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TARC (1987) concluded that the chlorophenoxy herbicides should be placed in group 2B because of
limited evidence for carcinogenicity to humans and because no adequate published data were available
on the carcinogenicity of MCPA to antmals.

“While PCOC is a breakdown product and possible contaminant of (impurity in) MCPA, implications

of these finding for the effects of PCOC itself can remain only speculative,
4,1.2.8 Toxicity for repreduction

In a combined repeated dose/reproduction screening test carried out according to OECD draft guideline
422 (Hansen, 1996) groups of 10 male and 10 female rats were given 0, 50, 200, or 600 mg PCOC/kg
i soybean oil by gavage for two weeks prior to mating and unfil day 20 of gestation. No toxic effects
on any reproductive or developmental parameters were observed, resulting in a no effect level for these
endpoints of 600 mg/kg.

In a recently conducted in vitro assay for estrogenic effects using human breast cancer cells (Komer et
al, 1996; Komer et al, 1997), PCOC was found to express activity comesponding to 1x107 that of 17-
B-Estradiol. Tt ts difficult to evaluate what possible influence this might have on reproductive
parameters.

Risk characterisation
4.1.2.9 General aspects

Major effects of possible concem are corrosivity, acute inhalation toxicity and repeat dose toxicity.
Direct exposure is possible for production workers, and indirect exposure for workers, consumers and
the general population.

The human nisk assessment according to the pesticide scenario is not conducted based on a deciston at
EU Technical meeting on risk assessment of existing substances (TM III, Nov.1996) referring to this
part of the risk assessment being conducted by DGVI working group on risk assessment of plant
protection products.

4.1.2.10  Workers®

Production facility workers (see 4.1.1.2. for exposure levels). Realistic worst case exposure is likely to
be of the order of 0.7 mg/kg/day according to information provided by one of the producers (A.H.
Marks, 1997b).

* Herbicide application workers. (see 4.1.1.1. for exposure levels).
The exposure PCOC as a 1% impurity in MCPA can be in the order 0.28 mgkg/day (agricultnral) or 0 35 mg/kg/day
(municipal weed control).

For the end-points irritation/corrosivity the concentration is below the level of concemn. For repeat dose toxicity this should
not present a major health problem, e.g. for repeat dose toxicity the margin of safety based on a NOAEL of 200 mg/kg/day
is 200/0.35=571.

The margin of safety for effects is in the order of 300-600, thus workplace exposure to PCOC does not seem to present a
major risk.
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Repeat dose toxicity is not likely to present a major health problem. The margin of safety based on a
NOAEL of 200 mg/kg/day (slight effect on liver enzyme (ALAT), haemoglobin conc.) 1s 200/0.7 =
285.

Also the end-point iritation/corrosivity does not seem to cause any health concemn. In situations with
possible contact with the substance safety measures, such as wearing appropnate PPE, are prescribed
in the existing productions. Further, health surveillance programmes including examination of the
respiratory function have been undertaken for several years. According to the medical reports
submitted by the producers no significant effects on the respiratory system have been observed.

It should be stressed that direct skin contact with PCOC can lead to burns and/or irritation, but that
adequate warming of this effect is given by the manufacturers classification (R-35) and that the weanng
of approriate PPE is compulsary when exposure at the workplace is possible (according to the UK
Control Of Substances Hazardous to Health regulation - referred to in (Marks A H , 1997a)).

Conclusion of the risk assessment for workers:

( )1)  Thereis need for further information and/or testing

(X)) There is at present no need for further information and/or testing or for risk reduction
measures beyond those which are being applied already

( }iii) There is a need for limiting the risks; risk reduction measures which are already being applied
shall be taken into account

4.1.2.11 Consumers

For this group exposure may be in the order of 0.07 mg/kg for each event corresponding to a daily dose
of 9.6x10"* mg/kg/day (see 4.1.1.3. for further details). With a NOAEL for repeat dose toxicity of 200
mg/kg/day the margin of safety is at least 20,000 for each single event.

Conclusion of the risk assessment for consumers:

()i)  There is need for further information and/or testing

{(X)11) There is at present no need for further information and/or testing or for risk reduction
measures beyond those which are being applied already

()ii) There is a need for limiting the risks; risk reduction measures which are already being applied
shall be taken into account
4.1.2.12  Man exposed indirectly via the environment

The exposure of man indirectly via the environment through herbicide use is likely to be 10x10°
mg/kg/day via human intake media.

Regional exposure resulting from production of PCOC is estimated as being low (1.3x10™ mg/kg/day),
while local indirect exposure estimates of 1.2x10™ mg/kg/day does not give rise to immediate concern
with regard to corrosivity or repeat dose toxicity.

Conclusions of the risk assessment for man exposed indirectly via the envirenment:

()1)  There is need for further information and/or testing
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(X)11) There is at present no need for further information and/or testing or for risk reduction
measures beyond those which are being applied already

()11} There is a need for limiting the risks; nisk reduction measures which are already being applied
shall be taken into account

4.1.2,13  Combined exposure

On the basis of the conclusion made in 4.1.1.2. and 4.1.1.3. a consumer, who also works at a
production site and sprays garden herbicides, will receive the highest dose of PCOC during work and
during gardening activities of 1.05 mg/kg/day. The dose received indirectly via the environment is low
compared to this, 1.2x10™ mg/kg/day, but would occur regularly. A margin of safety of 190 (200
mg/kg /1.05 mg/kg) would not seem to present undue misk.

Conclusions of the risk assessment for man during combined exposure:
{()1)  There is need for further information and/or testing

(X)ii) There is at present no need for further information and/or testing or for risk reduction
measures beyond those which are being applied already

(}iii) There is a need for limiting the risks; risk reduction measures which are already being applied
shall be taken into account

HUMAN HEALTH (PHYSICO-CHEMICAL PROPERTIES)

4.1.3 Exposure assessment

The substance PCOC gives no reason for concern in relation to the following physical-chemical
properties. The tests performed all gave or were expected to give negative results.

4.1.3.1 Occupational exposure
4.1.3.2 Consumer exposure

Indirect exposure via the environment
Effects assessment: Hazard identification and Dose (concentration) - response (effect) assessment

4.1.3.3 Explosivity

Explosive properties have not been tested. No reports of explosive properties were found in the
available literature; nor does the chemical structure contain any elements associated with explosivity.

4.1.3.4 Flammability

The substance does not bum according to methods used (EF 3.10 and EF 3.10 mod.), nor is it
flammable in contact with water. (Quist Laboratory, 1983).

4,135 Oxidizing potential
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The substance was classified as non oxidizing according to the test method from the working group PC
11 Annex V EEC/831/79, sixth amendment of Dir. 67/548/EEC. (Dantest, 1983).

414 Risk characterisation

It ts not likely that any of the above mentioned adverse effects should occur under the conditions
mentioned.

5 CONCLUSIONS

The documentation varies from original studies according to OECD test guidelines with GLP to
literature references of varying quality. 4-Chloro-2-methylpheno! (PCOC) is used in the industry as an
intermediate in the synthesis of the phenoxy herbicides MCPA, MCPB and mecoprop (MCPP). From
the industrial production, processing and formulation PCOC is emitted to air and waste water. The
produced pesticides contain PCOC as impurity (normally < 1%, 0,5% estimated as realistic worst
case). The use of the pesticides in the agriculture as herbicides results in exposure to soil of PCOC as
an impurty and degradation product.

As MCPA is transformed to PCOC, and PCOC has a high vapour pressure, the atmosphere will receive
a contribution from application of the above mentioned pesticides, PCOC has a low to medium adsorp-
tion and may be considered mobile in some soils.

PCOC is according to an experiment primarily degradable by photolysis in clean water with a half-life
of 4 days. However, a re-estimation of photolysis to typical EU surface water resulted in an estimated
photolytic degradation half-life of 300-700 days and therefore photolysis is considered negligible. The
available biodegradation data are somewhat conflicting but based on a judgement of the balance of
evidence the “realistic worst case” aerobic biodegradation half-life of PCOC in soil is estimated to be
21 days, whereas no biodegradation has been found under anacrobic conditions. The aerobic bi-
odegradation half-life in surface waters is also estimated to be 21 days. The estimated half-life in
biologtcal waste water treatment plants is 0.7 hour resulting in an estimated removal of 88% which is
in general accordance with simple mass balance estimations from one of the main manufacturers sites.
The substance is therefore considered to be ready biodegradable (borderline).

PCOC has been found in water, soil, air and groundwater. In water occurs mainly around emission
sources, in air near fields applied with MCPA or MCPP, and in soil and biota after the application of
the herbicides. The findings in groundwater are assumed to be the result of mobility and reduced
degradation under anaerobic conditions.

The exposure assessment is primanly based on monitoring data from the two main manufacturing sites
where all production and all processing of PCOC takes place and where approximately 60% of the
production volume is formulated. A worst case environmental exposure scenario for a separate
formulation site is included mn the risk assessment.

The emissions to surface water from production sites are local and the risk assessment based on
monitoring data (Csrp + inuent and actual dilution in STPs) and TGD default environmental exposure
assesment for formulation site where 10% of the production volume of phenoxy acids is formulated.
Because only the STPs receiving waste water from one of the production sites and the formulation sites
are using sludge application to soil, The sludge application is considered local.
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PCOC is very toxic to aquatic organisms. The acute toxicity to fish LCso (96h) was observed to be
about 2.3-6.6 mg/l. The ECs (48h) to daphnids were 0.29-1.0 mg/l. The ECs, (96h) to algae was 8.2
mg/l and the EC,, (96h) was 0.89 mg/l. The long term toxic effects were observed in fish to have a
NOEC(28d) of 0.5 mg/l and the Daphnia reproduction NOEC(21d) was 0.55 mg/L.

The PECiocatwatery PNECaquatic organisms relationship is < 1. Model calculation using EUSES version 1.0
supports the assumption of no risks for adverse effects in the aquatic environment and for the
microorganisms of STPs.

There are no data available on the terrestrial toxicity. The equilibrium partitioning method is applied as
a conservative calculation, comparng PEC,oi, porewater With PNEC quatic orpanisms: PECsot/PNEC < 1.

PEC.,;:: There are no effect data present and no relation PEC/PNEC can be calculated.

PCOC has a bicaccumulation potential based on log Kow 3.09, but BCF found in fish was low {< 30).
The risk characterisation of secondary poisoning is therefore not performed.

The substance is considered to be of no concem to aquatic organisms and microorganisms of STPs,
and no further information on environmental release from production and formulation facilities is re-
quired.

No current evidence was found for the use of PCOC as such in products, although it may formerly
have been employed as a disinfectant. Direct exposure is therefore likely to be restricted to those in-
volved in the manufacture and handling of PCOC, and in conjunction with its use in the manufacture
of phenoxy herbicides. Based on limited information, exposures in the range of 0.02 - 0.7 mg/kg/day
are estimated for these activities.

The main exposure of human beings to PCOC 1s likely to be via production, or use of phenoxy herbi-
cides which may contain it as an impurity (< 1%), or as a breakdown product following exposure of
herbicides to sunlight, or to their metabolic transformation to the substance. It 1s difficult to quantify
exposure occurnng through fransformation, but this 1s assumed to be less than 1%. During produciion,
a realistic worst case exposure of 0.7 mg/kg/day is indicated In conjunction with agricultural
application of herbicides, a worst-case estimate of exposure to PCOC of 0.28 mg/kg/day is obtained.
Municipal gardeners may be exposed to higher levels with an estimate of .35 mg/kg/day suggested as
a realistic worst case.

Similarly, some consumer exposure should also be expected, as the same herbicides can be used in
fawn treatment and similar gardening activities. While no detailed information was found on such
exposures, it may be amount to 0,07 mg/kg per event. Assuming a really worst case of five events per
year, the total yearly dose of PCOC would be 0.35 mg/kg/year corresponding to 9.6x10™ mg/keg/day.

Indirect exposure via the environment resulting from partitioning into atr/water/soil and biomagnifica-
tion in food sources is low at a regional level, combined secondary exposure estimate being in the
range of 1.40x107° mg/kg/day of PCOC. Local indirect exposure estimates. are about 1.2x10™

mg/kg/day.

The acute toxicity of PCOC (LDs, oral rat 2650-3196 mg/kg, 1.Dsy dermal rat 2240 mg/kg, L.Csp inhal.
rat 4h 0.9mg/l or >30 mg/l) does not give rise to immediate concern, particularly considering that the
substance (crystalline needies) is unlikely to form aerosols or dusts, and that PPE is mandated during
handling of the substance.
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PCOC is corrosive in high concentrations, and has been assigned risk phrase R-35 by the
manufacturers which should provide adequate waming to those handling it in industrial settings. No
consumer exposure is expected at concentrations which could approach that required for cormrosivity.
No sensitization was observed in a Guinea pig maximization test and no case studies indicating sensiti-
zation of persons handling the substance were found.

There were no effects on reproduction according to OECD screening test 422 at doses of up to 600
mg/kg for a total of 40 days.

In 28-day repeat dose studies in rats, the best NOAEL appears to be 200 mg/kg, with a LOAEL of 800
mg/kg where salivation after dosing and ruffled fur was seen in some animals. At this dose, levels of
serum alanine-aminotransferase were increased in males, and effects were seen on blood parameters
(reduced thromboplastin times, reduction of leukocyte and erythrocyte counts). Liver weights in fema-
les were increased, but no histopathological changes were seen in this, or any other organs examined,
Decreased adrenal weights were also seen in females at 200 mg/kg and above, but were
unaccompanied by histopathological changes.

PCOC has not been investigated for carcinogenicity. Two older tests were positive for mutagenicity,
one in vive {mouse micronucleus test) and one in vitro in a single strain (TA97) of Salmonella in the
Ames test (while showing no activity in other strains in 2 number of separate tests). Repeated testing
with TA97 gave unequivocally negative results. A repeat of the micronucleus test according to current
guidelines also gave clearly negative results. On the balance, it is not felt that there is evidence for
PCOC being a mutagen.

The estimated human local indirect exposure of 1.2x10™* mg/kg/day is well below the repeat dose
toxicity (NOAEL 200 mg/kg/day).

For the population with the highest potential exposure {production workers assuming inhalaton
exposure at 5 mg/m’ for eight hours) a margin of safety of 285 (200 mg/kg/0.7 mg/kg/day) is obtained
with regard to the repeat dose NOAEL. For agricultural workers engaged in spraying phenoxy
hetbicides the ratio 1s 200 mg/kg /0.28 mg/kg, or 714. For municipal gardeners (0.35 mg/kg/day) a
margin of safety of 571 is obtained. Consumers may be exposed to 0.07 mg/kg/day once, or a few
times yearly. All other exposure scenarios result in much higher margins of safety.
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