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ABSTRACT

This CICAD on Trichloromethane was drafted by Takgy Advice and Consulting Ltd in light of
documentation arranged by Environment Canada aadttHEanada as a feature of the Priority SubstaRoegram under
the Canadian Environmental Protection Act (CEPA)e Goal of appraisals of need substances under @Etelevaluate
potential impacts of circuitous introduction in tigeneral environment on human wellbeing and additly natural
impacts. Information recognized as of October 1888 considered in the source record. A far reachiriting inquiry of
a few on-line databases and different sources edsr February 2003 to distinguish any key refeesndistributed
consequent to those fused in the source repora Bathe way of the associate audit and the adgktysof the source
archive is introduced in Appendix 1. Data on thsoafate audit of this CICAD is exhibited in Appexd. This CICAD
was endorsed as a global evaluation at a meetitigeofinal Review Board, held in Varna, BulgariaSdptember 2003.
Members at the Final Review Board meeting are dembrin Appendix 3. The International Chemical Saf€ard
(ICSC 0027) for Trichloromethane, created by thermational Program on Chemical Safety (IPCS, 2p0t&s likewise
been recreated in this report. Trichloromethane (Mo. 67-66-3) is a reasonable, dismal, unpredietéibid with a

charming etheric smell.
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INTRODUCTION

Trichloromethane—likewise referred to by its formaime as trichloromethane (CHCI3 )— was the mosftas
as possible distinguished unpredictable naturalpmamd (VOC) in the Nation's ground water examingdhe U.S. Land
Survey's (USGS) National Water-Quality AssessmBiffQA) Program (Squillace and others, 1999; Morad athers,
2002; Zogorski and others, 2006). Grady (2003) taafdilly reported Trichloromethane as the most tueltly identified
VOC in a national investigation of both ground-asdrface-water wellsprings of drinking water for gpo water
frameworks (CWSs). Trichloromethane and three odliginguished trihalomethanes (THMs) — bromodicbinethane,
dibromochloromethane, and bromoform—are cleansiywtdms normally created amid the chlorination cdter and
wastewater. Entirely talking, "trihalomethanes" liggpto trihalogenated methanes containing anh@hialogen molecules
(chlorine, bromine, iodine, or fluorine), yet thisrm will be utilized as a part of this report tbude just to those
containing either chlorine or bromine in light bEtfact that these are the ones most ordinarilygized, or broke down
for, in chlorinated waters. The act of treatingptdf surface and ground water with chlorine fongml wellbeing reasons
started in the United States in Jersey City, Nemwele in 1908, and since has turned into a stanstemtegy for CWSs the
country over. The basic role of chlorination ofrthing water is to keep the spread of waterbornknsisses, particularly

lethal infections, for example, cholera and typhdiespite the fact that chlorination has beenadili to treat drinking
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water across the country for right around 100 yektishloromethane and different THMs were inityatecognized by J.J.

Rook in 1974 as being delivered amid the chloroxaprocess.

The vicinity of Trichloromethane in drinking watés a potential human-wellbeing concern. In 198@, thS.
Ecological Protection Agency (USEPA) characterizEBdchloromethane as a likely human cancer-causiggna
("Group B2" cancer-causing agent), taking into actgroof of its cancer-causing nature in creature4998, the USEPA
amended the cancer-causing nature hazard evalugtidrichloromethane, expressing that the compoigngrone to be
cancer-causing to people by all courses of intrbdncat fixations sufficiently high to bring abogytotoxicity and
development of regenerative knobs in vulnerableu@is. Bromodichloromethane and bromoform likewige saispected
human cancer-causing agents, while lacking infoionaexist to evaluate the human cancer-causing bilityaof
dichlorobromo The aggregate worldwide flux of Tiamomethane through the earth is around 660 008 fanevery year,
and around 90% of emanations are characterisstairting point. In the late 1990s, about 520 00% twere made every
year, essentially in the USA, the European Uniowl, dapan. A noteworthy use is in the creation ddrodifluoromethane
(HCFC-22), which is utilized (in diminishing amouaitas a refrigerant and (progressively) as a flpolyoner feedstock.
Trichloromethane may be discharged into the eaotm HCFC-22 plants. The other principle Trichlordhane discharges
to the earth happen as an aftereffect of utilizihtprine-based chemicals for dying and sterilizapurposes at mash and

paper factories and water treatment plants.

poisonous quality. On rehashed inward breath intctdn, the most reduced reported impact level iasearch
center creature study was 9.8mg/m3, which brougpouacell multiplication in nasal entry tissues rats and mice.
For rehashed oral presentation, most minimal reploirmpact levels were comparable (10— 17 mg/kg beeight every
day) in different species for distinctive end-foesisA physiologically based pharmacokinetic (PBPkdel and the
outcomes from a 7.5-year canine study in which ameliver poisonous quality (greasy growths suggestif interruption
of hepatic digestion system of fat) was seen wélizad to foresee the rate of Trichloromethaneedigppn system in the
human liver (3.8 mgl/liter every hour) that wouldider a tissue measurements rate of lethal metsotionnected with a
5% expansion in danger. This tissue measuremetetsviauld come about because of lifetime drinkingvater containing
Trichloromethane at 37 mg/liter or lifetime presditn to 9.8 mg Trichloromethane/m3 air. Individdaiver 95%
certainty cutoff points were 12 mg/liter and 3.4/m8. A middle of the road every day oral admissidér0.015 mg/kg
body weight every day and an average convergenfeldfmg/ma3 air are gotten from these figures. wike, the PBPK
model and the outcomes from a study in which Tddohinethane actuated kidney tumors in male rats w#lieed to
determine closely resembling human rates of digestiystem prompting a 5% expansion in the rateimbts and tumor
forerunner sores. These were assessed to be 3.9. amag/liter every hour, separately. For the pyasj the 95% lower
certainty limits for constant presentation by meahgrinking-water and by means of air were 2363lileg and 74
mg/m3, separately. For the recent, the metabadiecwas identical to constant introduction at 14 ¢yliwer water and 33.3

mg/m3 air (95% lower certainty points of confinernesrere not given).
Production & Uses

This compound was initially made by the responsestbfinol or CH3)2CO with blanching powder calcium
hypochlorite. In advanced times, on the other hénid, produced mechanically by consolidating mathavith chlorine.
Little measures of the concoction are deliverednadly by marine life, for example, kelp, and by tiisintegration of

plant stays in the dirt. The principle human sosiiicethe earth are from the utilization of chloreea blanching operators
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in paper plants, and the chlorination of drinkingter. The chlorine responds with different naturakes to create
trichloromethane, however the sums present in oldted water are minor and are not thought to spreany danger to
human wellbeing under ordinary circumstances.

Identity and Physical Properties

Trichloromethane (CAS No. 67-66-3) is also known asdchloromethane, methane trichloride,

L= |

triTrichloromethane, methyl trichloride

Figure 1: Chemical Structure of Chloroform

and formyl trichloride. Its molecular formula isHCI3, and its relative molecular mass is 119.4cHhldromethane’s
chemical structure is shown in Figure 1.

At room temperature, Trichloromethane is a clealpurless, volatile liquid with a pleasant etheoidour. The
ranges of values reported for selected physicatiated properties are presented in Table 1. Add#tigumoperties are given

in the International Chemical Safety Card (ICSCQQ2produced in this document.

Table 1: Physical and Chemical Properties of Chlofmrm

Property Value®
Boiling point (°C) at 101.3 kPa 61.3
YVapour pressure (kPa) at 20 *C 213
Water solubility (gfliire) at 25 °C 7T2-93
Density (g/cm®) at 25 °C 148
Henry's law constant {Pa-mﬁ'mul] at 20 °C 304
Loik_] Kow 1.87
Log e 1.44-279

? Data listed in source document (Environment Canada &
Health Canada, 2001).

The conversion factorsl for Trichloromethane ina&i0 °C and 101.3 kPa are as follows:
1 ppm = 4.96 mg/m3
1 mg/m3 =0.202 ppm

In this CICAD, we have followed the convention bétsource document, which is to use conversioofaett 25
°C instead of 20 °C:

1 ppm = 4.9 mg/m3

1 mg/m3 = 0.204 ppm
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Sources of Human and Environmental Exposure

Trichloromethane is both a manufactured and nognfeppening compound, albeit anthropogenic souapesn
charge of a large portion of the Trichloromethanethe earth. Trichloromethane is discharged int® ¢arth as an
aftereffect of its production and utilize; its argement in the chlorination of drinking water, tamnd modern waste water,
and swimming pool and spa water; and from otherewatatment procedures including chlorination. &manaerobic
conditions, some microscopic organisms can dehakigeTetrachloromethane to discharge Trichloronmethd@he vast
majority of the Trichloromethane discharged intéuna will in the end enter the air. In the climateichloromethane may
be transported long separations before eventuellygbcorrupted by roundabout photochemical responsth such free

radicals as hydroxyl.
Human Exposure: Environmental

Deterministic evaluations of normal and upperbongdissessments for day by day admission have beated
in Canada in view of focuses decided in Canadian(retional overviews), sustenance in Canada aadUBA, and

drinking-water (commonplace and regional informa}id’hese are exhibited in Tables 3 and 4.

Deterministic appraisals were created utilizing #imve checking information and reference valuesbfudy
weight, inward breath volume, and utilization of unehment and water. Normal admission from suste®an
drinking-water, and air fluctuated from 0.6 to 1ffkg body weight every day. Upperbounding asseswsmeere figured

utilizing most extreme reported fixations as a pédmvater, nourishment, and air and

gone from 40 to 9ng/kg body weight every day (or up to 14§/kg body weight every day for newborn children
bolstered only on powdered baby recipe arrangech Wiucet water containing the most extreme reported
Trichloromethane fixation). Every day showering axged evaluated presentation by around 50-100%a fdew

subgroups. Further subtle elements are given isdhece record.

Furthermore, probabilistic evaluations of day by daichloromethane admission from air and savonivager
Canada were produced for two situations (normalfame presentation and sensible most pessimisitasio), however
information were viewed as deficient to create phmlistic introduction gauges from sustenance a#tion or showering.
Reenactments of 10 000 trials were run 5 timesyewntlizing Monte Carlo irregular and Latin Hypeflmi routines. The

two examining strategies gave comparable assessnaett relative.

Table 3: Deterministic Estimates of Average Dailyntake for the General Population?

Average daily intake (po/kg body weight per day) for age groups in the general population

Exposure 7 months —

medium 0-6 months 4 years 5-11 years 12-19 years 20-59 years G0+ years
Outdoor air 0.002-0034 0.004-0072 0.003-0.056 0.002-0.032 0.001-0.027 0.001-0.024
Indoor air 0.558-0.744 1.197-1.596 0.933-1.244 0.531-0.708 0.456-0.608 0.396-0.528
Food — ({included in 0.150-1.145 0.105-0.899 0.060-0.612 0.043-0.478 0.028-0.349

water data)

Drinking-water 1.003-9.536 0.424-4 037 0.334-3172 0.190-1.806 0.199-1.891 0.209-1.987
Subtotal 1.56-10.31 1.78-6.85 1.38-5.37 0.78-3.16 0.70-3.00 0.63-2.89
Showering® - - - 0.43-4.06 0.36-3.40 0.35-3.35

* Further details on the basis for estimated figures are given in Environment Canada & Health Canada (2001).
P |nhalation and dermal intake from daily showering.
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Table 4: Deterministic Upper-Bounding Estimates oDaily Intake for the General Population?

Upper-bounding estimates of intake (po/kg body weight per day) for age groups in the general population

Exposure 7 months — 4

medium 0—-6 months years 511 years 12-19 years 20-59 years 60+ years
Outdoor air 0.21 0.45 0.35 0.20 047 0.15
Indoor air 16.81 36.02 2808 1587 13.72 11.82
Food — {included in 287 2.36 1.58 1.25 0.89

water data)

Drinking-water 1306 5528 4343 2473 2590 2720
Subtotal 147 6 94 62 7422 4248 41.04 4016
Showering® — - - hh 64 46.61 4590

2 Further details on the basis for estimated figures are given in Environment Canada & Health Canada (2001).
® Inhalation and dermal intake from daily showering.

Standard deviations (for n = 5 reenactments of@tfials each) of the upper-percentile appraissdmission
did not surpass 5%, showing a high level of repedullity. The normal populace situation dependedt@conveyance of
Trichloromethane in 8807 open air tests gathereid éime 1990s, the assessed geometric mean andasdatelviation of
an accepted lognormal appropriation of Trichlordmee in the indoor demeanor of 754 Canadian horaed,
examination of Trichloromethane in 6607 drinkingteratests in Canadian regions and regions. The @&ttentiles of the
appropriation of admissions from inward breath angstion of drinking-water for five age gatherirafs¢he all inclusive
community (i.e., 0.5 years to 60+ years old) ramfr4.9 to 12.9ug/kg body weight every day. The impediments of the
information on the every day admission rate of aggte faucet water by babies (EHD, 1998) kept tifgravement of

probabilistic evaluations for this subgroup.

EFFECTS ON OTHER ORGANISMS IN THE LABORATORY AND FI ELD

Aquatic Environment

The danger of Trichloromethane has been concedtraitein oceanic microscopic organisms, green grpwth

spineless creatures, fish, and creatures of laddhvarer.

Microorganisms can be entirely touchy to Trichloeihane. Anaerobic absorption of sewage slime waessed
at 0.1 mg Trichloromethane/liter. Others watchestreént of unacclimated societies at 0.5 mg/lit@ith acclimation,
focuses up to 15 mg/liter were endured. This stindpected methane generation from acetic acid aliwiv enhanced
methanogenic societies presented to slug dosagbscbforomethane at beginning groupings of 0.52,1or 2.5 mg/liter.
Seeded societies were set up in sans oxygen seromtaimers worked in clump or semi-persistent
(50, 25, or 12.5 days solids maintenance time [$RIdde. Methane generation was restrained at ahlBromethane
focuses. At 0.5 mg/liter, recuperation had happeoidwing 3 days at all SRTs. At 1 mg/liter, re@rption was slower
(2.5, 4, 11, and 25 days under clump and semigtergi 50, 25, and 12.5 days SRT, individually).ciléromethane
parceled (3.1:1) between the fluid and gas sta§8%o(of the starting Trichloromethane stayed in ftb&l stage after
balance) and was additionally diminished bit by lidcause of fluid washout and stripping by methemsation. In a
different test in which Trichloromethane was stgp dtep directed as day by day encourage, methaseiam was
unaffected at 10 mg/liter, while there was intradug restraint took after by adjustment at 15 nbevliAt 20 mg/liter, no

recuperation was seen inside of 80 days.

Trichloromethane and three other trihalomethand$M3) — bromodichloromethane, dibromochloromethane,

and bromoform—are disinfection by-products commoptgpduced during the chlorination of water and wastter.
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As part of the U.S. Geological Survey’s Nationalt#veQuality Assessment (NAWQA) Program, samplesimfeated
ground water from drinking-water supply wells (160public and 2,400 domestic wells) were analyzedTidMs and
other volatile organic compounds (VOCs) during 19881, or compiled from other studies. This regadvides a
summary of potential sources of THMs and of theuommce and geographical distribution of THMs iagh samples and

presents evidence for an anthropogenic sourceicfléromethane and other THMs.
CONCLUSIONS

Implications for future research also are preserfeedential sources of THMs to both public and dsticewells
include the use and discharge of chlorinated dnipkiater and wastewater that may be intentionas&tpotential sources
include the use of municipally supplied chlorinatedter to irrigate lawns, golf courses, parks, gag] and other areas;
the use of septic systems; or the regulated digehafr chlorinated wastewater to surface watersrourgd-water recharge
facilities. Other potential sources of THMs to pakdnd domestic wells also may be inadvertent ulicly leakage of

chlorinated water from swimming pools, spas, otritigtion systems for drinking water or wastewatewers.
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