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ALTERNATIVE TESTING METHODS WITH MRL >0.0010 MG/L FOR MONITORING LISTED AT 40 CFR
141.132(b)(3)(ii)(B)

Contaminant Methodology EPA method
Bromate .......ccceeieiees Two-Dimensional lon Chromatography (IC) ......cccccoiviiininiiicine 302.018
lon Chromatography Electrospray lonization Tandem Mass Spectrometry (IC~ | 557 4
ESI-MS/MS).

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.402(c)(2)

Organism Methodology E’é"“ﬁ)?]‘z‘ Em“%m‘ Eg’l'hiﬁf;‘,i SM Online 3 Other
E. coli .......... Collert® ..ovw | smammnms 92923 B wunisnas 9228 Bluwwssswasises 9223 B-97, B-
04.
Colisure® ...... | oo 9223 B wvviann 9223 B 9223 B-97, B-
04.
Colilert-18 ..... 9223 B-97, B—
04.
Readycult ... | .o | e Readyecult* 20,
COlItAg .ocovvee | v [ | s Modified
Colitag™ 13,
Chromocult™ | o | i | e [ Chromocult” 21,
EC-MUG ...... 9221 F-06.
Tecta EC/
TC33.
Enterococci ... { Multiple-Tube | ..o | i 9230 B-04.
Technique.
Coliphage ...... Two-Step En- | oo | e Fast Phage 3¢
richment
Presence-
Absence
Procedure.

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.704(a)

Organism Methodology EPA Method

Cryptosporidium .............. Filtration/Immunomagnetic Separation/mmunofiuorescence Assay Micros- | 1623.127
copy.

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.704(b)

Organism Methodology SM 20th edition®

E. Colf i Membrane Filtration, Two Step .... 9222 D/9222 G

ALTERNATIVE TESTING METHODS FOR CONTAMINANTS LISTED AT 40 CFR 141.852(a)(5)

SM 20th,
Organism Methodology cat- Method 2{stedi. | SM 22nd Edition2s SM Online 3
egory tions 16
Total Coliforms ........ Lactose Fermenta- Standard Total Coli- 9221 B.1, B.2 .. 9221 B.1, B.2-06.
tion Methods. form Fermentation
Technique.
Enzyme Substrate Colilert™ ...oooceeeies 9223 B-04.

Methods.
Colisure™ ... 9223 B-04.
Colilert-18* 9223 B-04.
Tecta EC/TC .33

Escherichia coli ........ Escherichia coli Pro- | EC-MUG medium .. | ..o 9221 F.A coivosssnsssen 9221 F.1-06.

cedure (following

Lactose Fer-

mentation Meth-

ods).

Enzyme Substrate COlIEH® .....oommms | mumummens 9228 B e 9223 B-04.

Methods.
Colisure™ 9223 B-04.
Colilert-18* 9223 B-04.

Tecta EC/TC.33

449



40 CFR Ch. | (7-1-14 Edition)

Pt. 141, Subpt. C, App. A

‘0 Bop 081 18

0 0vSe O OpGe | o | paliQ spIeS PaAjossIq [BIOL | T SPIOS PanjossIq [elo L
‘pPoyiowl
264 —zY0S-005% | 4 -<Y0S-00S¥ T4 —zPOS-00Gy | e e enjq jowAyiAyiow parewoiny
26-3 —z"0S-005Y | 3 -z"0S-00S¥ * 3 —z*0S-00S¥ L1 '20-915 a poylaw ouswiIpIqIn
“anpl
260 -z0S-00GY | " a -<*0s-005% | " a -z'0s-00Sv -581 jo BulAip yim dplsWIARID
‘anpisal
260 -*0S-005% 0 -:"0S-00S¥ * 0 —"0S-00SY Jo uoniubl yim oulswInEID
‘a0Hy golly Li-22ev d AydesBorelolyg uoj | e aeyng
‘a0cle d0zle ~* Bwse|d pajdno) AjAnonpuj
01-g YO-g ELIE | e geLe a¢eLle aoeuINd ‘uondiosqy ooy
‘aliie gilie |  joauq ‘uondiosqy olwoly
(sav
—d9IAY) Alswolioads uols
-sjws ojwole-ewseld pajd
........................... e o OISINOY ‘G002 | -N0D AIBAIONPUI POMBIA AJ[BIXY | e g
‘g 0512 qo05i2 159 J0PQO) PIOUYSAILL | rrrrrereeeeeessss e 10P0
e [ gozig | ewse|g poidnos Alpaonpul
018 ‘v0-9 €11E gaelle getie ** @oBWINg ‘uondiosqy olWoly
‘aibhie | T T G LLLE | oy s vy Joau1Qq ‘uondiosqy olwoly
(sav
—dDIAY) Anewodoads uois
-siwe onwoje-ewse|d pajd
z &' uoisiasy ,m.OON -noo >_w>__u—._vc_ pamala >=m_x< ................... mmwcmmcm_)_
9021 g02Le = pwse|d pajdno) Ajaanonpu)
0L-G 'v0-g ghig | g€Lie a€eLie ** @oruINS ‘uondiosqy olwolY
g bbLg | e [ R I T T y811q ‘uondiosqy J1woly
(sav
—dDIAY) Alawoioads uols
-siwa olwoje-ewseld pajd
227 UOISIABY ‘G002 | -N0D AjaAnonpul pamaia Ajjeixy * uol|
‘(Svan) seouels
‘5 0pgg | e 0 0SS -gng aARoY anig ausiALa | Suaby BulEo
‘g0clg | g 0cle : uosuedwo) [BensIp * Jojon
‘d -10-005¥ [ T Fo T 110 A uoljeI)l] dHIdWONUBI0
a0y a0Ly Li-4geh @ | oy | e AydeiBojewoiyd uo|
‘g _10-00Sp | g _1D-008% | @ 2L G po-glg g | e sy S — UONBLL BJRIIN JOAJIG | woveeweessssseees apLoYD
‘g0cie g 0ele BlWSE|d paldnod AjpAlonpu|
‘01-8 'v0-g €LIE geLe | o gaelie * goBUINS ‘uondiosqy O1WolyY
‘atre @ LR | rortmiinisnmana | nnmmnmmmemmm——————samae | 10211 ‘uondiosqy o1wolY
(sav
—dDIAY) Aswolioads uols
-siws ojwore-ewse|d paid
22’ UOISIASY ‘G'002 | -Noa AjoAnonpul pamala Ajjeixy [ o wnuwnpy
¢aUIUO WS it e v INLSY pouew yd3 ABojopoyieiy uBUWEWOD

(¥ el H4D 0¥ 1V Q3LSIT SINYNINVINOD HO4 SAOHLIW ONILSTL JAILYNYILTY

450



Subpt. C, App. A

Pt. 141

Environmental Protection Agency

yuLp/Ao6Bda 1ejEM )/ dlY Ye SIqe|IRAY "200~L0~8-518 Vd3 '£00g 4990100 .. (SW/SW

—1g3/07) Alewonoadg ssely wapue] uopeziuo| Aeidsonos|3 AydeiSorewoiyd pinbrg Ag Jstep Bumuug ui seiepeifag oyl puUE soplolsad duizell] Jo Uoneululalaq, '9es POUISN Vd3 sz
WY YIBLIPIC MMMIBL/A0D Bda Mvmy diy YR SIqeIl_AY “010/21—H/009/VdT "¢l Alenigad . '(S

109) Anowondads sse/AydeiBojewoiy) ser uwnog Areqides pue uondesxy aseyd plios Aq Jerepm Bupun@ ul sjeaiway) ouebiQ dnejoAIWaS Jo uoqeululeled, €'5gS POYIRIN YdT ve
(‘woo'yoey mmm// diy ye 8|qe|leny) "6£S08 OPeIO|oD ‘PUBOAOT ‘6BE X0d "‘O'd oAl

ybB1agpur] 009G ‘1 10g AJBNUEL ,'IS1EMBISEM PUB JSIBA Ul SJBJIN JO Jusluainsesyy ouawoioydonosds—ogol POUISI S1BIIN 9£8/SE8 wiSNIdLNL Auedwod yoeH,, “Auedwod yoeH e
(w00yorY Mmam; dpy Te S|B|ieAY) "6ES08 OPRIOOD ‘PUBJSACT ‘68E XOg "O'd ‘aAla YBlagpur] 0095

‘L1102 Alenuep | ‘I8]EMOISEA PUE JSJEA Ul SploN|d JO Juswainses|y o:&EQo:aozomamlmmmo_. pouialy apuon|4 (ea4-oluasly) 2 SNavdS Auedwod yoeH,, ‘PoyIaly AUBdWOD YOBH 2z
"12810 VN 'eslaliig ‘PEOY PJOdUOD 062 ‘(AUBLLISE) ‘IpRISWIEQ 'YED %040 JO UOISIAID) a10diiN AWT "0'| UOISISA "000F 'JOGWISAON ,'SISIEM

paysIUIL Ul /j00 BIYOLBYOST PUB BUSIORE WIOHIOD JO UONEOIUSP| PUE LOWoSIsq J0) POLISIN 158 J9jl4 SUBIGWISY 80USSqy/20ussald Jeby ULON0D +1NDOWOIYD,, ‘POUISIN - }NIOWOIYT 7
12810 YIN 'Boud) ‘peoy ploouod 06¢ {(Auewusn) “priswieq ‘Yeny YOISW JO UCISIAIP) dJodiiN QW3 Wolj S|Qe(IBAY “L"| UOISIBA

-700g ‘Arenuer ,‘siolep PaySIUL] Ul 09 BiyoLeyosT pue BusjoRg WLOH0D JO UOHEDLUSP| PUB UOWDAISQ J0) 1581 80U3sqy/aousssld 001 SULOMI0D JNOApERY,, ‘POUIB -1INJAPESY oz
WY YIoWPIo/MMmMOLBU/ACD Bda mmm.  djy 1B S|gejieAy

‘22 1L/60-1/009/YdT 600 Jaquiaides ,erepm Bunuuq pue isjep 90IN0S Ul WU SE 1B 8OUBGIOSAY AN SU10ads pue uogied JlueBio [EJOL JO UONBUILLBIS], ‘2’| UOISIASH '€'GLy YdI et
“Jusympmbo  spoyleLlfeoAleue, spoljaw iaiemoles nob edo, diy 1. S|qelieAY ¥ 10—60

—g-518 ¥d3 ‘6002 tequiaidas , uonosiaq Anaionpuog pessaiddng yim AydesBojewosyd uo| [eucisusung-om] Buisn sisrepm Bupuug ui sjewolg Jo uoleululalag,, ‘0°'g08 POUIBN VdJ e
‘81L0LY AM “4ebuep3z (001 INS) snuany aiwer

SGPL ‘P ISelued Woly Jo AoBnweummm sy 18 s|gelieay 600z isnBny ,‘asuagolo|yD isaluled Aq Jatepn Bupjuug ul sulojyd [BloL pue 98id |O JUSWINSEAN,, BSUBS0IOIYT £y
JUnYy MpmMBo ~ spoLloulRInAlBUE/SPOLIBLL 19]BMB)ES

/Aobede/ dyy 1B e|qelRAY €L0-60-€6-518 Vd3 ‘6002 IsnBny ‘lezAleuy aupolyp sul-ug ue Buisn Jelep Bumuug w sunolyd [enpisay jo uoheuBied, ‘0'FEE POUIBIN YdI e
‘PUBLISZIMS ‘IMUIH OVE8—HD ‘€| oSSeNsyoegpmS ‘DY sjuawinisu| ayosiileuy

NYMS ‘IUOOSBUISE SMUB WO 10 A0S wau mmm,diy 1B ajqejieny ‘600z ISnBny ,‘Jsjewipiqiny jomiginl [NV NYMS € Buisn Alpigin]. o JuBWaINSEaN Snonuiuoy,, ‘eMIgINL JNY st
‘wyo'paypadxs  SPOIBWBoRA[BUE/LSOGE] JOIEMBUDIULID/LOB}I0S A0D BAS IaJbA )/ diY 18 S|GBIIBAY “Z10-60-8-G18 Yd3 "6002 J1aqualdas |, (SIN/SN

—153-01) Allewoueds ssey wapue| uoneziuo| Aeidsonoajg AydeiBorewoiyd uoj Aq serepm Bumuug ur uodeleq pue ‘slewolg ‘sploy Ol@JBOJEH JO UOHEULLBIeQ,, "L5S POUWRIN YdT v
‘S0vS6 YO ‘BSOH BIUES ‘pleAsinog SUBIASG 08G ‘[eUONBUIBIU| ‘|dD WOL) IO A0D IWwau mmm diYy 18

a|qeleAY "6002 ‘82 1SNBNY . (SE00-500 dLW) J8IBM Ul SWIOJOD [BI0L JAUIO PUE 09 'F O UONDSISQ SNOSUBYNWIS ) 40} POLIBIA 1831 wiBBNI0D PalipoW,, ‘POUIBIN wiBEII0D PAUIPON ¢
(WO ouaYyrmmay diYy ‘SL610 YN *Alianag ‘el

-usp sBUILIWING 99| ‘DHNUBIDS OWLIBYL WOY JO A0B 1uaL mmy ;- diy Ve S|qeieay "6002 ‘8 Ael . ‘AawojaydoN @31 A9 ANpigin jo uogeuluuslaq,, ‘0’| UOISIASY ‘00SFOY POYIRIN UOLQ 7,
‘20518 OO ‘uopdunp puels “iq AsjleA asuspuad

-8pu| 959 ‘Id ‘Qud ‘[IBUDIN %087 WOl 1o A0S Ieu mam/ diy Ye BqelieAY ‘6002 'S Yorel . ‘AnswolaydeN a3 AQ Aupiqin jo uoleuluualeq,, ‘|’ UoISIAeY ‘LEESIN POUIBIN IIRYOHIN 1
/0518 OO ‘uonounp puels ‘iQ As|lep souapuad

-apu| 959 ‘Id ‘QUd ‘NPYOMIN ¥08T WO 10 A0S weU MMM dliy TE B|gelieAY "6002 'S Udte | AlewojeydeN 1ese Ag AUpIGIng O UoHEUILLBISQ, ‘|’ UOISIASY 'L 226N POUIBIN IIBYOIIN o1
gy mpmBo  spoyidiufeonAieue spoytaiw; 1a1emales/A06 eda “dy 1e 8|qejieny ‘600

—60-9-518 Vd3 ‘600z aunr ,‘Aiswonaeds sseyAudesBojewoiy) sen uwno) Arejded Ag Jaiem ui spunodwo) dluebiQ sjqealing Jo juswiainsesiy,, ‘0" UOISIAA ‘€8S POYISN YdI 6
'£2509 I Yooig

IUBIDS BAISAS WOl) 10 ACB TwaU MMM, dY 1B B|gelleAY ‘6002 ‘¥ Alerugad ,'Poulay aleiN (usbeay-]) Ase] ealsAg,, (juobeay-L) Ase] eslsASs
. "/2/2-/82 (20g) "68€p0 AW ‘eisnbny ‘Joong alels |gg ‘Aloreioge Bunsa)

3 % H ‘uoleq SeWer Woly 10 AoBjweu mmm i dRY 1B SIqe|ienY ‘6008 ‘92 Aei ,‘eoedspesH SIN/OD Aq Jerem Bupuuq ur epiueAg jo uoneululslad,, "0'L UOISIASY ‘10'SSEIN POUIRIN

¥eQ ‘S aung “'paig duor 006 O

0128

10002 D ‘UolBUIUSEM “MN '1994S | 008 ‘UOHBIOOSSY UHEDH Oljgnd UBDUSWY WoJj S|qE|eAY '(8661) UONIPS UI0Z “J8IBMSISBM PUB 1918/ JO UONBUIIEXT 8L} 10 SPOUISIN PIEPUEIS o
08262 OS ‘lliH

%00y “1g UoISBUET G281 “"ou] ‘SWAISAS 1501 [BLISNPU| WOy SIGEIIEAY ‘€002 ‘12 JOGWAAON ‘S 1891 Aq (100 PuUe - |OOH) saads auuojyd 8aid, ‘0'E UOISIASY '€00-660 POUIRI s
‘pasn

aq Aew JeUl SUOISIAA aalBuIB)e AU BUy d1e pals]| spouyiew oyl ‘Blo'wlse  dyy 10 6562-88F6| Vd ‘USXI0LOYSUOD 1S8M ‘OALQ JogieH Jieg 00| ‘[eUONEWIaIU| N1SY WOl 3|gB|IEAY |,
‘pasn aq ABW 1BU) SUDISIOA BUIJUO AjUO BU] /e Palsl| SPOISW ayL Jaquinu poylsw ay} ul sEbBip om

18| au1 Aq pareubisap S| oeNIWO) SPOUIS plepuels auy) Ag parosdde sem poljaw yaea yolym ul Jesh sy | 010" spoyiswipIEpUE]S mmm dny 1B S|qe|leAR 3iB 3UIUO SPOUIBIA PIEPUEBIS ¢
("unyyrswpIo MmvmouaLU/Aoh eda m .diy e ajgejieay) ‘511/90

—H/009/Vd3 "€002 . AnowWoNoads UoISSILT dlwoly-BWSEld pajdno Alpanonpul pamalp Alleixy Aq Je1epm Bupjuuq ul sjuawaj3 adel] Jo UojeUIULLSIS(, g’y UOISINSY 'S'00C POUWBIN Yd3 ¢
01LE

—10002 OQ ‘UOIBUIYSEA “MN ‘19211 | 008 ‘UONBIDOSSY UI[esH dlignd UBdUaWY WOl 3|qejieny (S00Z) UONIPS 1SLg JOIBMAISE/ PUE ISJEA JO UOHBUILLEXT Oy} J0f SPOLYISIN PIEDUBIS

‘g 0cle d0cle A -~ gwse|d pajdnod Ajaonpuj
‘uonend

‘aliie gliie -sy J0oaa1Qg ‘uondiosqy olwoly
(sav

—dDIAY) Anawoloads uois
-sjwd owuoje-ewseld pajd
2 2'¥ UOISIAGY ‘G002 | -NOD AjBAlonpul pamaia Aljeixy

451



40 CFR Ch. | (7-1-14 Edition)

Pt. 141, Subpt. C, App. A

[¥103
‘Lg eUN[ ‘8ZH9S U4 6L -PT0Z ‘61 oUnL ‘980G¢ U 6L ‘€T0% ‘TZ oUnf ‘g9pLe W 84 ‘€107 ‘T¢ ABIN ‘6962€ U 8L -TT0T ‘87 ounp ‘L7e8¢ A LL ‘TT0Z ‘¥%
aunp ‘groLe U 9L ‘0T0Z ‘8 SUNL ‘6653¢ M GL *600¢ ‘G 09T ‘69089 U L ‘6002 ‘0T "AON ‘PT6LS ¥A ¥L 1% POPUSWIE $®B ‘600% ‘€ S0V ‘85688 U L)

‘ONE 1/ Epeue) ‘oueluQ ‘uolsbury ‘jaang swieg gl ‘xajdwo) sasualosolg /69 alins ‘salbojouyoa] pue suol

-Nj0S JBIBM BIOBA WOl djqejleay ¢10g [udy ‘191ep Bunuug w (7o "3) 402 Biyousyos3 pue SWIooD [B10] JO UORDSI8(Q SNOSUE]NLWIS JO} POYIB 92uasqy/aouasaid, '01/03 Eumm._.mn
"8LO0LY AM ‘19buepz

‘(001 2UNG) onNuUdAY jWE ‘Pl 1SdlUled WO} B|qEJIEAY €102 Jequanop ,‘siosuag sjqesodsiqg Buisn Anawoiadwy Ag Jayep Buuu@ ul sjuojyy pue apixolq auuoly,, snid XOIPIolYD z¢
(‘wooyory mmm/ dyy Ye s|qejieny) ‘68508 OO ‘PUBIA0T ‘68E X0g 'O'd ‘Al Ybiagpurl 0095 "€10g Idy ,'Aawiuo

|JOSaW PUE SaNaAND pa|-lusbeay Jeue|d o|qesodsig Buisn JoJEAA Ul ([BJo] pue 93i4) SJUBPIXQ Payeulioly) o Uoneululal2g—o920} POYIBN YoeH,, "Auedwo) UoeH g
‘WO STOUBIOSULBLD MMM Je B|GBJIBAY €810 YN ‘@duaime jeang
19A0PUY 659 "2LOZ J2QWISAON ‘600 UOISIaA *,UONJIPald 8AlISOd AeQ SWES LM Jajep punoss Ui abeydijo) 10) 80Ussqy/o0udsald "2iNpadold 1] obeyd ised,, "ou| S90UBI0S WUBYD op
yupp/aobeds iepem dpy 1e o|qelieAy "g00-£1-4-S518

vd3 'e10g Ae .‘sen abing uabompN Buisn Anowonoadg ssepy/AydesBojewoiyy sey Aq Jajepy Ul spunodwog) oluebi(y ajgeabing Jo JuawwaINseap,, "0’ UOISIBA ‘t'¥2S POUIRIN Ydd ez
oLLe

~10002 OQ ‘uoiBUIYSEAL “MN 1984S | 008 ‘UOHEIDOSSY UJEsH dliqnd UBduSWY WOy S|qejieAy (gL0g) UONIPS pUZg SSJEMBISEA PUE IBIE/ JO UOHEUILIEXT BY] 0] SPOYIS PIEPUEIS gz

(sjutip/noB-eda sarem  .diy 1e s|qelieAY) “L00~2L-H-918-Yd3 '2L02 .'V4/SWI/uonen|id Aq Jo1ep Ul BIpiery) pue wiiplodsojdhin,, | '€291 POUIBN Yd3 2z
yuup/mob-eds 1a1em I

—11-4-G18 Vd3 "1 102 Aieniged . (SW/0D) Aewoioadg ssep/AydesBorewoly sen Aq sejep Bunuuq ur serepeibeq Jioyl pue sapiolsad auizel] Jo UoleuiIaled,, €25 POUIBIN Vdd oz
W00 SBOUBIOSWIBYO MMM B B|JelleAY ‘SF810 YN ‘@ousime] 19a1s

1BAOPUY 6S9 "210Z J9GWSACN "800 UOISIaA *,UoNolpald aAISOd AeQ SWES Yim Jajep punols ul abeydijoD 10} 90Uasqy/aouasald "2inpadoid 191 abeyd )sed,, "du] SadUaI0S WIBYD o
Sjuup/robeda serem Ay Ve sjqe|i_AY '200—€1-H-518

vd3 €102 Aep . ‘sen ebind uabomiN Buisn Answoinpoads ssep/AydeiBojewoiyy sen Agq 1ayepy ul spunodwog oiuebiQ ajqesbing Jo Juswainsesyy,, '0'L UOISIOA ‘b'pgS POUIRN YdTJ ez
0LLE

—1000g OQ ‘uolbulysep “MN 1994S | 00§ ‘UOHEIDOSSY UI[EdH Dl|GNd UBdLdWY Wi} B|qe|leAy (ZL0Z) UOIIPa PUZZ JSJEMBISEM PUE ISIEA JO UONEBURLEXT OL} 0] SPOYIS) PJEPUEIS gz

(yuup/mob-eds saiem; dyy e SIGR|IEAY) "L00~Z1-H-918-Vd3 2102 .'V/SWI/UoHeN|IS AQ JBYeM Ul BIPJEID) PUB WpLodsoldAiD,, 1 '€29L POURI Vd sz
spup/mobeds tajem dpy 1e s|qe|ieny ‘z00

—11-d-S18 vd3 "1 10z Aenigad (SW/0D) Alewoloads ssepw/Aydeiborewoly sen Aq ssiep Bunjuug ul sejepeifaq J1syl pue SepIolsad SUIZELL] JO UOHBUILLBIAQ,, 'E2S POUISIN Yd oz

-l00) jauueyD 9

452



Environmental Protection Agency

TU in at least 95 percent of the meas
uRgments taken each month, the St

more than
taken each
fied in §141.74

tive samples of
water must at no
measured as spe

t meet the turbidity requn emen
§§141.550 through 141.553.
(b) Slow sand filtration. (1) For

that if the State
significant 1nt

measured as s
and (c)(1).

exceed 5 NTU.
§141.74 (a)(1)

using

§141.74

Rlant studies or other means, that

graph (b) of this g
ning January 1,
at least 10,000 pg

ion apply. Begin-
R systems serving

p01; 67 FR 1836, Jan. 14, 2002; 69 FR
une 29, 2004]

§141.74 Analytical and monitoring re-
quirements.

(a) Analytical requirements. Only the
analytical method(s) specified in this
paragraph, or otherwise approved by
EPA, may be used to demonstrate com-
pliance with §§141.71, 141.72 and 141.73.
Measurements for pH, turbidity, tem-
perature and residual disinfectant con-
centrations must be conducted by a
person approved by the State. Measure-
ment for total coliforms, fecal coli-
forms and HPC must be conducted by a
laboratory certified by the State or
EPA to do such analysis. Until labora-
tory certification criteria are devel-
oped for the analysis of fecal coliforms
and HPC, any laboratory certified for
total coliforms analysis by the State or
EPA is deemed certified for fecal coli-
forms and HPC analysis. The following
procedures shall be conducted in ac-
cordance with the publications listed
in the following section. This incorpo-
ration by reference was approved by
the Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of the methods
published in Standard Methods for the
Examination of Water and Wastewater
may be obtained from the American
Public Health Association et al., 1015
Fifteenth Street, NW., Washington, DC
20005; copies of the Minimal Medium
ONPG-MUG Method as set forth in the

485



§141.74

'article “*National Field Evaluation of a
Defined Substrate Method for the Si-
multaneous Enumeration of Total Coli-
forms and Esherichia coli from Drinking
Water: Comparison with the Standard
Multiple Tube Fermentation Method™
(Edberg et al.), Applied and Environ-
mental Microbiology, Volume 54, pp.
1595-1601, June 1988 (as amended under
Erratum, Applied and Environmental
Microbiology. Volume 54, p. 3197, De-
cember, 1988), may be obtained from
the American 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), may be obtained from
Ozone Science & Engineering.
Pergamon Press Ltd., Fairview Park,

) Elmsford, New York 10523. Copies may

" be inspected at the U.S. Environmental
Protection Agency, Room EBI15, 401 M
St., SW., Washington, DC 20460 or at
the National Archives and Records Ad-
ministration (NARA). For information
on the availability of this material at
NARA, call 202-741-6030, or go to: hitp.”/
www.archives.gov’federal register/
code of federal regulations/
ibr__locations.himl.

(1) Public water systems must con-
duct analysis of pH and temperature in
accordance with one of the methods
listed at §141.23(k)(1). Public water sys-
tems must conduct analysis of total
coliforms, fecal coliforms,
heterotrophic bacteria, and turbidity
in accordance with one of the following
‘analytical methods or one of the alter-
native methods listed in appendix A to
subpart C of this part and by using ana-
lytical test procedures contained in
Technical Notes on Drinking Water Meth-
ods, EPA-600/R-94-173, October 1994.
This document is available from the
National Service Center for Environ-
mental Publications (NSCEP). P.O. Box
42419, Cincinnati, OH 45242-0419 or
hitp: www.epa.gov. nscep/.

Organism Methodology Citation 1

Total Coliform Fer-
mentation Tech-
nique 345,

Total Coliform
Membrane Filter
Technique©.

ONPG-MUG Test”

Total Coliform2 ..... 9221 A, B, C

9222 A, B, C

9223
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Organism Methodology Citation !
Fecal Coliforms 2 ... | Fecal Coliform 9221 E
Procedure 8.
Fecal Coliform Fil- | 9222 D
ter Procedure.
Heterotrophic bac- | Pour Plate Method | 9215 B
teria 2.
SimPlate 11.
Turbidity 12 ............. Nephelometric 2130 B
Method.
Nephelometric 180.12
Method.
Great Lakes In- Method 2 1©
struments.
Hach FilterTrak .... | 1013312

The procedures shall be done in accordance with the docu-
ments listed below. The incorporation by reference of the fol-
lowing documents listed in footnotes 1, 6, 7 and 9-12 was ap-
proved by the Director of the Federal Register in accordance
with 5 U.S.C. 552(a) and 1 CFR part 51. Copies of the docu-
ments may be obtained from the sources listed below. Infor-
mation regarding obtaining these documents can be obtained
from the Safe Drinking Water Hotline at 800-426-4791. Doc-
uments may be inspected at EPA’'s Drinking Water Docket,
1301 Constitution Avenue, NW., EPA West, Room B102,
Washington DC 20460 (Telephone: 202-566-2426); or at the
National Archives and Records Administration (NARA). For in-
formation on the availability of this material at NARA, call
202-741-6030, or go to:  hitprwww.archives.gov/
federal register/code of federal regulations/
ibr locations.html.

1 Except where noted, all methods refer to Standard Meth-
ods for the Examination of Water and Wastewater, 18th edi-
tion (1992), 19th edition (1995), or 20th edition (1998), Amer-

“ican Public Health Association, 1015 Fifteenth Street, NW.,

Washington, DC 20005. The cited methods published in any
of these three editions may be used. In addition, the following
online versions may also be used: 2130 B-01, 9215 B-00,
9221 A, B, C, E-99, 9222 A, B, C, D-97, and 9223 B-97.
Standard Methods Online are available at hitp.”
www.standardmethods.org. The year in which each method
was approved by the Standard Methods Committee is des-
ignated by the last two digits in the method number. The
methods listed are the only Online versions that may be used.

2The time from sample collection to initiation of analysis
may not exceed 8 hours. Systems must hold samples below
10 deg. C during transit.

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

4Media should cover inverted tubes at least one-half to two-
thirds after the sample is added.

SNo requirement exists to run the completed phase on 10
percent of all total coliform-positive confirmed tubes.

6M| agar also may be used. Preparation and use of Ml
agar is set forth in the article, “New medium for the simulla-
neous detection of total coliform and Escherichia coli in water”
by Brenner, K.P., et. al, 1993, Appl. Environ. Microbiol.
59:3534-3544. Also available from the Office of Water Re-
source Center (RC—4100T), 1200 Pennsylvania Avenue, NW.,
Washington DC 20460, EPA/600/J-99/225. Verification of
colonies is not required.

7The ONPG-MUG Test is also known as the Autoanalysis
Colilert System.

8A—1 broth may be held up to 7 days in a tightly closed
screw cap tube at 4 °C.

9 “Methods for the Determination of Inorganic Substances in
Environmental Samples”, EPA/600/R-93100, August 1993.
Available at NTIS, PB94-121811.

10GLI Method 2, “Turbidity,” November 2, 1992, Great
Lakes Instruments, Inc., 8855 North 55th Street, Milwaukee,
WI 53223,

11 A description of the SimPlate method, “IDEXX SimPlate
TM HPC Test Method for Heterotrophs in Water,” November
2000, can be obtained from IDEXX Laboratories, Inc., 1
IDEXX Drive, Westbrook, ME 04092, telephone (800) 321-
0207.
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12 A description of the Hach FilterTrak Method 10133, “De-
termination of Turbidity by Laser Nephelometry,” January
2000, Revision 2.0, can be obtained from; Hach Co., P.O.
Box 389, Loveland, CO 80539-0389, telephone: 800-227—
4224,

13Styrene divinyl benzene beads (e.g., AMCO-AEPA-1 or
equivalent) and sfabilized formazin (e.g., Hach StablCal™ or
equivalent) are acceptable substitutes for formazin.

(2) Public water systems must meas-
ure residual disinfectant concentra-
tions with one of the analytical meth-
ods in the following table or one of the
alternative methods listed in appendix
A to subpart C of this part. If approved
by the State, residual disinfectant con-
centrations for free chlorine and com-
bined chlorine also may be measured
by using DPD colorimetric test kits. In
addition States may approve the use of
the ITS free chlorine test strip for the

§141.74

determination of free chlorine. Use of
the test strips is described in Method
D99-003, “‘Free Chlorine Species (HOCI1~
and OCl1—) by Test Strip,”” Revision 3.0.
November 21, 2003, available from In-
dustrial Test Systems, Inc., 1875
Langston St., Rock Hill, SC 29730. Free
and total chlorine residuals may be
measured continuously by adapting a
specified chlorine residual method for
use with a continuous monitoring in-
strument provided the chemistry, accu-
racy, and precision remain the same.
Instruments used for continuous moni-
toring must be calibrated with a grab
sample measurement at least every
five days, or with a protocol approved
by the State.
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(b) Monitoring requirements for systems
that do not provide filtration. A public
water system that uses a surface water
source and does not provide filtration
treatment must begin monitoring, as
specified in this paragraph (b), begin-
ning December 31, 1990, unless the
State has determined that filtration is
required in writing pursuant to
§1412(b)(7)(C)(iii), in which case the
State may specify alternative moni-
toring requirements, as appropriate,
until filtration is in place. A public
water system that uses a ground water
source under the direct influence of
surface water and does not provide fil-
tration treatment must begin moni-
toring as specified in this paragraph (b)
beginning December 31, 1990, or 6
months after the State determines that
the ground water source is under the
direct influence of surface water,
whichever is later, unless the State has
determined that filtration is required
in writing pursuant to
§1412(b)(7)(C)(iii), in which case the
State may specify alternative moni-
toring requirements, as appropriate,
until filtration is in place.

(1) Fecal coliform or total coliform
density measurements as required by
§141.71(a)(1) must be performed on rep-
resentative source water samples im-
mediately prior to the first or only
point of disinfectant application. The
system must sample for fecal or total
coliforms at the following minimum
frequency each week the system serves
water to the public:

System size (persons served) S;';‘eplief/
500 1
501 to 3,300 2
3,301 to 10,000 3
10,001 to 25,000 4
>25,000 5

1Must be taken on separate days.

Also, one fecal or total coliform den-
sity measurement must be made every
day the system serves water to the
public and the turbidity of the source
water exceeds 1 NTU (these samples
count towards the weekly coliform
sampling requirement) unless the State
determines that the system, for
logistical reasons outside the system’s
control, cannot have the sample ana-
lyzed within 30 hours of collection.

§141.74

(2) Turbidity measurements as re-
quired by §141.71(a)(2) must be per-
formed on representative grab samples
of source water immediately prior to
the first or only point of disinfectant
application every four hours (or more
frequently) that the system serves
water to the public. A public water sys-
tem may substitute continuous tur-
bidity monitoring for grab sample
monitoring if it validates the contin-
uous measurement for accuracy on a
regular basis using a protocol approved
by the State.

(3) The total inactivation ratio for
each day that the system is in oper-
ation must be determined based on the
CTy9y values in tables 1.1-1.6, 2.1, and
3.1 of this section, as appropriate. The
parameters necessary to determine the
total inactivation ratio must be mon-
itored as follows:

(i) The temperature of the disinfected
water must be measured at least once
per day at each residual disinfectant
concentration sampling point.

(ii) If the system uses chlorine, the
pH of the disinfected water must be
measured at least once per day at each
chlorine residual disinfectant con-
centration sampling point.

(iii) The disinfectant contact time(s)
(“*T"") must be determined for each day
during peak hourly flow.

(iv) The residual disinfectant con-
centration(s) (**C*") of the water before
or at the first customer must be meas-
ured each day during peak hourly flow.

(v) If a system uses a disinfectant
other than chlorine, the system may
demonstrate to the State, through the
use of a State-approved protocol for on-
site disinfection challenge studies or
other information satisfactory to the
State, that CTeoe values other than
those specified in tables 2.1 and 3.1 in
this section other operational param-
eters are adequate to demonstrate that
the system is achieving the minimum
inactivation rates required by
§141.72(a)(1).
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TABLE 1.1—CT VALUES (CTo9o) FOR 99.9 PER-
CENT INACTIVATION OF GIARDIA LAMBLIA
CysTs BY FREE CHLORINE AT 0.5 °C OR
LOWER 1

40 CFR Ch. | (7-1-14 Edition)

TABLE 1.3—CT VALUES (CT 99.9) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYSTS BY FREE CHLORINE AT 10.0 °C'—
Continued

Resid- pH
ual
(mg/) | <6.0 6.5 7.0 75 | 80 | 85 | <9.0

137 | 163 | 195 | 287 277 329 390
141 168 | 200 | 239 | 286 | 342 407
145 | 172| 205| 246 | 295 | 354 422
148 176 | 210| 253 | 304 | 365 437
152 | 180| 215| 259 | 313 376 451
155| 184 | 221 | 266 | 321 | 387 464
157 | 189 | 226 | 273 | 329| 397 477
162 ( 193 | 231 | 279 | 338 | 407 489
165 | 197 | 236 | 286| 346 | 417 500
169 | 201 | 242 | 297 | 353 | 426 511
172 | 205| 247 | 298| 361 | 435 522
175 209 | 252 | 304 | 368 | 444 533
178 | 213 | 257 | 310 375| 452 543
181 | 217 | 261 | 316 382 | 460 552

1These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CToy o value at the lower temperature and at the high-
er pH.

TABLE 1.2—CT VALUES (CT 90.) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYsTS BY FREE CHLORINE AT 5.0 °C1

Free pH

reskl:l-
ual

(mgfl) 60 | 65 | 70 | 75 | 80 | 85 | 9.0

0.4 .. 97| 117| 139 | 166 | 198 | 236 279
0.6 .. 100 | 120 | 143 | 171 | 204 | 244 291
0.8 .. 103 | 122| 146| 175| 210| 252 301
1.0 .. 105 125| 149 | 179 | 216 260 312
1i2ie 107 | 127} 152 | 183 | 221 | 267 320
14 .. 109 | 130| 155 | 187 227 | 274 329
16 .. 111 | 132| 158 | 192 | 232| 281 337
1.8 .. 114 135| 162| 196 | 238 | 287 345
20 . 116 | 138| 165| 200| 243| 294 353
22 . 118 140| 169 | 204 | 248 | 300 361
24 . 120 | 143| 172 | 209 | 253 | 306 368
26 .. 122 | 146| 175| 213 | 258 | 312 375
2.8 .. 124 | 148 | 178 | 217 | 263 | 318 382
3.0 .. 126 [ 151 182 221 | 268 | 324 389

1 These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CTqos value at the lower temperature, and at the
higher pH.

TABLE 1.3—CT VALUES (CT ¢9.9) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYSTS BY FREE CHLORINE AT 10.0 °C1

Free pH
resid-
ual
(mgfl) =6.0 6.5 7.0 75 8.0 8.5 9.0
<04 .. 73 88| 104 | 125| 149 | 177 209
06 .. 75 90| 107 | 128| 153 | 183 218
08 .. 78 92| 110 131 158 | 189 226
1.0 79 941 1121 1341 1621 195 234

Free pH
resid-
el 60 | 65 | 70 | 75 | 80 | 85 | 9.0
ety | = : ! : ! 5 | <o
12.] 80| 95| 11a| 137| 16| 200| 240
14.| 82| e8| 116| 140| 170| 206| 247
16.| 83| 99| 119| 144| 174| 211| 253
18 86| 101| 122| 147| 179| 215| 259
20.| 87| 104 124| 150| 182 221| 265
22.| 89| 105| 127| 153| 186 | 225| 271
24.| 90| 107| 129| 157| 190| 230| 276
26.| 92| 110| 131| 160| 194 | 234| 281
28.| 93| 111| 134| 163| 197 | 230| 287
30.| 95| 113| 137| 166 | 201 | 243| 202

1These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CTyos value at the lower temperature, and at the
higher pH.

TABLE 1.4—CT VALUES (CT 90.0) FOR 99.9
PERCENT INACTIVATION OF GIARDIA LAMBLIA
CYSTS BY FREE CHLORINE AT 15.0 °C

Free pH
resid-
ual 60 | 65 | 7.0 | 75 | 80 | 85 | 9.0
oy | <6 ) 7 : : 5 | <o
04 ..] 49| s9| 70| 83| 99| 118| 140
06.| 50| eo| 72| ss| 102| 122| 146
08.| 52| 81| 73| 88| 105| 126| 151
10.| 53| 63| 75| oo 08| 130| 156
12.| 54| ea| 76| 92| 111| 134| 160
14.| 55| 65| 78] 94| 114| 137| 165
16.| 56| 66| 79| 96| 116 141| 169
18.| 57| e8| 81| 98| 119| 14a| 173
2 58| 69| 83| 100| 122| 147| 177

59 70 85| 102 | 124 | 150 181
60 72 86| 105| 127 | 153 184
61 73 88| 107 | 129 | 156 188
62 74 89| 109 | 132 | 159 191
63 76 91 111 134 | 162 185

1These CT values achieve greater than a 99.99 percent in-
activation of viruses. CT values between the indicated pH val-
ues may be determined by linear interpolation. CT values be-
tween the indicated temperatures of different tables may be
determined by linear interpolation. If no interpolation is used,
use the CTos value at the lower temperature, and at the
higher pH.
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TABLE 1.5—CT VALUES (CTo99) FOR 99.9 PER-

CENT INACTIVATION OF GIARDIA LAMBLIA
CYsTs BY FREE CHLORINE AT 20 °C 1
Free pH
resid-
ual
(mg/) 6.0 6.5 7.0 7.5 8.0 8.5 9.0
<0.4 .. 36 44 52 62 74 89 105

06 . 38 45 54 64 77 92 108
39 46 55 66 79 95 113
39 47 56 67 81 98 117
40 48 57 69 83| 100 120
41 49 58 70 85| 103 123
42 50 59 72 871 105 126




