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Arsenic

Guideline
The interim maximum acceptable concentration

(IMAC) for arsenic in drinking water is 0.025 mg/L
(25 µg/L).

Identity, Use and Sources in the
Environment

Arsenic is a metalloid with oxidation states of -3, 0,
3 and 5. It is widely distributed throughout the earth’s
crust, most often as arsenic sulphide or as metal
arsenates and arsenides, and it is present in trace
amounts in all living matter.

Arsenicals are used commercially and industrially
as alloying agents in the manufacture of transistors,
lasers and semi-conductors, as well as in the processing
of glass, pigments, textiles, paper, metal adhesives,
ceramics, wood preservatives, ammunition and
explosives. They are also used in the hide tanning
process and, to a limited extent, as pesticides, feed
additives and pharmaceuticals, including veterinary
drugs.

The principal sources of arsenic in ambient air
are the burning of fossil fuels (especially coal), metal
production, agricultural use and waste incineration.
Arsenic is introduced into water through the dissolution
of minerals and ores, from industrial effluents and via
atmospheric deposition.1,2 Natural sources, such as the
dissolution of arsenic-containing bedrock, often
contribute significantly to the arsenic content of
drinking water3 and groundwater.4 In well-oxygenated
surface waters, pentavalent arsenic is generally the most
common species present;5,6 under reducing conditions,
such as those often found in deep lake sediments or
groundwaters, the trivalent species is the predominant
form.3,7

Exposure
The level of arsenic in natural waters generally

ranges between 1 and 2 µg/L.1 In a survey of arsenic
levels in the groundwater of the western United States,
concentrations exceeded 50 µg/L in several areas; in the

alluvial basin region, levels in excess of 1 mg/L were
measured in shallow groundwater ( <10 m below
ground level).3

In Saskatchewan, arsenic levels were below 10 µg/L
in 88% and below 2 µg/L in 42% of samples taken from
water supplies in 121 communities between 1981 and
1985; the maximum level recorded was 34 µg/L.8 In
Massachusetts, the median arsenic concentration in a
survey of 204 community water supplies between 1980
and 1983 was below the detection limit (minimum
detection limit, 0.8 µg/L; 90th percentile, 1 µg/L);
the maximum level detected was 22 µg/L.9 Elevated
concentrations have been reported in areas with natural
sources. Levels exceeded 50 µg/L in 33 to 93% of wells
in each of seven communities in Nova Scotia;
concentrations were greater than 500 µg/L in 10% of
the wells sampled (n = 94).10 In Lane County, Oregon,
arsenic concentrations in well water ranged up to
2 mg/L.4 Elevated levels of arsenic in drinking water
from wells in the northern provinces of Argentina have
been reported; in Médanos in Buenos Aires Province
and La Francia in Córdoba, concentrations as high as
2 mg/L and 12 mg/L, respectively, have been reported.
Levels exceeded 1 mg/L at several other locations.11

On the basis of results indicating that the
concentration of arsenic in drinking water in areas
without natural sources is usually less than 5 µg/L and
assuming that the average daily intake of drinking water
is 1.5 L, the mean daily intake of arsenic from this
source (in the predominantly pentavalent inorganic
form) will generally be less than 7.5 µg.

Arsenic is concentrated by many species of fish and
shellfish and is used as a feed additive for poultry and
livestock; fish and meat are therefore the main sources
of dietary intake (78.9%, according to a recent U.S.
survey).12 In Canada, arsenic levels ranging from 0.4 to
118 mg/kg have been reported in marine fish sold for
human consumption, whereas concentrations in meat
and poultry range up to 0.44 mg/kg.13 Levels in
vegetation are generally an order of magnitude lower
than those in fish, whereas concentrations in shellfish
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are often far higher than those in fish.14 Exogenous
sources of arsenic in the diet include arsenic-containing
fungicides used in fruit production.

Recent estimates of the mean daily intake of arsenic
in food for adults are as follows: 16.7 µg (range 2.6 to
101 µg) in Canada,15 31.9 µg in Poland,16 45.9 µg in the
United States12 and 129.0 µg in the United Kingdom.17

In infants and children aged one to three years, daily
intakes of arsenic in food have been reported to be
2.9 µg and 9.4 µg, respectively, in Poland;16 daily
intakes of 1.26 µg and 15.5 µg have been reported for
infants and two-year-olds, respectively, in the United
States.18

It is difficult to compare the intake of arsenic from
food directly with that from drinking water, as the form
and biological availability of arsenic in these two
sources vary. For example, a major portion of the
organic arsenic in fish is present as highly complexed
forms that are biologically unavailable (e.g., arseno-
betaine).19,20 The remainder is present largely as simple
organic complexes, mainly trimethyl arsine, which are
rapidly excreted from the body. Seafood contributes
much of the daily arsenic intake (52% in the U.K. diet),
even where the consumption of fish is low.17 On the
basis of data on the organic and inorganic arsenic
contents of various foodstuffs,17,21 it can be estimated
that approximately 25% of the intake of arsenic from
food is inorganic and 75% is organic. Assuming that the
average daily intake of arsenic from food is 42.1 µg (the
geometric mean of the above estimates for adults), the
daily intake of inorganic arsenic from food will be
approximately 10.5 µg. This contrasts with an intake of 
<7.5 µg of principally the pentavalent inorganic arsenic
species in drinking water.

In the United States, average annual arsenic
concentrations in air have been reported to be 0.4 ng/m3

in rural areas remote from smelting activities, 3 ng/m3

for all locations and 30 ng/m3 in areas within 80 km of
non-ferrous smelters.22 In Canada, airborne
concentrations of arsenic in a number of major urban
centres ranged from <3 to <13 ng/m3 in 1983 to 1984,23

whereas more recent (1987 to 1988) levels in Windsor,
Ontario, ranged between 1 and 4 ng/m3.24 Intake of
arsenic through inhalation (principally in the inorganic
form), therefore, is likely to be negligible (<1 µg,
assuming 20 m3 of air inhaled per day) compared with
the amount ingested (mainly in the organic form).

Analytical Methods and Treatment
Technology

Atomic absorption via gaseous hydride formation
is considered to be the most suitable method for the
determination of arsenic in water, with a detection limit
of about 1 µg/L;10 the practical quantitation limit (PQL)
of this method, based on the capability of laboratories to

measure arsenic within reasonable limits of precision
and accuracy, is 5 µg/L.25 Graphite furnace atomic
absorption spectroscopy in combination with high
pressure liquid chromatography is suitable for the
determination of various arsenic species for research
purposes, with a detection limit of 0.01 ng.5

The most effective conventional treatment for the
removal of arsenic from water appears to be manganese
greensand filters, which may be capable, based on
limited data, of reducing arsenic concentrations in water
to about 25 µg/L.26 Other conventional methods, such as
alum and ferric sulphate coagulation and lime softening,
can reduce arsenic levels in water to about 50 µg/litre,
depending on pH and arsenic valence.27 Special process
applications, such as activated alumina and reverse
osmosis, appear to be suitable for the reduction of
arsenic to low concentrations (i.e., 5 to 10 µg/L), but
only with proper pretreatment.27–30

Health Effects

Pharmacokinetics and Metabolism
Although the results of available studies indicate

that arsenic may be an essential element for several
animal species (e.g., goats, minipigs, rats, chicks),
there is no evidence that it is essential for humans.
A Technical Panel on Arsenic convened by the U.S.
Environmental Protection Agency (EPA) was “not aware
of case reports describing an arsenic requirement for
humans, nor of experimental or epidemiologic-type
studies designed to determine whether arsenic is
essential.” After reviewing the available data, the
Technical Panel concluded that “if arsenic is a required
nutrient for humans, current environmental arsenic
exposures are not known to produce human arsenic
deficiency.”21

Ingested elemental arsenic is poorly absorbed and
largely eliminated unchanged. Arsenic oxides are readily
absorbed (>80%) from the gastrointestinal tract31 and, to
a lesser extent, through the lungs and skin.32 On the
basis of faecal recovery experiments in human
volunteers, the absorption of soluble As(III) and As(V)
compounds is close to 95%.1 As(III) tends to accumulate
in the tissues, whereas As(V) and organic arsenic are
well absorbed but rapidly and almost completely
eliminated via the kidneys.33

Following ingestion, inorganic arsenic appears
rapidly in the circulation, where it binds primarily to
haemoglobin;34 within 24 hours, it is found mainly in
the liver, kidneys, lungs, spleen and skin.32 Skin, bone
and muscle represent the major storage organs. The
accumulation of arsenic in skin is probably related to
the abundance of proteins containing sulfhydryl groups,
with which arsenic readily reacts.31 In humans,
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inorganic arsenic does not appear to cross the blood–
brain barrier; however, transplacental transfer of arsenic
in both humans35 and mice36 has been reported.

There appear to be two main processes, with
different rates, for the elimination of ingested trivalent
arsenic from the body.37 The first is the rapid urinary
excretion of non-methylated arsenic in both the trivalent
and pentavalent forms (close to 90% of the total urinary
arsenic over the first 12-hour period). The second
involves detoxification by sequential methylation of
As(III) in the liver to monomethylarsonic acid (MMAA)
and dimethylarsinic acid (DMAA).37,38 Excretion of the
methylated compounds commences approximately five
hours after ingestion but reaches its maximum level two
to three days later. Less important routes of elimination
of inorganic arsenic include skin, hair, nails and sweat.39

The half-life of inorganic arsenic in humans is estimated
to be between two and 40 days.40

The results of a study in which inorganic arsenic
(125, 250, 500 or 1000 µg NaAsO2) was administered
orally once a day for five consecutive days to four
volunteers indicate that the arsenic methylation capacity
is progressively saturated when daily intake exceeds
0.5 mg;41 it does not, however, appear to be completely
saturated even for daily doses as high as 1 mg. Studies
with human volunteers indicate that most ingested
organic arsenic is rapidly excreted unchanged
(>80% of the dose within four days).42–44

Effects in Humans
The acute toxicity of the various arsenic compounds

in humans is predominantly a function of their rate of
removal from the body. Arsine (AsH3) is considered to
be the most toxic form, followed by the arsenites
As(III), arsenates As(V) and organic arsenic com-
pounds. Lethal doses for the most common arsenic
compounds (AsH3, As2O3, As2O5, MMAA and DMAA)
in humans range from 1.5 mg/kg bw (As2O3) to
500 mg/kg bw (DMAA).45

Symptoms of acute arsenic intoxication associated
with the ingestion of well water containing arsenic at 1.2
and 21.0 mg/L have been reported.46,47 Early clinical
symptoms include abdominal pain and vomiting,
diarrhoea, pain to the extremities and muscles and
weakness with flushing of the skin. These symptoms
are often followed by numbness and tingling of the
extremities, muscular cramping and the appearance of a
papular erythematous rash two weeks later.48 A month
later, symptoms may include burning paraesthesias of
the extremities, palmoplantar hyperkeratosis, Mee’s
lines on fingernails and progressive deterioration in
motor and sensory responses.48–50

Signs of chronic arsenicalism, including dermal
lesions, peripheral neuropathy, skin cancer, peripheral
vascular disease and possibly cancers of other organs,

have been observed in populations ingesting arsenic-
contaminated drinking water in Taiwan,51,52 Chile,53–55

the United States,56 Mexico57 and Canada.58 Dermal
lesions, such as hyperpigmentation, warts and
hyperkeratosis of the palms and soles, were the most
commonly observed symptoms, occurring after
minimum exposure periods of approximately five years.
Skin cancer (squamous cell carcinoma, basal cell
carcinoma and Bowen’s disease) was observed only
following ingestion for a period of approximately
25 years.51,52 Adverse effects have not been associated
with the ingestion of arsenic in five additional studies
conducted in the United States;59–61 this may be
attributable to shorter exposure periods,59,60 lower
waterborne concentrations,61 the insensitivity of the
study design61 or the small numbers of people surveyed.

Numerous adverse effects, particularly among
children, have been associated with the consumption of
arsenic-contaminated water in Antofagasta, Chile (mean
arsenic concentration, 0.6 mg/L). Effects on the skin
(leukomelanoderma, hyperkeratosis), respiratory system
(chronic coryza, cough, bronchopulmonary diseases),
cardiovascular system (myocardial infarction, peripheral
vascular disorders such as ischaemia of the tongue,
Raynaud’s phenomenon, acrocyanosis) and digestive
system (abdominal pain, chronic diarrhoea) were
observed in children under 16 years of age.54,55 The
prevalence of these symptoms decreased after the
installation of a water treatment plant in 1972 (mean
arsenic concentration, 0.08 mg/L); however, prevalence
rates were still higher than those of the control
population.55 Although dermal lesions in young people
ingesting drinking water containing high arsenic
concentrations have been reported elsewhere,52,57

cardiovascular toxicity in children has not been observed
in studies other than those conducted in Chile. The
appearance of these severe effects is surprising in view
of the short period of exposure (average of seven years).

The largest epidemiological study on arsenic to date
was conducted in Taiwan, where a population of 40 421
was divided into three groups based on the arsenic
content of their well water (high ≥0.60 mg/L, medium
0.30 to 0.59 mg/L and low 0.01 to 0.29 mg/L).51 There
was a clear dose–response relationship between
exposure to arsenic and the frequency of dermal lesions,
“blackfoot disease” (a peripheral vascular disorder)62

and skin cancer. However, there were several
methodological weaknesses and potential confounding
factors that complicate the interpretation of the results of
this investigation. For example, the investigators were
not “blinded” as to whether persons being examined
were from the arsenic-endemic area. The socioeconomic
conditions in the study area are poor, and the population
subsists on food somewhat low in protein and fat.51
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Exposure to arsenic from sources other than drinking
water was also not examined, and there is some, albeit
not well-documented, indication that these sources may
have contributed significantly to the total exposure of
the Taiwanese population.63,64 In addition, several
unknown fluorescent compounds and ergot alkaloids
have been detected in samples of the water supply,65 and
it is possible that one of these compounds may be the
aetiological agent responsible for “blackfoot disease,”
rather than arsenic.62,65 It has been suggested, for
example, that humic acid in artesian well water is the
cause of blackfoot disease, not arsenic.66

More recent epidemiological evidence for an
association between the incidence of various cancers
of the internal organs and the ingestion of arsenic-
contaminated water comes from a study conducted
in a limited area of southwest Taiwan. In this study,
standardized mortality ratios (SMRs) for cancers of
the bladder, kidney, skin, lung, liver and colon were
significantly elevated in the area of arsenic
contamination. The SMRs for bladder, kidney, skin,
lung and liver cancer also correlated well with the
prevalence rate for blackfoot disease.67 In an additional
case–control study of 69 bladder, 76 lung and 59 liver
cancer mortality cases as well as 368 community
controls matched for age and sex, the odds ratios of
developing bladder, lung and liver cancers for those who
had used artesian well water for 40 or more years were
3.90, 3.39 and 2.67, respectively, compared with those
who had never used artesian well water. Dose–response
relationships were observed for all three cancer types by
duration of exposure, and the odds ratios were not
changed significantly when several other risk factors
were taken into consideration in logistic regression
analysis.68 The Technical Panel on Arsenic established
by the U.S. EPA concluded that although these studies
demonstrated a qualitative relationship between the
ingestion of arsenic-contaminated water and internal
cancers, the data were not sufficient to assess the
dose–response relationship.21

In an ecological analysis in which cancer mortality
was examined in relation to arsenic concentrations in
drinking water in the villages of the contaminated area
of Taiwan (0.1 to 0.29 mg/L, 0.30 to 0.59 mg/L and ³
0.60 mg/L), there were significant dose–response
relationships for age-adjusted rates of cancers of the
bladder, kidney, skin and lung in both sexes and cancers
of the prostate and liver in men (the total number of
cancers at each site ranged from nine cancers of the
prostate in men to 268 lung cancers in both sexes).69 A
study examining the ecological correlations between
arsenic levels in well water and mortality from various
malignant neoplasms in Taiwan demonstrated a
significant association between the arsenic level in well

water and cancers of the liver, nasal cavity, lung, skin,
bladder and kidney in both sexes and prostate cancer
in men.70

In a study conducted in Mexico, the health status of
the populations of two rural towns with average arsenic
concentrations of 0.41 ± 0.114 mg/L (“exposed”) and
0.005 ± 0.007 mg/L (“control”) in their water supplies
was examined.57 The prevalence of non-specific
symptoms, such as nausea, epigastric pain, colic
abdominal pain, diarrhoea, headache and oedema, was
significantly higher in the “exposed” population; the
relative risks for these various symptoms ranged from
1.9 to 4.8. The relative risk of developing cutaneous
lesions ranged from 3.6 to 36. In this study, only 9.6%
of the individuals with skin lesions were under 20 years
of age; for the studies conducted in Chile, this value was
reported to be 78.7%.71 The prevalence of skin cancer
(including the precancerous lesion papular keratosis
and ulcerative lesions) in the “exposed” population
in Mexico was 6.4% compared with 1.06% in the
population with similar exposure in Taiwan (0.30 to
0.59 mg/L group).51 This variation could be due, in part,
to the differences in the proportion of the various forms
of arsenic salts ingested: 70% As(V) in the Mexican
study compared with 89% As(V) in the Taiwanese study.
The Mexican study suffered from methodological
weaknesses; for example, the investigators were not
blinded, and drinking water was assumed to be the
only source of arsenic.

In a case–control study of 270 children with
congenital heart disease and 665 healthy children,
maternal consumption during pregnancy of drinking
water containing detectable arsenic concentrations was
associated with a threefold increase in the occurrence of
coarction of the aorta (the prevalence odds ratio adjusted
for all measured contaminants and source of drinking
water was 3.4 with 95% confidence limits of 1.3 to
8.9).9 However, there was no adjustment for maternal
age, socioeconomic status or previous reproductive
history. Exposure was determined by matching the
results of available water analyses for the water supplies
serving the mothers to their dates of conception.
However, for 101 of the mothers residing in
communities served by multiple water supplies, it was
necessary to average contaminant concentrations from
more than one source in the community; the mean
interval from the date of analysis to date of conception
for the entire study population was 227 days.

In a case–control study in Massachusetts of
286 women with spontaneous abortions and
1391 women with live births, elevated odds ratios for
miscarriages were associated with exposure to arsenic
in drinking water.72 The odds ratios for spontaneous
abortion adjusted for maternal age, educational level
and history of prior spontaneous abortion for women
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exposed to arsenic in their drinking water at
undetectable concentrations, 0.0008 to 0.0013 mg/L
and 0.0014 to 0.0019 mg/L were 1.0, 1.1 and
1.5, respectively. Exposure was determined by matching
each woman to the results of a tap water sample taken in
her city or town during pregnancy. However, the median
interval from the date of matched metal analysis sample
to the date of conception was 2.1 years, and it was
reported that the variability of concentrations of metals
in 20 Massachusetts towns and cities over the seven-
year period between 1978 and 1985 was 10- to 100-fold.
It would be desirable, however, to follow up these
preliminary results in studies designed to more
accurately assess exposure.

Effects in Experimental Animals and In Vitro
There were significant reductions in cardiac output

and stroke volume in male Wistar rats and female New
Zealand rabbits ingesting drinking water containing
50 µmg As(III)/mL drinking water for 18 and
10 months, respectively. In contrast, there was no effect
on cardiac function in rats following ingestion of the
same concentration of As(V) for 18 months.73

With the exception of the partially positive results
of a recent study described below, the carcinogenicity of
arsenic has not been confirmed in bioassays in animal
species. In the recent investigation, the potential of
arsenic compounds [DMAA, MMAA, As(III) and
As(V)] to act as promoters or initiators was investigated.
Male Wistar rats were partially hepatectomized, injected
intraperitoneally with a single dose of diethylnitro-
samine (30 mg/kg bw) and, on day 7, administered the
maximum tolerated doses (MTDs) of each of the arsenic
compounds in drinking water for 7, 25 or 43 weeks
(promotion protocol). The protocol for determination of
initiation was similar but did not include diethylnitrosa-
mine treatment. The initiation potential of arsenate
and arsenite was also investigated in a study in which
partially hepatectomized rats were exposed 18 to
24 hours later to 160 mg/L [As(III)] or 320 mg/L
[As(V)] in drinking water for three days and then fed
food pellets containing 0.05% phenobarbital four days
later for seven weeks. There were no significant
increases in the incidence of tumours of the liver in any
of the arsenic-exposed rats for any time periods of
treatment in either the initiation or promotion protocols.
In the promotion protocol, however, there was a
significant increase in the incidence of tumours of the
kidney in the group exposed to the MTD of As(III)
(160 mg/L) for 25 weeks.74 Based on the results of their
studies, the authors also concluded that the chronic
toxicity of arsenic compounds in drinking water cannot
be predicted from acute toxicity studies, because
DMAA was as “toxic” as arsenate and arsenite.

Arsenic does not appear to be mutagenic in
bacterial and mammalian assays, although it can induce
chromosome breakage, chromosomal aberrations and
sister chromatid exchange in a linear, dose-dependent
fashion in a variety of cultured cell types, including
human cells.21,75 Most of the chromosomal aberrations
are lethal events, so that the cells do not survive more
than one or two generations; consequently, the damage
caused by arsenic has no genetic consequences.21

Trivalent arsenic is approximately an order of magnitude
more potent than As(V) in this respect. The clastogenic
effect of arsenic appears to be due to interference with
DNA synthesis, as arsenic induces sister chromatid
exchange and chromosomal aberrations only when
present during DNA replication.76 Arsenic has also been
shown to block dividing cells in the S and G2 phases.77

In early studies, teratogenic effects of arsenic in
chicks, golden hamsters and mice were reported.9,78 In a
more recent investigation,79 arsenate was teratogenic in
the offspring of pregnant hamsters following exposure
on days 4 to 7 of gestation by minipump implantation.
The threshold blood level for teratogenesis was
4.3 µmol/kg.80 The specific form of arsenic that is
responsible for teratogenesis is not known, although
there is evidence to suggest that it is arsenite rather than
arsenate.81 In studies with mice and hamsters, MMAA
and DMAA have been considerably less teratogenic
than As(III) or As(V).37

Classification and Assessment
Arsenic is a documented human carcinogen; it has,

therefore, been classified in Group I (carcinogenic to
humans). Toxic effects other than cancer have also been
observed in populations ingesting arsenic-contaminated
water supplies; however, carcinogenicity is considered
to be the critical effect for derivation of the guideline.

Data available on the association between internal
cancers and ingestion of arsenic in drinking water are
limited and insufficient for quantitative risk estimation.
Based on the increased incidence of skin cancer
observed in the Taiwanese population,52 however, the
U.S. EPA has estimated lifetime skin cancer risks
associated with the ingestion of arsenic in drinking
water using a multistage model modified to take into
account incidence stratified by age group. The model
was quadratic as well as linear in dose, and there was
an adjustment for the larger water consumption of
Taiwanese compared with North American men. Based
on this model, lifetime risks of skin cancer in the general
population in Canada for ingestion of 1 µg/L of arsenic
in drinking water were estimated to range from
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1.3 × 10-5* (based on Taiwanese women) to 3.6 × 10-5*

(based on Taiwanese men).
On the basis of a review of available data, it has

been concluded that the EPA model is the most
appropriate for estimation of the skin cancer risks
associated with the ingestion of arsenic in drinking
water. The estimated concentrations in drinking water
corresponding to lifetime skin cancer risks of 10-5, 10-6

and 10-7 (based on Taiwanese men) are as follows:*

    Concentration in
Lifetime risk drinking water (µg/L)

10-5 0.28
10-6 0.028
10-7 0.0028

It should be borne in mind that these estimates
probably represent a worst-case situation because of
concomitant exposure to other compounds in the water
in Taiwan and possible dietary deficiencies of the
Taiwanese population compared with North American
populations. Moreover, methylation (i.e., detoxification)
of inorganic arsenic is progressively but not completely
saturated when daily intake of humans exceeds
approximately 500 µg, and this has not been taken into
consideration in derivation of the quantitative estimates
of risk.

Rationale
Because arsenic is classified in Group I (carcino-

genic to humans), the maximum acceptable concentra-
tion (MAC) is derived based on consideration of
available practicable treatment technology and estimated
lifetime cancer risk. Because the MAC must also be
measurable by available analytical methods, the PQL
is also taken into consideration in its derivation.

An interim maximum acceptable concentration
(IMAC) of 0.025 mg/L (25 µg/L) for arsenic was
established, therefore, on the basis of the following
considerations:

(1) The IMAC must be measurable and achievable
at reasonable cost. Although several conventional
treatment processes remove arsenic from water, only
activated alumina and reverse osmosis, with proper
pretreatment, appear to be suitable for the reduction of
arsenic to low concentrations (i.e., 5 to 10 µg/L) in small
to mid-size communities. Owing to their complexity and
cost, however, these processes are not considered to be
practicable for such application at this time.

Manganese greensand filters, which are commonly
used by smaller communities for iron and/or manganese
removal, appear capable, based on limited data, of

* Average adult body weight = 70 kg; average daily intake of
drinking water = 1.5 L.

reducing arsenic concentrations to about 25 µg/L.
Because arsenic in groundwater is generally associated
with iron and/or manganese, such filters are considered
to be a practicable treatment method.

(2) The PQL (based on the ability of laboratories
to measure arsenic within reasonable limits of precision
and accuracy) is 5 µg/L, well below the IMAC.

(3) The MAC is designated as interim because the
lifetime skin cancer risk associated with the ingestion of
drinking water containing arsenic at the IMAC is greater
than the range that is considered generally to be
essentially negligible. Based on the incidence of skin
cancer in men in Taiwan, the estimated lifetime cancer
risk associated with ingestion of water containing
arsenic at the IMAC is 9.0 × 10-4. However, this value
may overestimate the actual risk in North American
populations owing to concomitant exposure to other
compounds in the water in Taiwan and possible dietary
deficiencies of the Taiwanese population. Moreover,
there are dose-dependent variations in the metabolism
of arsenic that could not be taken into consideration in
the quantitative risk assessment. Also, only a small
proportion of arsenic-induced skin cancers (1 to 14%)
are fatal. However, there is also recent evidence that
cancers of internal organs have been associated with the
ingestion of arsenic-contaminated water. Until more
definitive data are available, these cancers will not be
taken into consideration in the quantitative estimate of
risk.

The IMAC will be reviewed periodically in light of
developments in treatment technology and additional
data on health risks associated with exposure to arsenic
in drinking water.
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