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WLTHOO FOR THE DETERMIMATION OF THE
MAT MM TOTAL TRIHALOHMETHAME POTENTTAL
METHOO 57C.1

1. Zcopm and Applicatfon

.1 This method is to be used for regulatory purposss only pursuant to
section T41.10 of the trihaTamethane [THM) requlation Referssce 1,
It shoyld mot be used to estimate THM concentrations for any other
purposa 1o conjunctidn with the regulation,

1.2 This owthod 13 mpplicable o the Mtermination of EMe maximm kotal
trihaicmethara potential [MTP) of Finished dreinking water for those
grouncwater suppifes that have failed thm HTF test dua o the
abience of mxcess disinfectant sfter seven days of storage a3
geseribad Tn Refarence I.

1.3 Tha method i3 desigred bn yleld THM concentrations higher than
thode normaily found in a distribution system, It {f asfthar 2
predictor of distribution syttem THM Goncentrations nor a measyrs
of total grecursor and shouTd not be used for Ehase purposas.
Precursor tests are mora appropriataly condycted under sample
storage conditions that sioulate comditions found at specifie
locatioms., Refersnce 2,

1.4 Other than semple collaction, the entire procedurs myst ba
gerformed by 3 laboratory certifTed For the analysis of toral
trihalomethanes (TTHM].



1.5 The method 2t degoribed f5 capable of monitoring MTP yalues hutl;n-m
T and 200 ng/l. for water supplimx with & sever day zhlorine demand
af lass than 5 pEm o using 4 smople storage tamgrature of 2570 [
highar! amd 2 buffered pH range of 2.0 tg §.5.

2. Sumary

2.1 Ouplicate field tampiss e m1lecTad and eansported to Lhe
witing laboratory. At the texting Taboratory, tha pH of the
sampie i3 sdfusted to 9.2 and the fres chlarine racigual 1s
increased at least 5 /L through thm addition of a solation
Ccmtaining 2 boric acid byffer and hypochlarfte. The resuiting
mixture 15 Foroerticz]ly smaled and stormd at 25°C or above for
seven days. Aftor teven daya, tha presence of free chiorine
restdual of at least 0,2 o/l 15 verified and then 15 chemically
redused with a'd'm:h]u*‘fnat‘fng agemt. The semles ire then analyred
for their TTHM {onTent according b0 Reference 3 or 4. It 13
recommended that the TTHM analy<is ba completed withfn 12 days
fallowing incubation,

3. Inteforencasz .

3.1 TTHM precuriors, bramine, bromide fon, and 1o 4 Tassar sxbent
lodfne amd fodide fon comtained in the reagents can add ko the NTP
velue. For Lhis reason, a4 laboratory réagent blank (LR [Section
B} must ta routfrely monitored. [Ff the LR8 appears b0 add
significantly to L MTP value, the source o interferint must be
iprated and eliminated, For field samlas, the alternative LAB
Frocedurs (Saction 3.3) may be uvsed. LRB valyss raneot be
subtracted sxcept as moted in Saction 5.3, 8Tank water amd the



ot weed hﬁffurfh:nu:hhr*lt! reigent are specifically treated by
exhaustiya chloriration at elavated temperaturss o aT{minste
imtarfsrances from TTHM precarsors. Howdver, upom storage the
combined buffer/Awochiorite reagant amd blamk watar myy Decome
contaainited with THM, [mdirect taits for halide fon interference
can ba accomplished by an added precyrsor tedt (Section 91 or can
be serformed by ™utinely analtyring an EMES -Cincinnati MTR szmle.
Excessive bromide 1on {nterfarence i3 indicated by thess tests when
tha summation of the brominated trihalcmethanes sxcesd 10 ¥ of tha

TTHE value.

1.2 Other sourcss of inteeferences are discessied in the approgriate
sections of the required amalytical methods. o*%

Apparatus

4,1 Comstant temperature storage containar -~ water hath or incubator,
757C and or above.

4,2 Reagent witar system -- Carbon FiTtered disti1led water o carbon
fiTtersd deionized water.

4,3 Freés avallabla chlarine teat equipeent -- 33 reguired by the choice
of method (See Sections 7.7 amd 7.7.10.

4.4 RKeflux apparatas -+ 1 o J L bedling FMlask, Reflux condenser and
haater,

4.5 Samgls Bottles and Seals

d.5.7 2% oL b reagent baflles wilh open top screw caps and
Teflon faced siT9come saptun Yiners.
4.5.2 0 ol vials with open top sorew caps and TefTon faced

s1licone saptum 1iners,



3.

4.6 Narrow range pH pager -- pH range apcraximately & to 10.

2.7 TTHY apalytizal squipment -- Zes Bpparatus in Reference 3 or 4

Iaction 4,

4.8 Convection Jwen - (Optional) Yented, operazting Lempewakjes pgar

171 v o

Rragents

5.1 Chiorfne Zolution -« aoproximately 2000 mg/L.

£.1.1

5.1.2

5.1.3

AR pirecus zolution of chiorine (hypochlarita) 1is prepared
by either of te foilowimg w0 methods: (1) dilute &0 = of
commerciyl sqlution of 5.25 pargent sodium hypochlaorite
fTaundry blsach} bo 1000 =L with reaqent water, or (2}
bubble chlorine gax inte reagemt water umtil the solution
turns dark yallow, then xidust tha pi to 9.7 or higwer with
sodivm hycroxfde salution,

RBeflux U ypachlarite solgtfon for $iz hours, then remove
tha cordensar and boil Foer at least 30 minutas langer to
remye THM' S that may have been produszed. Cool amd store In
an mohar glazs bottis with & Teflgn 14ned screw cup.

Priee bt use, amaiyze tha refloaosd chlorfne solution ko
deterdime Thw concentration of fres chloring, [Uiu tha
[cxdoametr 1 Methodd A9A for chlorime a< described in Stamdard
Rethods Refarence 5.

MITE: For this test, d1lyte tme chiorine solutiom such that
0 o WMol of titrant 13 used.

5.2 Blank Water

5.2.1

Treat the reagent water (4.2} as follaws: Tp wach liter of

redgent water, add 1.0 ml of 1.0 N sodium hydraxtce saiytfon



and 5 mg/L of fees chlorime {5.1.2). Reflux 3 oixturs for
16 hour. ool to 3°C then busble a ¢ontamirant free gas
such a5 He ar I'n‘E Ehrougi the folutfan at 50 ml/minute for
at Teawt one Mour, Allow the solution to cool! to room
tomparature, Lhan meytralize with 1.0 m o 1.0 N suTfuric
acid. Chest to make cartaln that 2 free chlorine residuz)
fn aicess of 0.2 o/l remains. If not, repeat the sntirs
procedura usimg a higher comcentration of frem chlarina,
Aftar thiz treatment, the water should be free of THM'c amd
THR precursars. Stors blank wakar in 3 sgrew cap
septum=s2aled bottle fn am area known to be fres of THMs,
but be certain to check for THA comamination befure using.
Blank water 1§ used for the added precursor Last [h:t‘tun_?}
and laboratory resgent blank tests {Section 3).
MOTE: As an aiternative tm rwfluxing and gas purging, place
the 2ixture in & narrow mOUCY flask and heat fn a convection
oven avernight at the b21T1ng point oFf watar. The
Lemperature of the aven must be adlusted 50 that tha mixture
dows not bail,
5.1 Compined Buffer/HypochTorite Reagent

5.3.1 Barie acid -- anhydrous, ADS *eagent

5.3.¢ Sodiuw hydroxids -- ACS reagemt [store in a desiccator).

5.%3 Plszolve 3.5 of dry sodium nydroxide in 400 oL of reagent
water. Add 10.0 g of borie acid.  Stir unti] complately
dissoived. Calcutace the volume of chlarime solution
[5.1.2) that contains &0 s of free chlorfne, 2dd This
volume bt the beris acid boffer solutien, Reflux the

resulting tolution usimg a magmetic stfrrer/hoc plate for 15



Mours. HRemoye the refluyx condensar and gently bofl until
the volipe 15 redyced ta zbout 250 A, Cogl. Taks a small
somle and detarmine tha free ¢hlorine residual using cne of
thy mathods referanced in Sectiom 7.7.1, and read the
apeeial pote, The free Chlgrine Concentration of this
resgent pust ba oat Teast 125 mg/L C1 when Finally diluted to
30 m. If sufficient chlorine iz not presant, then
detorming the aount of refluzed hypdchlorite solutton
(§.1.3) mequired to produce this final congentration. Add
This amoumt, then dilute to 300 @l wikh blank watsr [Section
£.2). Store this solution in an sobar glass bottle with a
Teflon 1ined Screw cag, If.the fres chlarine residral drops
balow 125 mg/L, then sdditional saflyxed hypochlorite
solutfon may be added. Ten ml of the buffer/mypochlorite
so0lution added to 250 mi of sample should provide a huffared
pH of %.2 [2cceptable ramge 9.0 to 9.5) and 3 free residual
chloring value of 5 or mors mg/L.
MOTE: A1 an aTternative to refTuxfng and Boiling down to
250 mL, place tme solution fr & narrgw douth Flask and heat
in a convection oven overnight at the boiling point of
watsr, The temperature of the ovenr must be adjusted so that
the solution dows not bodil.

Dechlarimating agent — sodfum sylfite, A.C.5.

54,1 Distolve 2.0 4 sodivm sulfite fn 100 mL of Llank witer,
Discard sfter one week.

1,5-dThydroxpbenzoic actd {DHEA) - 97X pure.

5.5.7 Stock DHBA soluticn: dissolye 0,154 g of QHBA dr 1000 mL of

reagent watar {4.2).



5.

Samyle CoiTection amd Hamdling

5.1

8.2

6.3

§.4

All samples are coileczad in ouplicate, Fleld Sewple T (F5-1) and
Flald Sampla 2 [F3~2}, 1n 240 to 300 ml narrow mouth ssber glass
et les with Teflaft Vinad screw caps.

S5emlad are collected from 2 point In the distribution system
raflacting the maiximm residence tima.

Samples are collected headspace free according to the smmpTing
procemure dascribed 1o the TTHM analytical method Refaremcs 3 ar 4,
Skors 237 samles at 4%C in tw dark in a protacied area known to
ba fres from contatnation. Process all smoplas within 14 days of

callection.

Procedurs

11
7.2

7.3
7od

7.5

1.6

Por abcut 20 mb of the FS-1 sample nto a claan beaker.

Adr the combined buffar/hypochigeice solutfon (Section 5.3) to the
F3+1 samp]e contained in the F5-1 sample bottle at the rate of 1,90
o salution/25 ml smpie. Check the pH of the buffered samls with
narrow range pH paper to oake cartafn that the pd 15 within the
acceptahle mange (9.0 to 9.5]. '

MITE: D¢ not dip tee pH paper intn the sample. Tooch the pH paper
D a sEmpie wetted tireing rod.

Fill the F5=1 ottle with the atfquot removed §n 7.1,

Seal the bottle with 3 Teffon 1imed teptim seal according to tha
THHM oethod used Refersnce 3 or 4. Shake for one ainute.

Store the andified F5-1 sample i the dark at 257 ar higher for
seven dayl.

After the storage period, aiiquots of the FX-] samie gre
transfarred (with oinfmum agitation) fnto bwo 25 DL screw cap



7.7

7.8

saptun 324l vials contatining Q.2 oL sodfum zylfita splution
(Sectfen 5.4). Seal both vials according to the TiHM procedurs.
Identify these containers ags Fleld Sample 1A {F3=TA] and Filald
Semple 18 (F5-18). It 15 recommended that Lhe Fi-1A samle be
anaTyzed for TTHA within 14 dayy followfng incubation, provided The
tast s valld [(Sew Sections 7.7 and 7.3). .

AnaTyre the remaining Fi=1 smmple o detgrmime the free chlorine
res Al contant.

7.7.1 Use Standard Methods 40GC, 409E, or 209F. d

MOTE: Tha buffer required in tha Stamdard Method (Sactim 7.7.1]
for frae chlorine residual may not be strang snough to overcome Lhe
boric acid buffer that 15 ilrezdy present In the seople, amd
therafore, the sample pH may need to be adjusled to the requirsd
value with 1,0 normal sylfuris acid before proceeding with the fraa
chlorine residual tmat.

Tha free chlorine resfdual oust be at Taast Q.2 mgfl, IfF 1t 1s

mot, them the entirs test 15 invalid, If the test is invaiid,

T diseard the vials prepyd in Section T.6.

1.9

7.2.1 The procedure may be repented using duplicate or fresk
samyles for those Water Supplies that have failed 7.3.
Addftional combimesd buffar/hypochlorite sofution should be
sjded at 7.2 to emzure Chat the fr=e chlorine residual i3 in
axcess af 0.2 mg/L after 7 days of Incubation {7.8).

If tha tmst 15 valid, then determins the TTHR content of FE-TA, or

FI-1B if a duplfcate 15 needed, according to the TTHM methods

Referencs 2 or 4,

Usa the F5-Z samle g5 3 duplicata for Section 7.8.1, quality

contral, or in ¢asa of shipping or labaratory aceidents only iFf the

14 day bolding time has not been excesded.



8. Procsdurs for Laboratory Reagent Blank [LRB) Tast

Substitute blank water [Seetion 5.2)] In the samie battle for the
sxmole and analyte iceording © Section 7.

An LRAD of Jess than 5 ug/L TTHM shauld be obtained, otherw{sa,
shrormally high TTHE valyes for the field taeplas will result. If
LRE raluss ar= in sxcsss of § ug/L TTHM them the lapgratary should
phtafn a mew tource of Teagent water amd/or rsagents, If thm
comtmnination sourcs 13 The réagent water, the aftsrnate procedurs

for meazurimg B LAR in fleld samples only may be used az

dericrfbed 4n Sactien 8.3; thiz 1z alTowed dnly Decausa reagent

water fs not added Lo the Flald s=mpies,

Altarnate Flald Sample Blank.

8,3.1 Pyrge aporoximataily 100 m_ of blank watsr {Section 5.2} and
the conbined buffer/hypochlorite reagent [Sactfan 5.2) 1n
separats contaipers for approximately J0 ainutes with
nitrogen to remove any THWa.

8.3.2 Add 1.0 mL of tm purged buffer/hypochlorite reagent and 0.2
o, of the dechloringting agent {Section 5.4) ko 2 25 ml
vuamptie bottla. F117 the bottle Just to averflowing with the
purged hlank waber and Seai. Mix by thaking, then determine
vt TTHE concentration a¢cording to maferenca 3 o 4 within
14 days. If tha solutions were proparly purjed, ths TTHH
vilue w11 be lass than 1 ug/L.

8.3.3 Store o aliquot of the prged bulffor/hypochliorite reagent
{Sectin B.3,1) Meadapace free along with MIP samples at
759 (or higher) Tor 7 days.



2.3.4 At tha end of 7 daym prapace 3 second LRB accorging to
(8.3.2} using freshly purged blark water, dechlorfnating
agent and the 7 day old buffer/hypachlarity reagent from
{8.3.3); but do not repurge the stored buffer Mypochlarits
raagent, The TTHM concentration in this LRB determines the
apount of THM pradoced By the reaction of fres chlorine wilth
Arecursors contafmed in the buffer/hypochlorite reagenst, If
tha TTHM concentration iz less than 5 wg/l, them proceed
with the TTHM Deasurements of f1eld samles using the zame
bateh of buffer/hypochiorite reagemc, [F TTHH values axceed
S pg/L, than an IT:H.'I'I'II'I‘.-E' fourca of reagermts mUsST D
ohbtsined that provide Tess than 5 wg/l TTHM intarfepsnce.

9. Procedure for Added Precursor Test

3.1

2.2

2.4

F13] and 5231 3 tarsd sample bottle with blank water prepared
sccording o Jaction 5.2, Rewsigh the f{11qd bottle, [Determine
tha volume of water contained in the bottle Lo the nearest ol
assuaing that the density of the Llank water 15 1.0 g/mL,

Frocess the blank weter according o Section 7 wxcept at Step 7.7
it TG.0 W of the DHRA salutien/25 ol of sample bottTe volume
(Smction 5.5.1) just before the sddition of Ehe buffer/Mypochlaorite
sotution,

For 100 % rscovery, thia btast shewid produce 48 ug/l of TTHM.
These data may be corrected for ~eagent water blames [Sectfon B.1]
only), Set Table 2 for iingla Taberacory test data.

10, QuaTity Control

101 Aralyre DEl-Cincimnati maximm trihalosethane potential quality

cantral samles guarterly,



10.7.1 IT tha bdrominzted specias are abrormaily high, check
reagents for breomide ion interference: (Sectiom 3.1).
10,71.2 Tha results must be within 20X of tha true valua.
10.2 Analyze 100 af a10 smemples in duplicate.
10,2.1 Campare iM Fi«1A and FI-38 results. The ted valuss must
apren within I ¥ at concantrations aboye 50 pg/l TTHH.
10.3 Analyaze laboratory reagent Blanks adcording o Saction 3.7, and 3.1
iy, Sed Tabla 1 for singls Tabortory test data.
11, CalcuTatiaons
17.1 Calculate tha concentration of the TTHM by the procedurs described
in tha THY mwrthod used, do not subtract LAE concentrations for
fleld smmples.
12. Precision amd Acturacy
12,7 Single Taboratory accurlcy and precisicn gdaty have bDesn collected
by tha Technical Support Divisfom (T30}, Orfice of Drinking Water,
and L Municipal Envirommenta) Ressarch Labaratory (MERL}),
Cincinnati, Ohio A5Z68. Thedé datd appear Tn Tables 1 through 4,

At this Time no interlaboratory data ara availabla,
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TAALE 1

Single Laboratary {MERL) Test Results for Laboratary Resgent Blanks?

Samp 1e Lorcenteatfon gt
N EHC]3 EHBrCiE CHBEEI EHEI-3 TTHY
L ——  —eeeee———————————————————————————————— ===
1 3.0 0.3 c 0.1 < 0,1 3.3
2 V.7 < .1 < 1.1 < 0.1 1.7
3 T.3 < Q.1 = 0.,] < 0,1 1.3
4 1.5 L < 0.1 < .1 1.5
L 2.3 2.2 < 0,1 « 0.1 2.%
& 2.5 a.1 < 0,1 « Q.1 2.7
7 2.5 0.2 < 7.1 <, 2.7
AvErage 2.3
Standard Qeviation 2.1
Aalative Standard Deviation e |

R Ten Saction B



S5'ngle Lakoratory [MERL) Accuracy
Added Frachrsor Test

tmmla
MDA I:I-II:‘IE
1 4K
2 E1
3 i
4 [ )
5 48
5 a3l
¥ L

A Soe Section 9

TAOLE 2

Foncentratian ugfl

aiﬂ Precision for

EHBHHE E:—ng:‘I I.‘.'I-I_Br3
3.4 « 3.1 « 1,1
1.5 < g1 < 0,1
3.0 < .1 < 0,1
1.8 < 0.7 < 0.1
3.7 0,0 + 0,1
3a 2 Q.1 < .1
1.6 ad.1 < 0.1

fverage TTHM

Stamtard Qevdation
Relative Standard Daviation

Average Blank for Tast
Fxpacted test Yalue
Towal Expectad Yalue

Recovery

55
4z
52

L&

i
= T ]
¥

HE ..
€48 8¢



TALLE 3
Singla Labarztory (T50) Accuracy ang Prectsion
far Adddsd Pregursar Test

Congentration un/l

True Fercent

Sap e _ l:llli'.ﬁ3 CHErC? 2 CH'EEc'I I:H'Bra TTHM ¥alue Errar
-4 o 0.1 = 0.1 <« 0.1 55 ma -15
oc-A 1 t.4 o1 « .1 100 17 17
-8 10 1.2 0.3 < 0.1 110 10 =

Boea Section iD.7.



TABLE 4

SingTe Laboratory (T50) Maximm Total
Trihalomethane Potentii]l For Gomdwiter

S | & Concantration pgf)
Mo CHET CHBrC1 CHEEC'! CHEr TTHH
3 2 ]
1 &1 Fa i) 8.3 1.E a1
g Er 2] 9.8 T.3 -
1 H P 10 1.4 100
4 &1 17 3.1 T.1 2]
5 '] Py ]3] 1.4 10
& & 21 10 1.5 7
7 71 s 10 1.4 104
Average W ug/L
ttamdard Daviation £
RaTative Standard Deviation X



MAKIMM TRIHM OMETHANE POTEMTIAL [HTP) FOR EROUMIMATERS

Free
Residenl " T [ugfL}

Semple c ™ TTIH

[ 3 Saple Prep. {rg'L} {ngfL) CHC1,  CHBrCl, CHEXI? (kL L [a/L}
1 Elkhart, Clecle R Inst, - z.74 220 1.5 1A 0. 25.9
Collected - §577/81 MTP-1 nF s £1.7 5.6 1.4 0,2 X9

In = 5712, ut - 5719 nip-2 2.0 - 2z2.\ Z7.43 1.4 0.3 2311

2 Ouford, B557 Toed A4, [nst, < 0.1 1.98 5.6 1.6 i.B 0.4 .4
Collected - 515 MTP-1 -3 Z.p8 5.7 4.4 3.0 n.1 13.4

In - 519, Out - 5726 MIP-2 4.2 - 56,1 17.1 F.g 1.1 pZ.2

1 Clermant, Gulf, ¥ers Crur  [nst. <« 0.1 1.12 L 1.5 12.4 7.5 er. i
Collacted - 5715 MIP-1 [ 3 1.46 4.5 7.9 12.0 5.0 9.5
In 5,19, Dut 5/26 HTP-2 1.6 - 49.2 2.9 15.3 3.8 ar.z

4 Imdlan K111, Taft tap Inak G. 2.7¢ 5.8 b.1 c.2 .8 18.3
Collecied - 5714 MTP-1 W 2.0 5.1 6.0 6.3 0.9 18.5

In - 57/1%, Qut 5/M MTP-2 19 - 56.0 12.7 % 1.2 95.8

E Midddstewn, J455 Town B1d. Inst <« 0.1 1.8 2.9 7.0 12.1 5.5 £7.5
Collecked - 5/1% mTP-1 WF 1.18 5.7 8.3 ¥1.5 6.2 ah.2

In - 5719, Out 5/28 mTPr-2 1.8 - ¥».6 .9 13.0 6.9 7.4



