
Canadian Technical Comments on Dicofol Dossier 
 
Re: Risk Profile and Summary Report for Dicofol Dossier Prepared for the UNECE Convention 
on Long-range Transboundary Air Pollution’s Expert Group on POPs 
(4L0002.A1/R0012/EVDP/Nijm) (2003) 
 
General Comments 
 
Please note that in Canada, the manufacturer/registrant has stopped selling dicofol and use of 
dicofol in the distribution chain is expected to stop by December 31, 2011. Canada’s Pest 
Management Regulatory Agency (PMRA) does not continue to review substances discontinued 
by a registrant; as dicofol will no longer be registered, there will be no further re-evaluation of 
this pesticide.  
 
Consideration should be given to adding information from US EPA’s Registration Eligibility 
Document for Dicofol http://www.epa.gov/pesticides/reregistration/REDs/0021red.pdf, and the 
following technical comments for updating the proposal. 
 
Executive Summary 
 
Page ii, Introduction: Read: Dicofol is …..The substance is a miticidal pesticide and 
acaricide…… 
 
Suggest revising to: Dicofol, an organochlorine pesticide, is used as an acaricide in many 
countries around the world on a wide range of crops, including fruit, vines, ornamentals, 
vegetables and field crops. 
 
Emission Characteristics 
 
Page ii, Paragraph 3 please add: 
 
Reported sales of dicofol in Canada in the late 1990s and early 21st century were about 1,000 kg 
of active ingredient per annum (Brimble, Bacchus and Caux, 2005). 
 
Please add the following to the list of references: 
 

Brimble, S., Bacchus, P. and Caux P.-Y. 2005. Pesticide Utilization in Canada: A 
Compilation of Current Sales and Use Data. Environment Canada. ISBN 0-662-42048-9.  
 

Introduction 
 
Page 1, first paragraph- Add vines to the list of the crops. 
 
Chemical Identity 
 
The CAS chemical name listed is not consistent with that given in the CAS Registry, the ISO 
website or the Pesticide Manual, all of which list the following: 4-chloro-α-(4-chlorophenyl)-α- 
(trichloromethyl)benzenemethanol. 
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http://www.epa.gov/pesticides/reregistration/REDs/0021red.pdf


Human Toxicology 
 

Page 10, In the toxicity section, numerous errors are noted. Some of the errors result from 
inappropriate transcription of dose levels (mg/kg/diet versus mg/kg/bw). It is also important to 
note the date of many studies (particularly as it relates to studies of carcinogenicity or 
reproduction). Studies completed after1986 tend to use a purer form of dicofol (that corresponds 
to current production material containing < 0.1% DDT related contaminants).  Studies completed 
prior to 1986 may have had higher levels of contamination, although details of product 
composition in these older studies are often lacking. 

 
Under acute toxicity, most of the reported data are accurate, although the one dermal study with 
an outlier LD50 of 100 mg/kg could not be located for verification.  It should be noted that while 
EPA declared dicofol to be non-sensitizing, the PMRA considers dicofol to be a potential dermal 
sensitizer (also classified by EU as potential sensitizer, see p. 11, paragraph 1). 
 
Under (sub)chronic toxicity, the paragraph should be revised to reflect that there are three dermal 
studies available (summaries of which are publicly available in EPA’s RED and Addendum to 
RED).  Dermal studies in rabbits and rats with formulated product for 6 hours/day, 5 
days/week for 4 weeks resulted in a NOAEL of approximately 4 mg a.i./kg bw/day.  Effects in 
the studies were related to reduce weight gain and/or increased hepatocellular hypertrophy. A 90-
day dermal study in beagle dogs with formulated product (6 hours/day, 5 days/week) resulted in a 
NOAEL of 3 mg a.i./kg bw/day based on reductions in serum cortisol.  
 
Under (sub)chronic toxicity, the paragraph should be revised to reflect more accurately the two 
90-day dietary studies available (summaries of which are publicly available in EPA’s RED). In 
rats, the NOAEL was identified at 0.07 mg/kg bw/day based on increased thyroid hypertrophy at 
0.64 mg/kg bw/day. Liver and adrenals were also identified as target organs.  In mice, the 
NOAEL was 1.6 mg/kg bw/day based on decreased weight gains and increased hepatic mixed 
function oxidase activity and liver weights. 
 
Under (sub)chronic toxicity, the chronic rat results also need clarification. Only one chronic study 
is available in rats. In this two-year study, the LOAEL was approximately 2.5 mg/kg bw/day 
based on decreased food intake and weight gain, reduced triglyceride levels and increased hepatic 
mixed function oxidase activity as well as histopathological changes of the liver. Adrenal 
pathology was noted at higher dose level. The NOAEL was 0.22 mg/kg bw/day.  
 
Also lacking under (sub)chronic toxicity were details of beagle dog studies (summaries of which 
are publicly available in EPA’s RED).  Three-month dietary administration resulted in a NOAEL 
of 0.29 mg/kg bw/day based on inhibition of ACTH-stimulated cortisol release, increased liver 
weights and oligospermatogenesis at 3.3 mg/kg bw/day and above. One-year dietary 
administration resulted in a NOAEL of 0.12 mg/kg bw/day based on inhibition of ACTH-
stimulated cortisol release at 0.82 mg/kg bw/day. 
 
It is suggested that revisions are required to the Mutagenicity and Carcinogenicity section. In all, 
there appears to be three carcinogenicity studies; two in rats, one in mice. A 1989 study in rats 
showed no compound-related increase in tumors at the highest dietary dose of 11 mg/kg bw/day.  
An older study (1978) conducted by the National Cancer Institute also found no carcinogenic 
activity in rats at the highest dose of 38-47 mg/kg bw/day.  Hepatic tumors were observed in male 
mice at dietary doses of 39.6 mg/kg bw/day and above in an older study (1978) conducted by the 
National Cancer Institute; no carcinogenic activity was noted in female mice.  Data on 
mutagenicity is lacking from the dossier text. EPA’s RED (publicly available) identifies a lack of 
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genotoxicity with dicofol in the Ames assay, an in vitro Chinese hamster ovary cell HGPRT 
assay, an in vitro cytogenetic assay and an in vivo cytogenetic assay. Additional text is required 
to reconcile the observation of tumors in male mice and the statement in the Executive Summary 
that dicofol is not carcinogenic.  

 
Under Teratogenicity and Reproduction, the following comments are offered.  More details on 
the 1991 two-generation reproduction study would be useful.  A NOAEL of 0.4 mg/kg bw/day 
was established by EPA (published RED) based on liver hypertrophy and ovarian vacuolation in 
parental animals at 1.9 mg/kg bw/day; adrenal pathology was observed at higher doses of 19 
mg/kg bw/day.  A NOAEL for offspring was 1.9 mg/kg bw/day based on effects on viability at 
higher dose levels.  A separate one-generation postnatal toxicity study in rats yielded a NOAEL 
of 1.7 mg/kg bw/day for both parents and offspring based on liver pathology. The 3-generation 
mouse study cited in the text is likely of limited value since it used dicofol of lower purity (85%) 
compared to the dicofol that is now produced.  Contrary to the dossier claim that no adverse 
effects were shown in the rabbit developmental study, EPA’s RED identified a NOAEL of 4 
mg/kg bw/day for maternal and developmental toxicity.  Effects at 40 mg/kg bw/day 
(administered by gavage days 7-19 of gestation) included increased incidence of abortions and 
findings in the dams including reduced food intake and weight gain and increased liver weight 
and pathological changes. Not mentioned in the dossier text is the rat developmental study with a 
maternal NOAEL of 0.25 mg/kg bw/day (see EPA RED).  Maternal effects at 2.5 mg/kg bw/day 
(administered by gavage days 6-15 of gestation) included reduced food intake and weight gain 
and increased liver weight and pathological changes. No developmental toxicity was observed at 
the highest dose tested of 25 mg/kg bw/day. 

 
The section on Toxicity is also lacking a discussion of metabolism and pharmacokinetics. The 
data indicate that dicofol is preferentially stored in adipose tissue which is relevant to the 
discussion on persistence and bioaccumulation. More details can be found in the EPA’s RED. 

 
Page 12, second paragraph under Endocrine disruption -  In their discussion of the need for a 
postnatal developmental neurotoxicity study with dicofol, EPA notes in their 1998 RED that 
“endocrine toxicity (adrenal and thyroid) was seen throughout the database”. 

 
Pages 14 – 17, It is noted that table 3.4 has errors, duplicate entries and lacks references to some 
available data.  Rather than our reviewers providing detailed comment, please refer to EPA’s 
RED and the Addendum to the RED for a complete accurate description of relevant data. 

 
Summary of Evaluation for POPs Criteria as Presented in the Dossier 
 
The original report prepared for UNECE by Royal Haskoning concludes that the organochlorine 
pesticide dicofol meets the criteria for a persistent organic pollutant (POP) (as outlined in 
Executive Body decision 1998/2). The second document, an addendum with new information and 
re-analysis of data, also comes to the same conclusion. 
 

Criterion Meets 
criterion 

Remarks 

Long-range atmospheric 
transport 

Yes Vapour pressure <1 Pa 
Estimated half life: 3.1 days 
No monitoring data available 
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Persistence in water, 
sediment and soil 

Yes This criterion is met only for acidic waters of pH ≤5 (Half life of 85d for p,p’-
isomer).  Dicofol is not persistent in natural waters near or above neutral pH (half 
life of < 4d) and is not expected to be persistent in water above pH 5.5.  It is not 
persistent in soil or sediments (half life of < 60d and < 1d, respectively).  The half 
life of the transformation products of dicofol ranged up to 429 days in sediment. 

Bioaccumulation Yes Log Kow: 4-5, BCF in fish: 8050-13000. 

Toxicity  Yes Dicofol is very toxic to aquatic organisms acutely and chronically (LC50: 15-120 
ug/L; NOEC : 4.4-125 ug/L). 
Transformation products are thought to be less toxic than the parent chemical, 
based on rangefinding studies and QSAR modelling. 

 
 
• Reproductive effects such as eggshell thinning have been reported at 3 ug/g in birds. 
• No monitoring data for remote areas was available from the report. 
• The major metabolite BCBP has similar physical and chemical properties to the parent 

chemical and is predicted to be of similar or lower toxicity. 
• A secondary metabolite, BCBH, is persistent in sediment (DT50 > 6 mo.). 
• Dicofol is related to DDT, and is derived from DDT in manufacturing.  
 
Persistence  
 
The report concludes that long-range transport can be expected, based on a low vapour pressure 
and greater than 2 days half-life in air (calculated as 3.1 days).  Particulate matter binding is 
expected due to the Koc and Kow characteristics of dicofol.  The report also states that a 
multicompartment model for the evaluation of long-range transport shows that dicofol is likely to 
travel more than 1600 km under EU use conditions. However, there is no actual field evidence of 
long range transport for dicofol. 
 
Although the report concludes that dicofol meets the criterion for persistence, this is only the case 
for acidic waters of pH 5 or less.  At pH 5, the half-life was 85 days, which is more than the cut-
off value of 60 days for persistence in water.  Above pH 5.5, persistence is not expected in water.  
Although North American surface waters including marine water are generally of pH 7-9, the 
report states that many northern countries have surface waters with pH of 5 and these could 
accumulate dicofol; specifically, approximately 10% of northern EU nations’ surface waters have 
a pH of around 5.  Therefore, although persistence and bioconcentration resulting in 
bioaccumulation could occur in some areas, it is not likely to be of concern in many areas. 
 
The half-life values in soil, as reported in the summary table, were from field dissipation studies, 
which may not be accurate representations of biotransformation in soil, as many factors can add 
to field dissipation.  However, the report does include studies from the US EPA RED document, 
which were laboratory studies, and which confirm the lack of persistence in various soils for both 
isomers, with DT50s being less than 43 days.  The parent and the major metabolite BCBP did not 
leach in the field or in soil column studies, remaining in the top 6 inches of soil, thus the input to 
aquatic systems is not expected to occur from leaching.  Surface runoff may still occur. 
 
Comments on Bioconcentration 
 
There were two studies cited for bioconcentration, one with fathead minnows and the other with 
bluegill sunfish.  Both 28 day studies show very high levels of bioconcentration in both species, 
with BCFs ranging from 8050-13000 for whole fish.  Equilibrium was not reached in 28 days; it 
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was estimated that the BCF may be as high as 25000 in bluegill after equilibrium is reached.  It is 
unclear from the report whether one isomer was used in the study or a commercial formulation 
containing both p,p’- and o,p’-isomers was used.  It is stated that the p,p’-isomer bioconcentrated 
in bluegill sunfish but that “No information is available on the bioaccumulation in fish for o,p’-
dicofol”.  The study with sunfish does not report the pH of the test water, or the type of test, i.e. 
Flow through vs static.  The report goes on to state that o,p’-dicofol may not be available under 
most aquatic conditions due to the rapid hydrolysis of t1/2 =  8 hrs at neutral pH and concludes 
dicofol bioaccumulates.   The authors may consider clarifying whether a mixture of the two 
isomers were used in the two reported bioconcentration studies or only the p,p’-isomer. 
 
Use of Dicofol 
 
Page 23, under uses include:  
 
Dicofol is registered in Canada for control of many species of phytophagous mites on a wide 
range of crops, including fruit, vines, ornamentals, vegetables, and field crops.  
 
Note that the Canadian registrant has stopped selling the product. Use of Dicofol in the 
distribution chain is expected to stop by December 31, 2011. The PMRA does not continue to 
review substances discontinued by registrant. 
 
Page 24, second paragraph - EPA has released documentation (August 31, 2005) that suggests 
that dicofol use has been drastically reduced in that country (page 1 of Addendum to RED) 
(http://docket.epa.gov/edkpub/do/EDKStaffItemDetailView?objectId=090007d4809d63cf) 
 
The following should be added to the list of the references: 

 
Brimble, S., Bacchus, P. and Caux P.-Y. 2005. Pesticide Utilization in Canada: A 
Compilation of Current Sales and Use Data. Environment Canada. ISBN 0-662-42048-9.  
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