 12 previcus months that the svstem served water to the public, on
an ongoing basis, unless the systam fails te meet the reguirements during 2
of the 12 previous months that the svstem served water to the oublic. and
the State destermines that at least one of thase failures was caused by
circumstances that were unusual and unpredictable.

{iiy The public water system must meet the regulirements of
§141.72(at(2) at all times the svstem serves water to the bublic.

{iii) The opublic watar svystem must meet the reguirements of
£§141.72{3)(3) at all times the system serves water to the opublic uniess the
State detsrmines that any such failure was caused by clzcumstances that
were unusunal and unpredictable. -

{iv) The public water svstem must meat the reguiremsnts o%
$141.72{a)(4) on an onagoinag basis unless the State determines that £failure
to meat these reguiremesnts was not caused by a deficiencv in treatment of
the source watar,

{2} The public water svstem must maintain a watershed contrel
program which minimizes tha potential for contamination by Giardia lamblia
cysts and virusas in the source water. The State must determine whethar the
watershed control proaram is adsguate to meet this goal. The adeguacv of a
program to limit ootential contamination by Giardia lamblia cvysts and
viruses must be based on: the comprehensiveness of the watershed zeview:

the pffectivenasy of tha system'®s oprogram to monitor and control

detrimental activities occurring in the watarshed:
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and the extent tor which the water svstem has maximized 1land ownershio
and/or controlled 1land use within the watershed, At & minimum. the
watershed control program must: |

(i) characterize the watershed hvdroleav and land ownership: {ii)

identify watershed characteristics and activities
which mayv have an adverse effect on source water guality; and

{iii) monitor the occurrence of activities which may have an
adverse effect on source water gualitv.
The oublic water svstem must demonstrate throuch ownershiv and/or written
adreements with landowneré ‘within‘the watershed that it can control all
human activities which mavy have an adverse impact oﬁ Ehé microbiolegical
gualitv of the source water. The public water system must submit an
annual raport to the State that identifies any special concerns abcut the
watershed and how thev are being handled; describes activities in the
watershed that affect water gualitv: and oroijects what adverse activities
are expected +to cccur in the future and describes how the oublic water
svstam expects to address them. FPor svstems using a ground water source
under the direct influence of surface water, an aoproved wellhead
protection program developed under section 1428 of the S8afe Drinking
Water Act mav be used, if the 3Jtate deems it avppropriate, to meet these
requirements.

€3) The public water svstem must be subiect to an annwal on-site
inspection to assess the watarshed control program and disinfection

treatmaent process, Either the State or a
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party approved bv the State must conduct the on-site inspection. The
inspection must be conducted by competent individuals such as sanitary
and civil engineers, sanitarians, or technicianz who have experience and
knowledae about the operatiocn and maintenance of a public water svstenm,
and who have a sound understanding of opublic health oprincioples and
waterborne dissases. A report of the on-site inscection summarizing all
findings must be ©Dreparegd every vear. The on-site inspection must
indicate to the 3State's satisfaction that the watershed control crooram
and disinfection treatment DIroLcess are adeguately desianed and

maintained, The on-site inspaction must include:

{1} 8 raview of the pffectiveness of the watershed control
orodram:
{ii) a review pf the phvsical condition of the source intake and

how well it is protected:
{1ii} a review of the svsterm's sguioment maintenance brocram to
ensure there is low probability for failure of the disinfection process:

{(iv} an inspection of the disinfection ecuipment for ohvsical
deterioration:

(v) a review of operating procedures;

{vi} a reviaw of data records to ensure that all reguirsd fests are
being conducted and recorded and disinfection is effectivelv practiced;
and

{vii} identification of anv imorovements which aze needed in the

sguipment, System maintenance and cperation, or data collection.
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(4) The rublic water svystem must not have been identified as a
source of a waterhorne disease outbreak. or if it has been so identified,.
the system must have been modified sufficiently to prevent another such
occcurrence, as determined bv the 3State.

{(5) The” nu?lic water system must comoly with the maximum
contaminant level {MCL} for total coliforms in §141.63 at least 11 months
of the 12 previous months that the svstem served water to the public. on
an ondoing pasis. unless the State determines that failure to meet this
reguirement was not caused by 3z deficisncy in treatment of the souzce
water,

(6} The public water gvstem must comuly with the reguirements for
tzihalomethanes in 3§5141.12 and 141.30.

' {e) Treatment technicue violations. (1) A svstem that (i)4 fails
to meet anv one of the criteria in paragraohs {a}) and (b} of this section
and/cr which the State has determined that filtration is reguired. in
writing pursuant to section 1412(BY{7}¥(C}(iii}, and (1i) fails to install
£iltration by the date specified in the introductory paraarach of this
section is in violation of a treatment techniaue reguirement.

(2) A svstem that has not installed filtration 1is in violation of
a treatment technigue regquirement ii:

(i} The fuzbidity layel {measured as specified in 5141.74(2)(4) and
{b){2)} in a rapresantative sample of the scurce water immediatelv pricr
to the first or only ooint of disinfection aoplication exceeds 5 NTU: or

fii] The system is identified as a source of a waterborne disease
outbreak.

§141.72 Disinfection.

A public water svstem that uses a surface water source and does not

provide filtration treatment must orovide the disinfection treatment
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specified in paragraoh (a) of this section becginning December 38, 1991,
anless the State determines that filtration is zreguired in writina
pursuant to saction 1412 (b¥{73{C){iii). A public water svstam that uses
3 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 beainning December 30, 19%1 or
18 months after the State determines that the qround water scurce is
under the influence of surface water, whichever 1is later. unless the
State has determined that filtration is reguired in writina woursuant to
section 1412(b!{7}(c}fiii).( if thé étate has determined that filtration
is reguired, the system nmust comply with anv inteiia disinfection
reguirements the State deams necessary before filtration is installed. A
system that uses a surface water source that provides filtration
treatment must provide the disinfection treatment soecified in paradranh
{b) of this section beginning June 29, 1593, or beginning when filtratiaon
is installed, whichever is later. A system that uses a ground watex
source under the dirsct influence of surface water and oprovides
filtration treatment must provide disinfection treatment as =pecified in
paragraph {b) of this section by June 29, 1993, or beginning whan
filtration 1is installed, whichever is latar. Failure to meet anv
requirement of thi=z section after the aoolicable date specified in this

introductory varaaqrach is a treatment technigue viplation.

(a) Disinfection reguizrements for public water systems that do not

provide filtration, Each _public water system that does not orovide

filtration treatment must provide disinfection treatment as follow
(1) The disinfection treatment must be sufficisnt to ensure at
least 99.9 percent {3-loag} inactivation of Giardia lamblia cvysts and
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99,99 percent {4-loa} inactivation of viruses, evervy dav the svstem
serves water to the oublic, except anv one davy each month. Ezch dav a
svstem serves water to the public. the public water svstem must calculate
the CT wvaluels} £from the svystem's treatment parameters., using the
orocedure specified in §141.74(b}(3}. and determine whether this value(s!
is sufficient to achieve the specified 1inactivation rates for Giardia
lamblia ovsts and viruses., If a svystem uses a disinfectant other than
chlerine., the system may demonstrate to the State. through the use of a
State-aoproved protocol for on-site disinfection challenge studies or
other information satisfactory to the State, that CTaa.= values other
than those specified in Tables 2.1 and 3.1 in S141.74(b1(3) or other
operational parameters are adegu_te to dJdemonstrata that the svstem is

achieving minimum inactivation rates reguized by paragrach (a)(l) of this

section.

{2} The disinfection svstem must have either (i) redundant
components, including an auxiliarvy power supplv with automatic start-up
and alarm to ensure that disinfectant application is maintained
continuously while water is beine delivared to the distribution svstem,
or (ii) automatic shut-off of deliverv of water to the distribution
system whenever there {s less than 0.2 ma/l of residual disinfactant
concentration in the water. If the 3tate determines that automatic shut-
off would cause unreasonable risk to health or interfere with fire
protection, the system must comply with oparagraph (aif{2)f{i} of this
section.

{3} The residual disinfectant concentration in the water entering
the distribution svystem, measured as soecified in $141.74(a)(5) and
(b)(5}, cannot be less than 0.2 ma/l for mere than 4 heours.
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(4)(1i) Tﬁe residuai disinfepEan”goncentratlon in the distriputiecn
system, measured as teotal chlorine, combined chlorine, or chlorine
dioxide, as specified in $141.74(3}{5) and {bi{&}. cannct be undetectable
in more than 5 percent of the samples each month. for anv two consecutive
months that the svstem serves water +tc the osublig. Water in the
distribution sféEéﬁ-wiéh a hetératfﬁghié bactériarconﬁe;t:ation less than
or equal to 580/ml. measured as heterotrophic plate count ({(HPC) as
specified in 8§141.74{31{3}, 1is deemed tc have a detectable disinfectant
residual for opurboses of determining compliance with this reguirement.
Thus, the value "V® in the following formula cannot exceed 5 oercent in

one month., feor anv two consecutive months.

v el td+ e -« 1an
a+hb

whera:

a = numbez pf instances where the residual disinfectant
concentration is measured;

b = number of instances where tha residual disinfectant
concentration is not measured but heterotroochic bacteria obplate count
{HPC) is measured:

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

d = nomber of instances whare zrasidual disinfectant concentration
is magsured but not detectad and where the HPC is >500/ml: and

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

(ii} If the 3tate determines. based on site-gpacific
censiderations, that a svystem has no means for having a samole
transported and analvzed for HPC bv a certifiesd labozratorvy under the

raguisite time 3nd temperature conditions specified by $141.74(a)(3) and
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that the svystem is providing adecuate disinfecticon in the distribution
system. the reguirements of ovaracraph (a)(4)(i) of this section do not

aoply to that svstem.

{b} Disinfection reouirements for public water svstems which
provide filtration. Each public water svstem that oprovides filtration
treatment must provide disinfection treatment as foliows.,

{1} The disinfection treatmentrmust be sufficient to ensure that
the total treatment bprocesses of that svstem achieve at least 99.9
percent (3-log) inactivation and/or ramoval of Giardia lamblia cvsts and
at least 99.99 percent {4-lo0g) inactivation and/or removal of viruses., as
determined by the State.

’ (2} The residual disintectant concentzration in the water antering
the distribution system. me3asurad a5 specified in 3141.74(ai{5} and
{c}¥!{2), rcannot be less than 0.2 ma/! for more than 4 hours,

{(3)(i) The residual disinfsctant concentration in the distribution
system, measured as total chlorine., combined chlorine, or chlorine
dioxide, as specified in 8141.74{a}{5}) and {(c)(3}. cannot be undetectable
in more than 5 percent of the samples each month. for anv two consecutive
months that the system serves watear t£o the opublic. Water in the
distribution svstem with a heterotroohic bacteria concentration less than
or egual to 500/ml, measured as heterotroohic olate count (HPC) as
spacified in §141.74(a)(3}, is deemed to have a detectable disinfectant
residual for opurposas of determining comoliance with this reguirsment.
Thus, the value V" in the followina formula cannct excesd 5 percent in

one month, for anv two consecutive months.

v-c“_‘!’_di‘evqnn
a + b

106

LW




where:

a = npumber of instances where the rasidual disinfectant
concentration is measured:

b = number aof instances where the residual disinfectant
concentration 1is not measured but heterotroohic bacteria oplate count
{HPC} is measuzred:

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 residvual disinfectant

concentration is detected and where the HPC is >500/ml: and

] - numbar of instances where the residual disinfectant
concentration is not measured and HPC is >500/ml.

(ii) If the State determines. pased on site-spacific
considerations. that a svstem has no means Efor having a sanple
transported and analvzed £or HPC bv a certified laboratory under the
requisite time and tempberature conditions scecified in $141.74(a)(3) and
that the svstem is providina adeguate disinfection in the distribution

system, the reguiraments of paragrach (b){(3)ii} of this secticn do not

applv.

§141,73 Piltration. .

A public water svstem that uses a surface water source or a around
water source under the direct influence of surface water. and does not
meet all of the critezria in §141.71(a) and (b} for avoidinag £filtration,
must provide treatment consistinag of both disinfection, as specified in
$141.72(b), and filtration treatment which complies with the recuirements

of paragraoh {(a}, (b}, {c), {d}, or () of this section by June 29. 1993,

or within 18 months of the failure +o meet any one of the critezria for
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avoiding filtration in §141.7i(a) and (b}, whichever is later. Failure
to meet any requirement of this section after the date specified in this
introductery paragrapoh is a treatment technigue violatien.

fa) Conventional filtration treatment cr direct filtration. (1)

For systems using conventional filtration or direct
filtration. the turbidity level of representative samoies of s svstem's
filrered water must be less than or ecual .to 0.5 NTU 1in at least 95
percent of the measurements <taken each month. measured as specified in
§141.74(a)(4) and (c)il), exceot fthat if the 3tate determines that the
system is capable ofr achieving at least 799.9 percent removal and/or
inactivation of Giardia lamblia cvsts at some turbiditv level higher than
G.5 NTU in at least 95 pszcent of the measurements taken each menth, the
Stéte mav substitute this higher rturbidity Iimit for that svstem.
However, in no case may the State aporove a turbidity limit that allows
more than 1 NTU in more than 5 percent of the samples taken each month.

measured as specified in §141.74(a)}(4) and (ci(l}.

{2} The turbiditv level of representative samples of a svstem's
filtered water must at no time exceed 5 NTU. measured as specified in
§141.74{aj{4) and {c){li}.

{b} 8low s=and filtration. {1y Por svstems usinga slow sand
filtration. the tuzrbiditvy lavel of reoresentative samples of a svstem's
filtered water must be less than or equal to 1 NTU in at lsast $5 percent
of the measurements taken each month, measured as spacified 1in
§141.74(a)(4) and (c)(1l), exceot that if the State determines there is no
sianificant interfersnce with disinfection at a hicher turbidity level.

the State mav substitute this higher turbidity limit for that svstem.
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{2} The turbidity 1level of representative samples of a svstem’'s
filtered water must at no time exceed 5 NTU, measured as soecified in
§141.74(a)(4}) and (c}.

(c} Diatomaceous earth filtration. {1} Pkor svstems using
diatomaceous earth £iltration., the turbidity lavel of reﬁresentative
samples of a svstem's filtered water must be less than or egual to 1 NTU
in at least 95 oercent of the measurements taken each month. measured as
soecified in S141.74(a){4) and (ci{l),

{2) The turbidity 1level of repressntative samples of a svstem's
filtered water must at no time exceed 5 NTY, measured as specified in

§141.74{(a)(4}) and ici{(i}.

(d) QOther filtration tgchnqlggie;i"_g_égbljg:;yater 5éste§ ﬁav use
a filtration technolowvy not listed in oaraagravhs {al-{c) of this section
1f it demonstrates to the State, usina pilot olant studies or other
means. that the alternative £iltration technoloav, in combination with

disinfection treatment that meets the reguirements of §5141.72{b).,

consistentlv achisves 99,9 psrcent removal and/or inactivation of Giazdia
lamblia cvsts and 99.99 percent removal and/or inactivation of viru=es.

For a system that makes this demonstration., the reguiraments of paracraoh

(b} of thiz section avolv. §141.74 Analvtical and mwmonitozing
reguirenents.
fal Analvtical zreguirements. Unly the analvtical wmethod(s)

soecified in this paraaraoh, or otherwise acoroved bv EPA, may be used to
demonstrate compliance with the recuvirements of $5141.71., 141.72, and
141,73, Measurements fozr oH. temparatore, turbidity. and rasidoal
disinfectant concentrations must be conducted by a party approved by the

3tate. Measurements £or total coliforms. fecal coliforms, and HPC must
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be conducted by a laboratoryvy certified by the State cor EPA %o do such
analysis. Until labozatozrv certification criteria are developed for the
analysis of HPC and fecal coliforms., anv laboratory certified for total
coliform analvsis by EPA is deemed certified for HPC and fecal coliform
analvsis., The followina procedures shall be performed in accordance with
the opublications listed in the followina section. This incorooration bv
reference was approved bv the Director of the Federal Keaister in
accozrdance with 5 U.3.C. 552f{a} and 1 CPR Part 51. <Copies of the methods
peblished in 8tandard Hethoés for éhe Examination of Water anc Wastewater
mavy be obtained from the American Public Health Assoéiation et al., 1015
Fifteentn &Street, N.W., Washinagton, D;C. 200805: copies of the Minimal
Medium ONDG-MUG Method as set forth in the article “National Field
Evaluation of a Defined Substrate Method for Ehe Simultanecus Enumeration
of Total Coliforms and Eshezrichia coli from Drinking Water: Comparison
with the 3tandard Multiple Tube Fermentation Method" (Edbeza et al.). mav
be obtained from the Amorican Water Works Association Research
Foundation, 6666 West Quincy Avenue, Denver, Colorado, 80235:; and copies
of the Indigo Method as set forth in the article "Determination of Ozone
in Water by the Indigo Method" (Bader and Hoigne!. mav bea obtained from
QOzone Science & Bngineezrinag. Pergamon Press Ltd.., Fairview Park,
Blmsford, Nmew York 10523. Copies mav be inspectad at the U.3. Environ-
mental Protection Agency. Room EB15. 401 M 3treet. 3.W., Washinaten. D.C.
20460 oz at the Office of the Fedarszl Reaister.‘lloo L Street, N.W.. Room
8!01, Washinaton, D.C.

(1) Facal coliform concentration - Method 908C (Fecal Coliform MPN
Procedures}, oo. 878-880, Method 908D (Estimation of Bacterial Denmsity),

pp. 880-882, or Method 909C (Pecal Coliform Membrane Filter Procedura),
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pp. 896-898, as set forth in Btandard Methods for the Examination of

Water and Wastewater, 1985, American Public Health Association et =zl..

16th edition.

{2} Total coliform concentration - Method 908A {Standard Total
Coliform Multiole - Tube (MPN) Tests)., oo. 872-876., Method  908B
(Application of Tests to Routine Examinations)., op. 876-878, Methog 904D
{(Estimation of Bacterial Dansitv), oo. 880-882. Method 909A (3tandard
Total Coliform Membrane Filter Procedure), opo. B87-834, or Method 509B
{Delaved - Incubation Total Coliform Procedure!, opp. 894-8%6, as set
forth in Standard Methods_  for the Examination of Water apd Wastewater,
1985, American Public Health Association et al., 16th edition: Minimal
Medium ONPG-MUG Test., as set forth in the article "National PField
Evéluation of a Definad Jubstrate Mesthod for the Simultaneous Enumeration
of Total Coliforms and Escherichia coli from Drinking Water: Comparizon
with the Standard Multiple Tube Fermsntation Method" (Edbera et al.i.
Applied and Environmental Microbiolegv. Volume 54, pp. 1535-1601, June
1388. {Note: the Minimal Medium ONPG-MUG Test is sometimes refmrred to
as the Autcanalvsis Colilert Svstem). Svstems mav use a five-tube test or
a ten-tube test.

{3} Hetarotrophic Plats Count - Method 3074 (Pour Plate Mathod}.
op. B864-866, as set forth in Standard Methods for the Examination of
Water and Wastewater, 1985, American Public Health Association et al..,
isth edition.

{4) Turbidity - Method 214A (Nephslometric Method Nephelometric
Turbidity Units}, oo. 134-136. as set forth in 3tandard Methods for the
Examination of Water and Wastewater, 1985, American Public Health

Association et al., leth edition.
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(51} Residual disinfectant concentration - Residual disinfectant
concentrations fornﬁree chlozine and gombined chlorine (chloramines) must

be measured by Method 408C (Amperometric

Titration Method}. oo. 303-306. Method 408D (DPD Ferrous Titrimetric
Method), ob. 306-309, Method 408E (DPD Coleorimetric Method!, vo. 309-310,
or Method 408F {Leuco Crvstal Viclet Method), oo, 310-313. as set forth
in 8tandard Methods for the Examination of Water and Wastewater, 1985,
American Public Heaith Association et al.. L16th edition. Residual
disinfectant concentrations £for free chlorine and combinad chlorine mav
alsc be measured by using DPD celorimetric test kits if aooroved by the
State. Residual disinfectant toncentrations for ozone must be measured
by the Indiago Method as set forth in Badez, H.. Hoigne, I
"Determination of Czone in Water by the Indigo Method: A Submitted
8tandard Method”: Ozone Science and Engineezring., Vol. 4. opo. 169-176.
Pergamon Press Ltd., 1982, ¢r automated metheds which are calibrated in
reference o the rzesults obtained by the Indigo Methed on a regular
basis, if apporoved by the State. (Note: This method will be published
in the 17th editicon of 3tandard Methods for the Examination of Water and
Wastewater, Amezrican Public Health Asscciation et al.; the Iodometric
Methed in the 16th edition mav not be used.}) Residual disinfectant
concentrations for chlorine dioxide must be measured by Method 4108
{Amperometric Method} or Method 410C (DPD Method). oo. 323-324, as set
forth 1in Standard Methods for the Examination.of Vater and Wastewater,

1985, American Public Health Association et al.., 1l8th edition.
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(6} Temperature - Method 212 (Temperature!, oo. 126-127. as set
forth in Standard Methods for the Examination of Water and Wastewater,
1585, American Public Health Association et al., 16th edition.

{71 o - Methed 423 [(oH Value), oo, 429-437, as set forth in

Standard.  Methods for the Examination of Water and  Wastewater. 1983,

American Public Health Association, 1l6th edition.
{bi Monitorinoe reguirements for svstems that do not oprovide
filtration. A oublic water system that uses a surface water source and

does not orovide filtration treatment must beagin monitorinag, as svecified

in this paragraoh {b). beginning December 31, 1990, unless the Stakte has
detarmined that filtration is reguired in writinu-nﬁréuanf to section
141Z(bY(TY{CY{i1i), in which case the State mav specifvy alternativs
monitoring reaviremsants. as acbrooriate, until £iltration is in place., A
public water svstem that uses a ground water source under kthe dirsct
infivence of surface water and does not provide filtration treatment must
begin monitorina as specified in this paragraoh (b} becinning December
31, 1990 or & months after +the State determines that the ground watar
scuzrce ix under the direct influence of szurface water, whicheaver is
later, unless the State has determinad that filtration is reguired in
writing oursuant to section 1412(BY(73}(C)}(iii}. in which case the State
may specify alternstive monitoring reduirsments., as aoprooriate. until
filtration is in place.

(1} Fecal coliform or total coliform density measurements as
required by 5141.71{al){l} must he performed on representative source
water samples immadiatelv orior to the £irst or onlv vopoint of
disinfectant aoppiication. The system must sarols E£or fecal or total
coliforms at the fellowina minimum freguencv each week the svstem serves
water to the public:
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System size (persons served) ~Samples/week?

<500
501-3,2300
3.,301-10.000
16,081-25.000
>25.000

N o Wk

* Must be taken on separate davs.

Alsc, one fecal or total coliform densitv measurement must be made every
day the svstem serves water to the oublic and the turbiditv of the source
watar exceeds 1 NTU (these samoles count towards the weekly coliform
samplinag zeguirement) unless the Jtate determines that the svstem, for
logistical reasens ocutside the system's centrol., cannot have the samole
analvzed within 30 hours of collection.

(2) Turbidity measurements as raguired by §141i.71(a)(2) must be
performed on representative arab samples of source water immediately
prier to the £irst or onlv point of disinfectant application everv four
hours (or more freguently) that the svstam serves water to the public. &
public water system may substitute continuous turbidity monitoring for
grab sample monitoriﬁq if it wvalidates the continuous measurement for
accuracy on a regular basis using a ozotocol approved by the State.

{3} The total inactivation ratie for each day that the svstem is
in operation must be determined based on the CTwss.s values in Tables
1.1 - 1.6, 2.1, and 3.1 of this section., as approoriate, The parameters
necessary to determine the total inactivation ratio must be mcnitored as
follows:

{1} The tempsratuze of the disinfected water must be measured at
teast once per dav at each residual disinfectaﬂt concentration sampling

point.
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(i1} 1If the svystem usas chlorine, &the pH of the disinfected water
must be measured at 1least once oper dav at each chlorine residual
disinfectant concentzation samocling ceint.

{iii) The disinfectant contact timeis? {("T*) must be determined for
each davy during oeak hourlv filow.

(ivy The reéidual disinfectant coﬁ;entrationisl {"C"} of the water
bafare or at the firgt customer must be measured each dav during peak
hourlv f£low.

(v) If 2 svetem uses a disinfectant other than <chlorine, the
system may demonstrate to the State, throuah the use of a2 State-aporoved
protocel for on-site disinfection challenae studies or other infeormaticn
satisfactory to the State, that CTas.s values other than those sopecified
in "Tables 2.1 and 3.1 in this section othez overational paramsters are
adeguate to demenstrate that the system 1is achieving the minimum

inactivation rates reaquired by $141.72{ai{l}.
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TABLE 1.1

CT VALUES {CTww.~! FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAMELIA
CY2TS8 BY FREE CHLORINE AT 0.5'C OR LOWER®

- DH .
Residual
Cdmg/1l) < 6.0 6.5 7.0 _ 1.5 g.0 8.5 < 8.0

< 0.4 137 183 195 237 277 328 390
0.5 141 168 200 239 286 342 407
0.8 145 172 205 246 295 354 422

1.0 148 176 210 253 304 365 437
1.2 152 180 215  25% 313 376 451
1.4 155 184 221 266 321 387 464
1.5 157 189 226 273 329 397 477
1.8 162 193 231 279 338 407 489
2.0 165 137 236 286 346 417 500
2.2 168 201 242 297 383 426 51l
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
3.0 181 217 261 316 387 460 552

*These (T valuez achieve greatar than a 99.%9 percent
inactivation of wviruses. CT values between the indicated pH values
may be determined by linear interoolation. CT wvalues between the
indicated temperatures of different tables mav be determined bv
linear interpoclation. If no interpeclation is used., use the CTas.s
value at the lower temparature and at the hiaher pH.
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TABLE 1.2

¢T VALUBS (CT a»e.+} FOR 99.% PERCENT [INACTIVATION OF GIARDIA
LAMBLIA CYSTS BY FREE CHLORINE AT 5.0°C*

Free pH
Rasidual
Img/1} < 6.0 6.5 7.0 ?15 . S.Q 8.5 < 9.0

< 0.4 97 117 139 186 158 236 279
0.6 100 120 143 171 204 244 291
0.8 103 122 145 175 210 252 301
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
1.6 111 132 158 192 232 281 337
1.8 114 135 162 196 238 287 345
2.0 116 138 185 200 243 294 353
2.2 118 146 189 204 248 300 361
2.4 120 143 172 209 253 306 368
2.6 122 148 175 213 258 312z 375
2.8 124 148 178 217 263 318 382
3.0 126 151 182 221 . 268 324 389

*These CT values achieve greater than a 99.99 percent
inactivation of viruses, CT values betwesn the indicated oH values
mavy be determined by linmsar interpolation. CT values Datween Lhe
indicated temperatures of differsnt tables mav be determined by
linear interooclation. If no intercolation is used, use the CTae.s
value at the lpwer temparature, and at the higher oH.

117

i



TABLE 1.3

CT VALUES (CTas.-)} FOR 99.3 PERCENT INACTIVATION OF GIARDIA LAMBLIA CYSTS

BY PREE CHLORINE AT 10°C¥

Free . oH
Residual
(ma/1} < 6.0 6.5 7.0 7.5 8.0 8.5 < 3.0
< 0.4 73 §8 104 125 143 177 209
0.6 75 99 107 128 153 183 2.8
0.8 78 92 110 131 158 189 226
1.0 79 3¢ 112 134 162 195 234
1.2 80 95 114 137 166 200 249
1.4 82 98 116 140 170 206 247
1.6 83 99 119 144 174 211 253
1.8 86 101 122 147 179 215 259
2.0 87 104 124 150 182 221 265
2.2 89 105 127 153 186 225 271
2.4 90 107 129 157 180 230 276
2.6 92 110 131 180 1S4 234 281
2.8 93 111 134 163 197 239 287
3.0 95 113 137 166 201 243 292

*These CT values achieve greater than a 99.99 percent

inactivation of viruses., C7T values Dpetween the indicated pH values

may be datermined by linear intezrpolation. (QF wvalues batween

indicated temveratures of different tables mav be determined bv
linear intervolation. If no interpolation is used, use the CTas.s

value at the lower temperature, and at the hicher oH.
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TABLE 1.4

CT VALUES (CTw=.,s) FOR 53.9 PERCENT INACTIVATION OPF GIARDIA LAMBLIA C¥3T8
BY FREE CHLORINE AT 15°C*

Frea . ~ pH
Residual
Lima/l) < 6.0 . 6.5_ 7.0 7.5 _8,0 . 8.5 ¢£39.0

< 0.4 49 59 70 83 %5 7 118 _ 144
0.6 50 60 72 86 162 122 146
0.8 52 61 73 88 105 126 151
1.0 53 63 75 96 108 130 156
1.2 54 54 76 92 11l 134 160
1.4 55 55 78 94 114 137 165
1.6 56 65 79 9 116 141 169
1.8 57 68 81 98 119 144 173
2.0 58 69 83 100 122 147 177
2.2 59 70 85 102 124 150 181
2.4 60 72 86 105 127 153 184
2.6 61 73 88 107 129 156 188
2.8 62 74 89 109 132 159 134
3.0 63 76 51 111 134 162 195

tThesa CT values achieve graater than a 99.99 percent
inactivation ocf wviruses., CT values betwesen the indicated pDH values
may be determined bv linear interoclation. CT wvalues between the
indicated temperatures of diffsrant tables mav be determined by
linear interpolation. If no interpolation 1is used., use the CTew.=
value at the lowar temperature, and at the higher oH.
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“TABLE 1.5

CT VALUES (CTes.=! FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA
BY FREE CHLORINE AT 20°'Cx®

Free . oH

Residual
(mg/1) < 6.8 _ 6.5 7.0 7.5 8.0 8.5 < 9.0

< 0.4 3 44 52 62 74 89 105
0.6 38 45 54 64 77 32 109
0.8 39 16 55 66 79 95 113
1.0 39 47 56 67 81 98 117
1.2 40 w57 s 83 100 120
1.4 i1 49 58 70 85 103 123
1.6 42 50 59 72 87 105 126
1.8 43 51 61 74 89 108 129
2.0 44 52 62 75 91 110 132
2.2 44 53 63 77 93 113 135
2.4 45 54 65 78 95 115 138
2.6 46 55 §6 80 $7 117 141
2.8 47 56 67 81 99 133 143
3.0 47 57 68 83 101 122 146

*Thasze CT values achieve areater than a 99.99 percent

inactivation of wviruses. CT values between the indicated pH values
ma3y be determined by 1linear intezrpolaticn. CT valuas between the
indicated temperatures of different tables mav be dstermined bv
linear interpclation, if no interpolation is used, usze the CTas.s

value at the lower temperature, and at the higher pH.
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TABLE 1.6

CT VALUES (CTew.~! FCOR 99.% PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYSTS BY PREE CHLORINE AT 25°C* AND HIGHER

Fres ' .. . pH o

Residual

(ma/1) < 6.0 6.5 7.0 7.5 8.0 8.5 < 9.0

< 0.4 24 29 35 42 50 55 70
0.6 25 30 36 43 51 61 73
0.8 26 31 31 44 53 63 78
1.a 26 31 37 45 54 65 78
1.2 27 32 38 45 35 67 80
1.4 27 33 33 47 57 69 82
1.6 28 33 40 48 58 740 84
1.8 29 34 4l 49 g0 72 86
2.0 29 35 41 50 61 T4 88
2.2 306 35 432 51 62 75 50
2.4 30 38 43 52 63 77 g2
2.6 31 37 44 53 65 78 94
2.8 31 37 45 54 56 BO 96
3.0 32 38 46 55 87 31 37

*Phese CT values achisve greater than a 99.99 percent
inactivation of virvses. CT values between the indicatad pH values
may bhe deterainad by linear interpolation. CT wvalues between the
indicated temperatures of different tables mav be determined bv
linmar intezrpolation. If no interpclation is used, use the CTlas.=
value at the lower tenperatuzre, and at the higher oH.
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TABLE 2.1

CT VALUBS (CTww.=) FOR 99.9 PERCENT INACTIVATION OF GIARDIA LAMBLIA
CY3T8 BY CHLORINE DIOXIDE AND OQZONEX

Temperature
<1'c 5*C  10*C. 15'C  207¢ » 25°C
Chlorine dioxide — 63 26 23 13 15 11
Ozone ’ 2.9 1.9 i.4 0.95 0.72 0.48

tThese CT values achieve greater than 35.99 percent inactivation
of viruses. CT values between the indicated temperatures mav be
determined by linear intervolation. If no interpolation is used, use
the CTea,s value at the lower temperature for determining CTes.s values
between indicated temperatures, ’

TABLE 3.1

CT VALUES (CTss.s) POR 99.5 PERCENT INACTIVATION
OF GIARDIA LAMBLIA CY3TS BY CHLORAMINESX

Tempazature
< 1'C 5*C 10°C 15°C 20°C > 25°C

3.80¢0 2.200 1,850 1,500 1,100 150

IThese values are for oH values of 6 to 9. These CT values

may bes assumed to achievye graater than 99.99 opercent inactivation of
viruses only if chlozrine is added and mixed in the water opricr to the
addition of ammonia, If this condition is not met, the system must
demonstrate, based on on-site studies or other information. as apoproved
by the 3tate, that the svstem 1is achieving at lsast 99.99 opezrcent
inactivation of virusas, CT values betwean the indicated tamperatures
may De determined by linear interpolation. If no interpolation is used.
use the CTes.s value at the lower temperature £for detarmining CTaw.=
values between indicated temperatures,
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{4} The total inactivation ratio must be calculated as follows:

{i} If the svstem uses onlvy one voint of disinfectant avolication.
the svstem may determine the total inactivation ratioc based on either of
the following twe methods:

(A} One inactivation ratioc [(CTcalc/CTas.al 15 determined before or
at the first customer during peak hourly flow and if the CTcale/Clan.e >
1.0, the 99.9 percent Giardia lamblia inactivatien requirement has heen
achievead; or

(B} Buccessive CTcalc/CTaa.s values, reorasenting ssquential

inactivation ratios, are determined betwsan the point of disinfactant
application and a ©eint before or at the first customer during opeak
hourly Elow, Under this alternative, the followina method must ba used

to calculate the total inactivation ratio:

LY Datarmi s CTcalt'.‘ B masmt Smoamoasim .
CTan.»
{7 2 tne CTCHAIC vartveaw tomerwar [ (CToalc))
CTan.= {CTaw.nl)
ty e (CTCAlC) » 1.n. tha 99.9% perc=ne Glarata
(CTuw.s)

lamblia inactivation recuirement has been achieved.

(ii} 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 tha next
point of disinfectant apolication duanring opeak hourly  £low. The
CTcale/CTaw.s value of each
seguence and CTcale must be calculated using the method

CTun .~
in paragraph (b} {4){1}{(B} of this szection to determine if the svstem is

in compliance with §14Z.72(a}.
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{iii} Although not required. the total vcercent inactivation for a
svystem with one or more ooints of residual disinfectant concentration

monitorinag mav be caleulated bv sclving the following eguation:

L Y A et ) rmmd | ey - Tan — 100
TnZ
whHmTrE W om Y W {CTcalc)
. fCqu.n)
(5} Tha residual disinfactant concentration of the water entering

the distribution svstem must bé monitered continuewslv, and the lowést
value must be recorded sach day. excent that if there is a failure in the
continvers monitorinag ecguipment., grab samecling evervy 4 hours mav be
conducted in lieu ¢f continuous monitorinc. but for no more than 5
working davs following the failure of the eguipment, and svstems serving
3,300 or fewer persons may take grab samoles in lieg of providing

continuous monitorina on &n ongoinag basis at the freguencies prescribed

below:
3ystem size by pooulation Samples/dav*
< 500 1
501-1.000 2
1,001-2,500 3
2,501~-3,300 4

* The day's samples cannot ba taken at the same time. The samolinag
intervals are subject to State review and aporoval.
If at any times the residual disinfectant concentzation falls below 0.2
ma/l in a svstem using grab sampling in lieu of
continuowns monitoring. the system must take a grab sample everv 4 hours
until the residual concentration is equal to or greater than 0.2 ma/l.
{6)(i) The residual disinfectant concentration must be measured at

least at the same points in the distribution
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svstem and at the same time as total coliforms are sampled, as specified
in §141.21, excepot that the State mav allow a nublic water svstem which
uses both & surface water source or a around water source under direct
influence of surface water, and a ground water source, to take
disinfectant residual samcles at opoints other than the total coliform
sampling points if the 8tate determines that such opoints are more
representativa of treated (disinfected) water guality within the
distribution svstem. Hetarotropohic bacteria, measured as heterstrophic
plate count {(HPC) as specified in wparagraoh (a)i3)} of this section., mavy
be measured in lieu of residual disinfectant ccncentration.

{11) It the State determines, based on site-specific
considerations. that 2 svstem has no means £for having a samble
tr;nsnorted and analvzed £for HPC by 3 certified laboratorvy under the
reguisite time and temperature conditions spvecified by paraaraoh (a)(3)}
of this section and that the svstem is providing adecuate disinfect:on in
the distribution system, tha reguirements of maragraoh (b}(8}{1} of this

saction do not apply %o that svstem,

{c) Monitoring requirements for svstems using Eiltration
treatmant. A oublic water system that uses a surface water source or a
ground water source under the influence of surface water and vrovides
filtration treatment must monitor in accordance with this ovaraaraph (e)
beginning June 29, 1993, or when filtration is installed. whichever is
later,

(1) Turbiditv measurements as reguired by $141.73 must be performed
on reprasentative samples of the svstem's filtered water esverv four hours
{or more freguentlv) that the svstam serves water to the bublic. A

public water system may substitute centinuous turbiditv monitorina for
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grab sample monitoring if it validates the ceatinuous measurement for
accuracy on a regular basis using a protocel avoreved by the dtate. For
any systems using slow sand filtration or filtzation treatment other than
conventional freatment, direct filtration. cor diatomaceons earth
filtration, the State mav reduce the samplinag <freguency to conce per dav
if it determines that less frecuent monitoring is sufticient to indicate
effective filtration overiormance, For systams servinag 500 or fewer
persens, the 8tate mav reduce the turbiditvy samplina freguencv to once
per day, racardless of the tvoe of filtration treatment used, if the
Statas determines that less freguent monitoring is suificient te indicate

effective filtration performance.

(2} The residual disinfectant concentration of the water entering
tha distribution systsm must be monitored continuously, and the lowest
value must be recorded each day, except that if thare is a failure in the
continuous monitorine esguioment, agrab samopling evsry 4 hours mav be
conducted in lieu of continuous monitorinag, but fer no more than 5§
workinog davs foliowing the failu:e of the eguioment, and svstems servina
3,300 or fewer opersons may take arab samples in lieu of previdina
continuous monitoring on an oﬁaoina basis at the freguenciss each dav

prescribed below!

System size by populationm Samoles/dav*
¢ 500 1
501-1,000 2
1,001-2,500 3
2.501-3,300 s

* The day's samples cannot be taken at the same time. The sampiing
intervals are subiect to State review and aporoval.

I[f at any time the residual disinfectant concentration falls below 0.2

mg/l in a svstem usinag grab sampling in lieuw of continuous monitoring,
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the svystem must take a grab sample everv 4 hours until <the residual
disinfectant concentration is equal to or areater than 0.2 ma/i.

{33(i} The residual disinfectant concentration must be measured at
least at the same opoints in the distribution system and at the same fime
as total coliforms are sampled, as specified in §141.21. exceot that the
State may allow a public water svystem which uses both a surface water

source or a aground water source under diract influence of surface

water, and a ground water source to take disinfectant residual samples at
points other than the +total c¢oliform sampling opoints if the State
detezﬁinés that such -ﬁoi;ts aré ﬁo;e renrééentative-_“of treated
{disinfscted} water gualitvy  within the distribution svstem.
Heterotrovhic bacteria. measured as heterctroohic oplates count (HPC) as
spacified in paragraph {a){3} of this section. mav be measured in lieu af
residual disinfectant concentzration.

{ii) It the State detsrminses. based on site-specific
considerations, that a svstem has no means for having a samble
transported and analvzed for HPC bv a certifisd laboratorv under the
raguisite time and temperature conditions specifisd by paracraph {(aj{3)
of this section and that the svstem is providing adecuate disinfection in
the distribution system, the reguirements of caragraph {c){3){i} of this
section do not apply to that system.
$141.75 Reporting and recordkeecing reguirements.

{a)} A public water system that uses a surface water source and does
not provide £filtration treatment must report monthlv te the Jtate the
information specified in this oparaaraoh (a}! beginnina December 31, 159940,
unless the State has determined that filtration is zreguired in writing

pursuant to section 1412(b}(7)({CY{iii), in which cas= the State mav
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specify alternative reporting recuirements, as aporooriate. until
filtration is in place. A oublic water svstem that uses a cround water
source undar the direct influence of surface water and does not oreovide
filtration treatment must zeocrt monthly £o the State tha

information specified in this paraagraoh (a} beceinninag December 31, 1330
or & months after thes State datermines that the ground water source is
under the direct influence of surface water., whichever is later, unless
the Qtare has detarmined that filtration is recuired in writing pursuant
to section 1412(b1{7){C)(1ii), in which case the BState mav specify
altarnative reporting reguirements, as aopropriate, until filtration is
in piéce;

{1} Source water gualitv information must be reported toc the State
witﬁin 19 days after the end cf each month the svstem serves water to the
public. Information that must be reported includes:

(it The cumulative number of months fozr which zTesults are
reported.

{ii) The number of fecal and/or total coliform samoles. whichevez
are analvzed during the month (if a svstem monitors for both, onlv fecal
coliforms must be reported), the datﬁg of sample collgction. and the
dates when the turbidity level sxceeded 1 NTU.

{iii) The number of samples durina the menth that had egual to or
less than 20/100 ml fecal coliforms and/or equal to oz less than 100/100
ml total coliforms, whichever are analvzed.

(iv) The cumulative number of fecal or total coliform samples,
whichever are analyzed, durina the orevious six months the svstem served
water to the oublic.

(V) The cumulative number of samples that had egual to or less

than 20/100 ml fscal coliforms or egual to or less than
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100/100 ml total coliforms. whichever are analyzed. during the srevious
six months the svstem served water to the public,

{vi} The percentage of samoples that had egual to or less than
20/100 ml fecal coliforms or equal to or less than 100/100 ml total
coiiforms, whichaver are analvzed, durina the previous six months the
svstem served water to the public,

{vii) The maxXximum tuzbiditv level measured during the month. the
datei{s) of occurrence for any measursment{s! which exceeded 5 NTU. and
the date(s} the cccurrence(s} was reportad to the State.

{viii) Por the <£irst 12 months of recovzdkeeoing, the dates and
cumuylative number of events during which the turbidity excesded 5 NTU,
and after one vear of recordkeeping for turbiditv measursments. the dates
and cumulative number of events during which the turbiditv exceeded 5 NTU
in the pravious 12 months the svstem served water to the sublic.

(ix? For the first 120 months of recordkseping, the dates and
cumulative number of svants durina which the turbiditvy excesded 5 NTU.
and after 10 vears of recordkespinag for turbidity measurements, the dates
and cumulative numbaz of evenis during which the turbiditv exceedsd 5 NTU
in the previous 120 months the svystem served water to the publie.

(2) Disinfection intormation specified in $141.74(d) must be
reported to the State within 10 days after the end of each month the
system serves water to the opublic. Information that must be reported

inciudes:

(i} For each davy, the lowest measurement of residual disinfectant

conceantration in ma/l in water entering the distribution svstem.
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(ii) The date and duration of each oeriod when the residual
disinfectant concentzation in water entering the distribution svstem fell
below 0.2 ma/l and whaen the State was notifisd of the occurrencs.

{1ii) The dailv residual disinfectant concentration(s) {in ma/L}
and disinfectant contact time(s) {in minutes) used for calculating the C?
value{s}.

{iv) If chlorine is wused, the daily measurement{s) cf oH of
disinfected water following each moint of chlorine disinfection.

(v) The daily measurement(s} of water temperature in *C followina

. -~

each point cof disinfection.

(vi) The dailv CTealc and CTcalc/CTw==.s values for each
disinfectant measurement or sequence and the sum of all CTcalc/CTse.s
valies ( {CTtale/CTan.«)) before or at the
first customer.

fvii) The dailv determination of whether disinfection achisvas
adeguate Giardia cvst and virus ipactivation, i.e., whethsr

{CTcalc/CTas.w) is 3t least 1.0 or. where disinfectants

other than chlorine are used, other indicator conditions that the State

determines are aporooriate, are met,

{viil) The followiﬁc information on the samples taken in the
distribution svstem fn' conjunction with total coliform monitoring
pursuant to $141.72:

(X) number of instances where the residual disinfectant
concentration is measured:

(B) nuabsr of instances where the residual disinfectant
concentration is not measured but heterotrophic bacteria plate count

{HPC) is measurad:
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(C number of  instances where the residual disinfectant
concentration is measured but not detected and no HPC is measured:

(o) number of linstances where no residual disinfectant
concentration is detected and whers HPC is >500/ml:

(B} num@e: of instances _w@grgﬁithg rasidval disinfectant
concentratien is ;ot measured and HFC is >300/ml;

(F) for the current and previocus month the svstem served water to

the public, the value of "V" in the followina formula:

V-c+d+e'u1ﬂﬂ
a+b

whare
a = the value in paraaraph {al(2)i{viii){A) of this section, b = the
value in paragraoh (al{Zi(viiii(B) of this section, ¢ = the value
in oparaqgraph (ali{2}(viii}{C) of this section. @ = the wvalua in
paragqraph {(a)(2}¥{viiit(D) of this section, and e = the value in
paragraph (a)(2i(viii}(B) of this section, (G} if the Sgtate
determines, based on site-specific
considerations, that a systemx has no means £or having a sample
transcortad and analvzed £or HPC bv a certified laboratory under the
reguisite time and temverature conditions specified by §141.74{a){3) and
that the system is providing adeguate disinfection in the distribution
system, the requirements of paragraph (al(2)(viii}{A)-(F} of this sectien
do not avply to that svystem.
(ix} A system need not report the data listed in paragraphs
{ay(2)(i}, and {iiid-{vi) of this section if all data listed in
paragraphs {a)}{2)(i)-(viii} of this section remain on file at the svstam.

and the State datermines that:
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(A} the system has submitted tc the tate all the information
regquirad bv paragraphs (aY(2)(i)-(viii} of this sectien for at least 12
months; and |

{83 tha State has determined that the svstem is not reguired ta
provide filtration treatment,

(37 No later than ten davs after the end of each Federal tiscal
vear [(September 30}, each svstem @ust crovide to the State a repert which
sumnarizes its compliance with all watershed control program recuirements
spacifiad in §141.71(DB)(2),

{4) Ne later than ten davs atfter the end of each Federal fiscal
year {Sentembear 30}, sach system must oprovide to thé Stéte a repcrt on
the on-site inspection conducted durine that vear sursuant to
Sl4i.71(b}{3§. unless the on-site inspection was conducted bv the State.
If the inspection was conducted bv the State. the State must vrovide a
copy of its repert to tha public water system.

(5} (f} Each svstem, upon discdvefinc that a3 watarborne disease
outbreak potentially attzributable to that watar svystem has cccurred, must

report that occurzence to the State as soon as oosxzible, but no latez

than by tha and of the next business dav.

(iiy I£ at anv time the turbidity exceeds 5 NTU. the svstem most
inform the State as soon as possible, but no later than the end of the
next business day,

(iiiy 1If ’at anvy time the residual falls below 0.2 ma/l in the
watez entering the distribution svstem, the svstem must notify the State
as soon as possible, but no later than bv the end of the next business
day. Tha system also must notify the State bv the end of the next
pusiness day whether oz not the residual was restored to at least 0.2

na/l within 4 hours. 132
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(b) A public water svstem that uses a surface water source or a
ground water scource under the direct influence of surface water and
provides filtration tfreatment must regort monthly to the State the
informaticon svecified in this paraaraoh (b) becinning June 29. 1993, or
when filtration is installed. whichever is later.

{1} Turbidity measurements as reguired bv §141.74(cl{l) must be
reportaed within 10 days atter the end of msach month the systam serves
water to the public. Information that must be rmported includes:

{i} The total number of ?iltere@ witer turbidity measurements taken
during the month.

(i1} The number and vercentage of filter;d: Qater turbiditv
measurements taken durina the month which are less than oz =gual to the
turbidity limits spescified in $141.73 for the filtration technoloav beina

usad,

{1ii) The date and value of anv turbiditvy measurements taksn during
the month which exceed 5 NTU,

{2y Disinfection information socecified in §141.74{c} must be
recorted to the State within 10 days after the end of sach month the
system serves water to the opublic. Information that must be revorted
inciudes:

(i)} For each dav, the lowest measurement of residual disinfectant
congentration in ma/l in water antaring the distribution svstem,

{ii} The date and duration of each oeriod when the residual
disinfectant concentration in water entering the distribution svstea fell

belcw 0.2 mas/l and when the State was notified of the occcurrence.
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(iii) The fcllowina infcrmation on the samcles taken in  the
distribution svstem in conjunction with total coliform monitoring
pursuant to §141.72:

(A) number of instances where the residual disinfectant
concenktration is measured:

{B} nuﬁgéf" of instances where the residual disinfectant
concentration is not measured bBut neterotroohic bactaria oplate count
(HPC) is measurad;

o)} number of instances wheres the residual disinfactant
corcentraticn is measured but nst detected and no HPC is measured:

{D} number cf instances where no zesidual disinfsctant
concentzation is detected and where HPC iz >500/ml:

(E} number of 7 instanée: whera the residual disinfectant

concentration is not measured and HEC is >E500/ml:

(P} for the current and previous month the -svstem serves water to
the publiz, the value of "V" in the following formula:

v el td+ e annm
a+b

where
a = the value inrnaraaranh (bifz}{iii}(A}‘of this section. B = the
value in paragrach (b){2)(ii1)(B) of this saction, ¢ = the valus in
varaarach (b} (2)(iii)(C) of this section. d = the value in
uaradfanh {(b)(2V(i{1i1{D} of this section, and e = the value in
paraqgrach (b){2}{iii}(B} of this section. (&) if the State
determines, based on site-specific |

considerations, that a svystem has no means for having a sample

transported and analvzaed for HPC by a certified laboraterv within the

reguisite time and temperature conditione specified by $§141.74(al}(3) and
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that the svsteam _is providing adecuate disinfection in the distribution
system. the reguirements of ovaragrach (0¥ {2){iii){A}-(F) of this section
do nsot aoolv.

{ivl] A svystem need not zreport the data listed in mparagrath

{bY(2}(i} of ¢tnis section if all data listed 1in paragrachs ({(b){(Z2}(il~-

A

{iii) of this ;ectio remain on file at the svstem and the State
determines that the system has submitted all the information reguired bv
paraaraphs (bB)(231{i1-{1ii) of this saction for at least 12 months.

{3) (i} Each svystem, uoonr discovering that a waterborne disease
cutbreak potentially attributable to that water svstem has cccurred, must
reporf’ that occurrence to the Stats as soon as vossible, but no later
than by the snd of the next business dav.

(1i) If at any time tha turbidity axcaeds 5 NTU, the svstem must
inform the State as soon as possible, but no later than the end of the
next business dav.

{iii} If at anv time the residual falls below 0.2 ma/l in the
water entering the distributicon svstem, the system must notifv the Stare
as soon as possible, but no later than bv the end of the next business
davy. The svstem also must notifv <the State bv the end of the next
business day whether or not the residual was restored to at least 0.2

rg/l within 4 hours.

Subpart I -- (RESERVED
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Subpart J -- Use of Scn—Centralized Treatment Davices

Source: 52 PR 25716, Julv 8, 19&7. unless otharwise
noted.
Effective Date Note: At 52 PR 25716, Julv 8. 1987,

Subpart J { 141.130 and 141.101) was added., effective Januarv $, 1%39.

141,100 Criteria and orocedures for public water svstems using point-of-

entry devices.

(a}  Public water svstems mav use pDoint-of-entrv de#ices to

comoly with maximum contaminant leavels only if thev meet the

reguiremants of this secticn.

(bY It is the resvonsibility of the public water system

to operate and maintain the point-cf-entry treatment system.

{c)] The public water svstem must develop and obtain State
approval for a monitoring oplan before point-of-sntzry devices
are installed for compliance. Undez the oplan aocrovad by
the State, opoint-of-entrvy davices must vrovide health
orotection egquivalent to central water treatment.
"Equivalent®™ means that the water would meet all national
vrimarv drinking water regulations and would be of acceptable
guality similar to water distributed bv a well-operated
central treatment oslant. In addition to the VOCs, monitoring

must include ophvsical measuraments and observations such as
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(1)

(2}

(@)

total flow treated ang _mechanical conditicon of tha treatment

equioment.

Eftective technoloay must be prooerly aoplied uncer a plan
approved by the State and the microbioloagical safetv of the

water must be maintained.

The S8tate must raguire adeguate certification of
performance, field testina. and. if not included in the

cartification orocess, a rigorous engineering desion review

of the peint-of-entryvy devicas,

The desian and aanlicéfibﬁ of -the ﬁbint-cf—éntrv devicas
must consider the tendencvy for increase in heteraotrenhic
bactezria concentrations in watser treated with activated
carbon. It mavy be naceszarv to use freaouenit backwashing.
post-contacter disinfection, and Heterzotroshic Plate Count
monitoring to ensure that the microbiclogical safetv of the

water is not comoromisad,

All consumers shall be oprotectea. Everv building connected
to the system must have a ooint-of-entrv device installed,.
nmaintained., and adeguatelv monitored. The dtate must be
assured that everv builiding is subiect to treatment and
monitoring, and that the riohts and responsibilities of the
public watar system customer convey with titlie upon sale of

nroberty.
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(52 #R 75716, Julv 8, 1987: 53 FR 25111, Julv 1, 13988}

§ 141,101 VUse of other non-centralized treatment devices.
Public water systems shall not use bottled water
or point-of-use devices fto achieve compliance
with an MCL. Bottled water or npoint-cf-use
devices mav be used on a remborarv basis to avoid

an unreasonable risk te health,
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