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For methylene chloride the criterion to protect saltwater
aquatic life as derived using procedures other than the Guide-
lines is 1,900 ng/1 as a 24-hour average and the concentration
should never exceed 4,400 ug/l at any time.

Bromoform

For bromoform the criterion to protéct freshhater'aquatlc
life as derived using procedures other than the Guidelines 1s
840 ug/l as a Z4-hour average and the concentration shoild
never exceed 1,900 ug/l at any éime.

For bromoform the criterion to protect saltwater agquatic
life as derived using the Guidelines is 180 ug/l as a 24-hour
average and the concentration should never exceed 420 ug/1l at
any time.

Human Health

For the protection of human health from the toxic proper-
ties of halomethanes ingested through water and through con-
taminated aquatic organisms, the ambient water criteria for

the halomethanes discussed in this document are:

Compound Criterion Level (ung,'l)
Chloromethane (Methyl Chloride) 2
Bromomethane (Methyl Bromide) 2
Dichloromethane (Methylene Chloride) 2
Bromodichloromethane 2
Tribromomethane (Bromoform) 2
Dichlorodifluoromethane 3,000

Trichlorofluoromethane 32,000
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HALOMETHANES
Criteria

Agquatic Life

Methyl Chloride

For methyl chloride the criterion to protéct- freshwater =
aquatic life as derived using procedures other than the Guide-
lines is 7,000 ug/l as a 24-hour average and the concentrat:ion
should never exceed 16,000 ug/l at any time.

For methyl chloride the criterion to protect saltwater
aquatic life as derived using procedures other than the Guide-
lines is 3,700 ug/1 as a 24-hour average and the concentration
should never exceed 8,400 ug/l at any time.

Methyl Bromide

For methyl bromide the criterion to protect freshwater
aquatic life as derived using procedures other than the Guide-
lines is 140 ug/1 as a 24-hour average and the concentration
should never exceed 320 ug/l at any time.

For methyl bromide the criterion to protect saltwater
aquatic life as derived using procedures other than the Guide-
lines is 170 ug/1l as a 24-hour average and the concentration
should never exceed 380 ug/l at any time.

Methylene Chloride

For methylene chloride the criterion to protect fresh-
water aquatic life as derived using procedures other than the
Guidelines is 4,000 ug/l1 as a 24-hour average and the concen-

tration should never exceed 9,000 nug/l at any time.



Introduction

The halomethanes are a subcategory of halogenated hydro-
carbons. This document reviews the following halomethanes:
chloromethane, bromomethane, methylene chloride, bromoform,
bromodichloromethane, trichlorofluoromethane,_ and dichlorodi-.
fluoromethane.

Methyl chloride is also known as chloromethane (Windholz,
197s6) . It 1s a colorless, flammable, almost odorless gas
at room temperature and pressure. It is used as a refrigerant,
a methylating agent, a dewaxing agent, and catalytic solvent
in synthetic rubber production (MacDonald, 1964). Methyl
bromide has been referred to as bromomethane, monobromomethane,
and embafume (Windholz, 1976). It has been widely used
as a fumigant, fire extinguisher, refrigerant, and insecticide
(Kantarjian and Shaheen, 1963). Today the major use of
methyl bromide is as a fumigating agent, and this use has
caused sporadic outbreaks of serious human poisoning.

Methylene chloride has been referred to as dichloromethane,
methylene dichloride, and methylene bichloride (Windholz,
1976). It is a common industrial solvent found i1n insecticides,
metal cleaners, paints, and paint and varnish removers (Balmer,
et al. 197s6). In 1976, 244,129 metric tons (538,304,000
1bs) were produced 1n the United States with an additional
19,128 metric tons (42,177,000 1lbs) imported (U.S. EPA,
1977a).



Trichlorofluoromethane 1s also known as trichloromono-
fluoromethane, f£luorotrichloromethane, Frigen 11, Freon
11, and Arcton 9. Dichlorodifluoromethane has been referred
to as difluorodichloromethane, Freon 12, Frigen 12, Arcton

6, Genetron 12, Halon, and Isotron 2. Freon compounds are

organic compounds which contain fluorine. They have many
desirable characteristics which include a high degree of
chemical stability and relatively low toxicity, and they

are nonflammable. Freon compounds have found many applications
ranging from use as propellants to refrigerants and solvents
(Van Auken, et al. 1975).

Bromoform is also known as tribromomethane (Windholz,
1976). It is used in pharmaceutical manufacturing, as an
ingredient in fire resistant chemicals and gauge fluid,
and as a solvent for waxes, grease, and oils (U.S. EPA,
1975a). Bromodichlcromethane 1s used as a reagent in research
(Natl. Acad. Sci. 1978).

The physical characteristics of the halomethanes are
listed 1n Table 1. Monohalomethanes can be hydrolyzed slowly
in neutral waters forming methanol and hydrogen halide.

The rate of hydrolysis increases with size of the halogen
moiety (Boggs and Mosher, 1960). 2Zafiriou (1975) has 1indicated
that in seawater iodomethane can react with chloride ion

to yield chloromethane and this reaction occurs as fast

as the exchange of i1odomethane into the atmosphere (exchange
rate, 4 x 10'7/sec). The monohalomethanes are not oxidized
readily under ordinary conditions. Bromomethane at 14.5

percent concentrations in air and intense heat will produce



Physical Characteristics of Halomethanes

TABLE 1

Compound Molecular Physical state mp. bg. Specific Vapor Solubility Solubility
welght under ambient (C) (C} gravity pressure 1n water 1n organic
conditions (mm Hg) (ug/1) solvents

chloromethane 50.493 colorless gas? -97.73%  -24.22  0.973(-10%)° 5.38x10%°  alcohol, ether
acetone, benzene,
chloroform,
acetic acad

bromomethane 94.94° colorless gas? -93.63 3.56% 1.737(~10%)° 1x108 alcohol, ether,
acetic acid

dichloromethane 84.932 colorless liquid? -95.12  40° 1.327(20°¢)%  362.4(20°%)° 13.23105 € alcohol, ether?

(25°C)

trichlorofluoro- 137.37% colorless liquid?® -1118 23.82% 1.467(25%)2 667.4(20°)°€ 1.15106 € alcohol, ether9

methane (207°C)

dichlorodifluoro- 120.91% colorless gas® -1582 ~29.792 1.75(-115°C)2 4,306(20°C)° 2.83105 € alcohol, ether?

methane (25°C)

tribromomethane 252,752 colorless llqu1da 8.32 149.52 2.890(20°C)a ' sllghgly alcohol, ether,

' sol. benzene, chloro-
: form, ligroin

bromodichloro- 163.83% colorless liquid? -57.12 902 1.980(20%%) ' insoluble® alcohol, ether,

methane acetone, bgnzene,
chloroform

WY We o t, tagn

b) U.S. EPA, 1977b

c) Pearson and McConnell,

d) Windholz, 1976

1975



a flame (Stenger and Atchison, 1964). Chloromethane 1in
contact with a flame will burn, producing CO2 and HC1l (Hardie,
1964). Monohalomethanes undergo photolysis in the upper
atmostphere where ultraviolet radiation is of sufficient
energy to 1nitiate a reaction (Basak, 1973).

Prolonged heating of dichlorometgane‘w{tﬁ w;teg—at
180°C results in the formation of formic acid, methyl chloride,
methanol, hydrochloric acid and some carbon monoxide.
In contact with water at elevated temperatures, methylene
chloride corrodes iron, some stainless steels, copper, and
nickel (Hardie, 1964).

Trichlorofluoromethane 1is nonflammablg. Decomposition
of tribromomethane is accelerated by air and light (Windholz,
1976).

Chloromethane has been demonstrated to be toxic to
agquatic organisms at levels of 270,000 to 550,000 ug/l (96
hr. LCS50 values) in controlled laboratory tests (Dawson,
et al. 1977). Corresponding acute toxicity values for bromo-
methane range from 11,000 to 12,000 ug/l1 (Dawson, et al.
1977). Dichloromethane LC50 values range from 224,000 to
331,000 ug/l1 (U.S. EPA, 1978) and tribromomethane LC50 wvalues
range from 17,900 to 46,500 ug/1 (U.S. EPA, 1978). The
latter compound demonstrates aquatic organism chronic toxicity
effects at 14,000 to 24,000 ug/l (U.S. EPA, 1978).

The toxic nature of methyl chloride on humans is thought
to act on the central nervous system. In a mild to moderate
1fitoxi¢ation, the symptoms consist of blurring of vision,

headache, vertigo, loss of coordination, slurring of speech,



staggering, mental confusion, nausea, and vpmiting. A sever-=
exposure involves rapid loss of consciousness leading to
death (MacDonald, 1964).

Chloromethane 1s highly mutagenic to the bacteria,

Salmonella typhimurium TA 1535 (Andrews, et al. 1976) and

to the bacteria, Salmonella typhimurium TA 100 (Simmon,

et al. 1977).

Inhalation of bromomethane 1s the usual route of systemic
poisoning, but gastrointestinal absorption 1s a possibility
(Collins, 1965). Following exposure, irritation of eyes
and mucous membranes may be noticeable. Within a few hours,
malaise, headache, and nausea develop. After 2 to 16 hours,
the more serious symptoms develop, including visual disturbance,
speech disturbance, irrational behavior, drunkenness, and
drowsiness. Under serious exposure, neurologic and psychiatrac
abnormalities may persist for months or years (Collins,

1965).

As with chloromethane, bromomethane has been reportad
to be mutagenic in Salmonella bacterial test systems (Simmor,
et al. 1977).

In non-human mammals, methylene chloride inhalation
at levels of 1,000 and 5,000 ppm (3,477 and 17,383 mg/m3)
for not more than 14 hours resulted in severe weight losses,
liver injury, hepatic failures, and death (Haun, et al.

1971). In humans, methylene chloride 1s a central nervous
system depressant resulting in narcosis at high concentrations
(Berger and Fodor, 1969). Inhalation levels of 500 to 1,000

ppm (1,738 to 3,477 mg/m3) resulted in elevated carboxyhemo-



globin saturation levels as well as signs and symptoms of
central nervous system depression (Stewart, et al. 1972).
Dichloromethane demonstrated mutagenic properties in

Salmonella typhimurium TA 100 and in immunosuppressed mice

(Simmon, et al. 1977). The compound also demonstrated a
carcinogenic response in mice (Theiss; et-al.-1977; Theiss,
1978) but the significance of results from this test are

open to question. The carcinogenicity of dichloromethane

was reported to be under study by the National Cancer Institute
(1977) .

Trichlorofluoromethane has completely inhibited the
growth of several species of microorganisms at vapor concen-
trations of 5.62 x 104 to 5.62 x 106 mg/m3 (Van Auken, et
al. 1975). In atmospheric ambient conditions of a 1:1 mixture
of oxygen and dichlorodifluoromethane, a significant 1increase

in the mutation rate of the yeast, Neurospora crassa, was

noted (Stephens, et al. 1971). Slater (1965) administered
trichlorofluoromethane to the stomach of rats and noted

no effect on serumﬁﬁ—glucuronldase activity or liver NADPH
levels. Taylor (1975) noted that exposure to 7 perceﬁt
oxygen~15 percent trichlorofluoromethane caused cardiac
arrhythmias in all rabbits exposed. Only a slight hyperglycemia
with hyperlactacidema was noted in rats, rabbits, and dogs
exposed to ambient atmospheric conditions of 5 percent trichloro-
fluoromethane (Paulet, et al. 1975). 1In dogs, trichlorofluoro-
methane caused a depression of myocardial function (Aviado

and Belej, 1975) and in the upper respiratory tract lead

to an initial apnea, bradycardia, and a fall in aortic blood



pressure (Aviado, 1971). Azar, et al. (197?), noted that

human inhalation of 1,000 ppm (4,949 mg/m3) dichlorodifluoro-

methane did not reveal any adverse effect, while exposure

to 10,000 ppm (49,489 mg/m3) resulted only 1n a 7 percent

reduction in a standardized psychomotor test score.
Tribromomethane is considered to-be highiy toxic to

both non-human mammalian species and humans. The compound

has been shown to be mutagenic in the Salmonella typhimurium

TA 100 and Ta 1535 test systems (Simmon, et al. 1977) and
carcinogenic in mice (Theiss, et al. 1977; Theiss, 1978)
with the same gualifications for result significance as
for dichloromethane noted. Cantor, et al. (1977), have
reported positive correlations between cancer mortality
rates and levels of brominated trihalomethanes 1in drinking
water in epidemiological studies.

Bromodichloromethane is acutely toxiclto mice (Bosman,

et al. 1978). It was mutagenic in the Salmonella typhimurium

TA 100 bacterial test system (Simmon, et al. 1977) and carcino-
genic 1n mice (Theiss, et al. 1977; Theiss, 1978) with the
same gualification for result significance as for dichloro-
methane noted. Cantor, et al. (1977), have reported positive
correlations between cancer mortality rates and levels of
brominated trihalomethanes in drinking water in epidemioclog:cal
studies.

The relatively high water solubilities of chloromethane
and bromomethane and their relatively high vapor pressures

indicate that they have a low potential to bioconcentrate



in aquatic species. By using the equation of Metcalf and
Lu (1973), the predicted bioconcentration factors are 2
and 6, respectively.

Methylene chloride is a major halogenated pollutant
with a large potential for delivery of chlorine to the strato-.
sphere. The photooxidation of the compound in the troposphere
probably proceeds with a half-life of several months, similar
to the case of methyl chloride. The principal oxidation
product of methylene chloride is phosgene which results
from the two hydrogens being abstracted from the molecule.

It is conceivable that this phosgene may be photolyzed to
yield chlorine atoms in the ozone-rich region of the strato-
sphere. It thus appears that there is some potential for
ozone destruction by methylene chloride since the generated
chlorine atoms will attack ozone (U.S. EPA, 1975b).

Similarly, fully halogenated substances such as trichloro-
fluoromethane and dichlorodifluoromethane migrate to the
stratosphere where they are photodissociated, adversely
affecting the ozone balance (U.S. EPA, 1975b). Trichloro-
fluoromethane does not significantly bioconcentrate in agquatic
organims (Dickson and Riley, 1976).

There are few data in the literature relating to the
environmental fate or degradation of bromodichloromethane

and tribromomethane.
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AQUATIC LIFE TOXICOLOGY?*

FRESHWATER ORGANISMS

Introduction

Although the aquatic toxicity data base for halomethanes
is limited, it allows some generalization concerning trends
within the class. Data on chloroform and carbon tetra-
chloride are included for discussion and are also treated 1in
separate criterion documents. Methylene chloride, methyl
chloride, bromoform, and methyl bromide are the only other
halomethanes for which appropriate data are available.

Acute Toxicity

Apparently, the brominated compounds are more toxic to
fish than the chlorinated analogs (Table 1). This pattern 1is
repeated for the saltwater fish (Table 4). The unadjusted
96-hour LC50 values for bluegill are 11,000 ug/l, and 550,000
ug/1 for methyl bromide and methyl chloride, respectively,
under static (renewal) test conditions (Dawson, et al. 1977).

For bromoform and chloroform the 96-hour LCS50 values are

*The reader is referred to the Guidelines for Deriving Water
Quality Criteria for the Protection of Aquatic Life [43 FR
21506 (May 18, 1978) and 43 FR 29028 (July 5, 1978)] in order
to better understand the following discussion and recommenda-
tion. The following tables contain the appropriate data that
were found in the literature, and at the bottom of each table
are the calculations for deriving various measures of toxic-

ity as described in the Guidelines.



29,300 ug/1 (U.S. EPA, 1978) and 115,000 uwg/1 to 100,000 nc/1,
respectively. The data on acute static tests with bluegill
show a correlation between increasing chlorination and toxic-
ity. The 96~hour LC50 values are 550,000 ng/l (Dawson, et al.
1977) for methyl chloride, 244,000 ug/l1 for methylene chloride
(U.Ss. EPA, 1978), 100,000 to 115,000 wg/r for chleroform
(Bentley, et al. 1975), and 125,000 ug/l (Dawson, et al. 1977)
and 27,300 ug/l (U.S. EPA, 1978) for carbon tetrachloride.
Alexander, et al. (1978) compared the effect of test proce-
dures on the toxicity of methylene chloride to the fathead
minnow. The flow-through test result was 193,000 ug/l and the
static test result was 310,000 nug/l (Table 1). After adjust-
ment according to the Guidelines the latter LC50 value becomes
169,477 ug/l, very similar to the flow-through result, sup-
porting the appropriateness of the adjustment factors for test
conditions and methylene chloride. The Final Fish Acute
Values for bromoform, methylene chloride, methyl bromide, and
methyl chloride are 4,100, 38,000, and 1.500, and 77,000 nug/1,
respectively.

The 48~hour EC50 values are 224,000, 28,900, and 35,200
ug/l for methylene chloride (Table 2), chloroform, and carbon
tetrachloride, respectively (U.S. EPA, 1978). The result
with chloroform (28,900 ug/l) does not support any conclusion
about the correlation of toxicity and amount of chlorination

for the data with Daphnia magna. For bromoform and methylene

chloride, there appears to be little difference is sensitiv-

ity between Daphnia magna and the bluegill. The LC50 and ECSO

values are both 224,000 npg/l for methylene chloride and 29,300
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and 46,500 ug/l respectively, for bromoform. The Final InJerte-
brate Acute Values for bromoform and methylene chloride are 1,900
and 9,000 ug/l, respectively (Table 2).

The data i1ndicate that the Final Invertebrate Acute Values
for halomethanes are lower than the comparable values for fish.
The Final Fish and Final Invertebrate Acute Value .comparisons. are:
bromoform - 4,100 and 1,900 ug/l, respectively, methylene chloride
~ 38,000 and 9,000 ng/l, respectively; chloroform - 11,000 agd
1,200 wg/l, respectively; and carbon tetrachloride - 8,200 and
1,400 ng/l, respectively. Thus, when a Final Invertebrate Acute
Value exists, it becomes the Final Acute Value.

Chronic Toxicity

No life cycle or embryo-larval tests have been coiducted wi:h
freshwater organisms and any halomethane other than chloroform and
carbon tetrachloride. In those tests, the concentration at which

no adverse effects of chloroform were observed for Daphnia magna

was between 1,800 and 3,600 ug/l, and no adverse effects of car-
bon tetrachloride were observed on the fathead minnow at the high-
est test concentration of 3,400 ng/l. Details of these tests may
be found in the criterion documents for those chemicals.

Plant Effects

The 96-hour EC50 values for bromoform (Table 3), based on

chlorophyll a and cell numbers of the alga, Selenastrum

capricornutum, are 112,000 and 116,000 ug/l, respectively. The

same tests with methylene chloride showed the EC50 values were
above the highest test concentration, 662,000 ng/l1 (U.S. EPA,

1978).



Residues

No residue data for freshwater fish are available for
halomethanes other than for chloroform and carbon tetrachloride,
for which the bioconcentration factors (U.S. EPA, 1978) were 6 and

30, respectively. Details of these tests may be found in the

criterion documents for those chemicals. ~



CRITERION FORMULATION

Freshwater-Aquatic Life

Summary of Available Data

The concentrations below have been rounded to two sign:iiicant
figures.
Bromoform
Final Fish Acute Value = 4,100 ug/1l
Final Invertebrate Acute Value = 1,900 ug/l
Final Acute Value = 1,900 ug/1l
Final Fish Chronic Value = not available
Final Invertebrate Chronic Value = not available
Final Plant Vvalue = 110,000 wug/1
Residue Limited Toxicant Concentration = not available
Final Chronic Value = 110,000 ug/1
0.44 x Final Acute Value = 840 ug/l
Methylene Chloraide
Final Fish Acute Value = 38,000 wug/1
Final Invertebrate Acute Value = 9,000 ug/l
Final Acute Value = 9,000 ug/1l
Final Fish Chronic Value = not available
Final Invertebrate Chronic Value = not available
Final Plant Value = greater than 660,000 ng/1l
Residue Limited Toxicant Concentration = not available
Final Chronic Value = greater than 660,000 ng/l
0.44 x Final Acute Value = 4,000 ug/l
Methyl Bromide
Final Fish Acute Value = 1,500 ng/l

\

Final Invertebrate Acute Value = not available
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Final Acute Value = 1,500 ug/1
Final Fish Chronic Value = not available
Final Invertebrate Chronic Value = not available
Final Plant Value = not available
Residue Limited Toxicant Concentration = not available

Final Chronic Value = not available - o

0.44 x Final Acute Value = 660 g/l
Methyl Chloride
Final Fish Acute Value = 77,000 ug/1
Final Invertebrate Acute Value = not available
Final Acute Value = 77,000 ng/1

Final Fish Chronic Value = not available

Final Invertebrate Chronic Value = not available

Final Plant Value = not available

Residue Limited Toxicant Concentration = not available

Final Chronic Value = not available
0.44 x Final Acute Value = 34,000 ug/1l

No freshwater criterion can be derived for any halome=zhane
using the Guidelines because no Final Chronic Value for either
fish or invertebrate species or a good substitute for either
value is available,

However, results obtained with halomethanes and freshwater
and saltwater fish and invertebrate species indicate how criteria
may be estimated.

For bromoform and methylene chloride with freshwater and
saltwater organisms and for chloroform and carbon tetrachloride
with freshwater organisms, the Final Invertebrate Acute Value

divided by the Final Fish Acute Value is 0.46, 0.24, 0.16, 0.090,
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0.11, and 0.17 respectively, for an average of 0.21. Multiplying
this value times the Final Acute Values for methyl chloride and
methyl bromide with freshwater fish results 1in estimated fresh-
water Final Invertebrate Acute Values of 0.21 x 77,000 ug/1l =
16,000 ug/1 and 0.21 x 1,500 ug/l = 320 ug/l respectively. Thus
the Final Acute Values for methyl chloride -and-methyl bromide -
would be based on these estimated values and are 16,000 ug,’l and
320 ug/l, respectively.

For chloroform and freshwatér organisms the Final Chronic
Value is about the same as 0.44 times the Final Acute Value, and
for bromoform and saltwater organisms the Final Chronic Value 1is
greater than 0.44 times the Final Acute Value, even though a
chronic value is available for fish or invertebrates in both
other halomethanes and freshwater organisms using 0.44 times the
Final Acute Value.

The maximum concentration of bromoform is the Final Acute
Value of 1,900 ng/l and the 24-hour average concentration 1s 0.44
times the Final Acute Value. No important adverse effects on
freshwater aquatic organisms have been reported to be caused by
concentrations lower than the 24-~hour average concentration.

CRITERION: For bromoform the criterion to protect freshwater
aguatic life as derived using procedures other than the Guidelines
is 840 ng/l as a 24-~-hour average and the concentration should
never exceed 1,900 ug/l at any time.

The maximum concentration of methylene chloride is the Final
Acute Value of 9,000 pg/l1 and the 24-hour average concentration is

0.44 times the Final Acute Value. No important adverse effects on



freshwater aquatic organisms have been reported to be caused by
concentrations lower than the 24-hour average concentration.

CRITERION: For methylene chloride the criterion to protect
freshwater  aquatic life as derived using procedures other than the
Guidelines is 4,000 ug/l as a 24-hour average and the concentra-
tion should never exceed 9,000 ug/l at any time. -~ . o -

The estimated maximum concentration of methyl bromide is the
Final Acute Value of 320 ug/l and the 24-hour average concentra-
tion is 0.44 times the Final Acute Value. No important adverse
effects on freshwater aquatic organisms have been reported to be
caused by concentrations lower than the 24-hour average concentra-
tion.

CRITERION: For methyl bromide the criterion to protect
freshwater aquatic life as derived using procedures other than the
Guidelines is 140 wug/l as a 24-hour average and the concentration
should never exceed 320 ug/l at any time.

The estimated maximum concentration of methyl chloride is the
Final Acute Value of 16,000 ug/l1 and the 24-~-hour average concen-
tration is 0.44 times the Final Acute Value. No important adverse
effects on freshwater aquatic organisms have been réported to be
caused by concentrations lower than the 24-hour average concentra-
tion.

CRITERION: For methyl chloride the criterion to protect
freshwater aquatic life as derived using procedures other than the

Guidelines is 7,000 ug/l as a 24-hour average and the concerntra-

tion should never exceed 16,000 ug/l at any time.



Table Freshwater €ish acute values for halomethanes
Adjusced
Biocassay Test Time 1C50 LCbO
Orqanias Hdethodk _  Cong. ** {hre) {ug”sl) {ugs1) jieference
Bromoform
Bluegill, ] u 96 29,300 16,018 U,S. EPA, 1978
Lepomis macrochirus
Methylene chloride
Bluegill, S U 96 224 000 122,461 U.§, EPA, 1978
lTepomis macrochirus
Fathead minnow, FT M 96 193,000 193,000 Alexander, et al, 1978
Pimephales promelas
Fathead minnow, H U 96 310,000 169,477 Alexander, et al, 1978
Pimephales promelas
Methyl-chloride
Bluegill, R U 96 550,000 300,685 Dawson, et al. 1977
Lepomis macrochirus
Methyl bromide
Bluegill, R u 96 11,000 6,014 Dawson, et al, 1977
Lepomis macrochirus
* 5 = stalic, T = [low-through, R = rcrewal
A% Yy = unmeasured, M = weasured i
Geometric mean of adjusted values - Bromoform = 16,018 pg/l léjgég = 4,100 ug/l

Methlyene chloride = 148,822 ng/l 148,822 _ 38,000 wg/1
3.9
Methyl chloride = 300,685 g/l 300,683 . 77,000 pg/1
1.9

Mecthyl bromide = 6,014 g/l BuL% = 1,500 ug/2

et
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Table 2, Freshwater invertcbrate acute values for halomerhanes (U S EPA, 1978)

Adluuced
Braassa Test Lime Lcso LCS5o
Grqanisy Metpoa *  Conc.**  {hry) fuqz1} fuqrly
Bromaform
Cladoceran, S u 48 46,500 39,386
Daphnia magna
Methylene chloride
Cladoceran, S u 48 224,000 189,728
Daphnis wmagna
* § = gtatic
4% U =» unmeasured
Gecometric wean of adjusted values - Bromoform = 39,386 ug/l ggf%gé = 1,900 ug/l

o

Methylene chloride = 189,728 g/l 183,728 . 9,000 wen
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Table 3

Orqant gm

Alga,
Selenastrum

capricornutum

Alga,
Selenastrum
capricornutum

Alga,
Selenastrum
capricornutum
Alga,

Selenastrum
capricornutum

Freshwater plant effccts for halomethanes (U S EPA, 1978)

Concentration
Ettect fuqsi)
Bromoform
Chlorophyll a 112,000
EC50 96-hr
Cell number 116,000

EC50 96~hr

Methylene chloride

Chlorophyll a  .»662,000
EC50 96-hr
Cell number >662,000

ECS0 86-hr

Lowvest plant value

Bromoform = 112,000 ug/l
Methylene chloride = 3662,000 ug/l



SALTWATER ORGANISMS

Introduction

Although the aquatic toxicity data base for halomethanes 1s
limited, it allows some generalizations concerning trends within
the class. Data on chloroform and carbon tetrachloride are 1in-
cluded for discussion and are also treated in sSéparate criteriom -
documents. Methylene chloride, methyl chloride, bromoform, and
methyl bromide are the only other halomethanes for which appro-
priate data are available.

Acute Toxicity

Apparently, the brominated compounds are more toxic to fish
than the chlorinated analogs, (Table 4) as is true for the fresh-
water - fish (Table 1). The unadjusted 96-hour LC50 values for the
tidewater silversides (Dawson, et al. 1977) and methyl bromide and
methyl chloride are 12,000 and 270,000 ug/l, respectively. The
Final Fish Acute Values for bromoform, methylene chloride, methyl
bromide, and methyl chloride are 2,600, 49,000, 1,800, and 40,000
ug/1l, respectively (Table 4).

T