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Section A6.18 Summary of mammalian toxicology and conclusions

Note that the following information 1s identical to that found in Document TTA.

3

HUMAN HEALTH EFFECTS ASSESSMENT

3.1 TOXICOKINETICS, METABOLISM AND DISTRIBUTION

Result Reference
Carbon dioxide 1s carried in the blood in three principle forms: Document 111-A6
¢ Dissolved in solution Section 6.2

As bicarbonate 1ons in red blood cells and blood plasma

Combined in the red blood cell, in the form of carboaminchaemoglobin.

The body produces large volumes of carbon dioxide as a result of normal metabolic
processes and is able to excrete it, while keeping the pH of the blood constant within a
few hundredths of a pH unit and the tension of the blood is kept within a few millimetres
of mercury without major dislocations of water or electrolytes.

Under normal conditions of use, the use of carbon dioxide in Rentokil Imitial’s
rodenticide (PT14) products will not cause any elevation in the level of carbon dioxide
1n air, outside normal atmospheric ranges. We can therefore expect it to be metabolised
in the same way as the carbon dioxide naturally inhaled into the body as part of
ventilation, and that produced by respiring cells. *

Footnotes

L.

3.2

The process of production, transport and excretion of carbon dioxide in humans is well understood, as its
toxicity profile. There are no metabolites of concern which are formed in mammals. It is on this basis that it 1s
not scientifically necessary to submit additional data on metabolites of concern from carbon dioxide (the data
requirements detailed in Document I11-A 6.6.7).

ACUTE TOXICITY

Refer to page 8 for details of acute toxicity of carbon dioxide.

3.3

IRRITATION AND CORROSIVITY

Refer to page @ for details of irritation and corrosivity potential of carbon dioxide.

3.4 SKIN SENSITISATION
Species Method Number of Result Remarks Reference
animals sensitised
/ total number of
animals
Not Not Not applicable. Not It 1s not technically possible to Document 111-A6
applicable. | applicable. applicable. | determine the skin sensitisation Section 6.1.5

potential of CO,, using
conventional assays because it 1s a
gas. Notwithstanding this, it is
also not considered necessary to
determine the skin sensitisation
potential of CO, because under
normal conditions of use, CO,in
Rentokil Initial’s rodenticide
{PT14) products will not cause any
elevation in the level of CO, in air
outside normal atmospheric ranges.




3.2 ACUTE TOXICITY

Route Method Method Species Dose levels Value Remarks Reference
Guideline Strain Duration of LDs/1.Cxy
Sex exposure
No/group
Oral Not Not Not Not Not applicable. It is not technically possible to determine the toxicity of carbon Document
applicable. applicable. applicable. | applicable. dioxide by the oral route, because carbon dioxide is a gas. Principle | [II-A6
route of exposure will be by inhalation. Section
6.1.1
Dermal Not Not Not Not Not applicable. It is not technically possible to determine the toxicity of carbon Document
applicable. applicable. applicable. | applicable. dioxide by the dermal route using conventional test methods, because | 111-A6
carbon dioxide is a gas. Principle route of exposure will be by Section
nhalation. 6.1.2
Inhalation | No set Refer tonotes | Human Refer to 10% COy * Effects of excessive carbon dioxide exposure in man are well Document
guideline under notes under reported in the product literature. These studies have been I1-A6
followed. “Remarks”. “Remarks”. *See note under summarised in Document ITIA Section 6.1.3, 6.4.3, 6.5 and 6.12. Section
Refer to “remarks” for Generally, these studies were carried out for purposes other than just | A6.1.3
“Method” for details about how | determining the L.Csy or acute toxicity, but information on fatal and
summary of this figure was non fatal concentrations and major non-clinical effects can be used
methodology derived. from them.
followed.

Full details of the effects of carbon dioxide exposure in man, at
concentrations up to 10% have been summarised in Document ITA,
3.10. As exposure to 10% carbon dioxide was not fatal to humans
(although the effects experienced were very unpleasant), a value of
10% carbon dioxide has been used for the risk assessment for acute
exposures to carbon dioxide.

It should be noted that under normal conditions of use, the use of
carbon dioxide in Rentokil Initial’s rodenticide (PT14) products will
not cause any elevation in the level of carbon dioxide in air, outside
normal atmospheric ranges, and the studies available on man tend to
address much longer periods of exposure than are likely to be
relevant for the use of carbon dioxide in the representative product,
Radar.




3.3

Skin irritation

IRRITATION AND CORROSIVITY

Species Method Average score Reversibility Result Remarks Reference
24,48, 7Zh yes/no
Not applicable. | Notapplicable. | Not applicable. | Not applicable. | Not applicable. | Notapplicable. | It is not technically possible to determine the skin Document
irritation potential of CO, using conventional II1-A6
techniques because 1t is a gas. Notwithstanding Section 6.1.4
this, it is also not considered necessary to determine
the skin irritation potential of CO, because under
normal conditions of use, the use of CO,in
Rentokil Initial’s rodenticide (PT 14) products will
not cause any elevation in the level of CO; in air
outside normal atmospheric ranges.
Eye Irritation
Species Method Average score Result Reversibility | Remarks Reference
Yes/no
Cornea Iris Redness Chemosis
Conjunctiva
Not Not Not Not Not Not Not It 1s not technically possible to determine the eye | Document
applicable. | applicable. | applicable. applicable. | applicable. applicable. Applicable. irritation potential of CO, using conventional [I-Aé

techniques because it is a gas. Notwithstanding
this, it 1s also not considered necessary to
determine the eye irritation potential of CO,
because under normal conditions of use, the use
of CO,1in Rentokil Initial’s rodenticide (PT14)
products will not cause any elevation in the level
of CO, in air outside normal atmospheric ranges.

Section 6.1.4




3.3

REPEATED DOSE TOXICITY

Route Duration of | Species Dose levels Results LO(A)EL. | NOAEL Remarks Reference
study Strain Frequency of
Sex application
no/group
Inhalation | Referto Refer to Refer to notes | Refer to Refer to The long-term Existing data on the subchronic toxicity of carbon dioxide | Document
notes under | notes under under notes notes occupational are available, including data on man. However, it is III-A6
“Remarks” “Remarks” “Remarks” under under exposure limit for | acknowledged that this data, (which is summarised in Section
“Remarks” | “Remarks” | carbon dioxide set | Document ITIA Section 6.4.3) was carried out some time 6.43
in the UK is 5,000 | ago, and was therefore not carried out to current protocols
ppm / 0.5% (8 or with current laboratory techniques. Given that this data
hour time 1s unavoidably weak, the current occupational exposure
weighted average) | limit for safe working conditions with carbon dioxide has
while the short been used as the NOAEL value for the risk assessment.
term occupational | This is because:
exposure limit is The use of carbon dioxide as a rodenticide does not
15,000 ppm / i bon dioxide above levels found naturally in the
15% (15 minutes | ot o o this is well below established maxir
referane period]® atmosphere, and this is well below established maximum
occupational exposure limits for safe working conditions.
#Refer to notes Occupational exposure work has been carried out in
under “remarks” humans exposed to an environment with high paCO,
for details about values such as brewery workers. Such data have been
why the used previously by a number of regulatory authorities to
occupational set national, international and supranational maximum
exposure limit for | exposure limits for safe working conditions, and all of
safe working these exposure limits are in general agreement.
cond1t1ops f9r For the same reasons, a conventional 90-day subchronic
carbon dioxide oral toxicity test for carbon dioxide has not been
has been used. S —)
Footnotes
1. A 28-day repeated dose toxicity study (the data requirements detailed in Document I11-A, 6.3.1, 6.3.2 and 6.3.3) 1s not required for carbon dioxide when an adequate 90 day
study 1s available in a rodent.
2 A 90-day subchronic toxicity study by the oral and dermal route (the data requirements detailed in Document I11-A 6.4.1 and 6.4.2) has not been submitted because 1t is not

practicable to determine the oral or dermal toxicity of a gas using conventional techniques. In addition, the gaseous nature of carbon dioxide means that the most significant
route of exposure is by inhalation, making this the most appropriate route for determining subchronic toxicity.




3.6

3.6.1 Invitro

GENOTOXICITY

Test system | Organism/ | Concentrations Result Remark Reference
Method strain(s) tested +S9 -S9
Guideline +/-H +_H
Not Not Not applicable. | Not Not It is not technically possible to carry out an in vitro gene mutation study for CO, in | Document
applicable. applicable. applicable. | applicable. | bacteria or mammalian cells because it is present naturally in the environmentand | III-A6
it 1s also naturally produced by all aerobic cells as a by-product of respiration. This | Section 6.6.1
makes it impossible to remove it from negative controls. Even if the test conditions
were adjusted to account for this, the fact that test cells are continually producing Document
CO; as a by-product of respiration means that there will be variable concentrations | II1-A6
at a cellular level, making it impossible to interpret any observations made in the Section 6.6.2
test. The same problems would also apply to an i vitro cytogenicity study in
mammalian cells. Document
. . . . . HI-A6
Notwithstanding the above, it is also considered not necessary to determine the SaetisiE 69
genotoxicity of CO; because under normal conditions of use, the use of CO; in
Rentokil Initial’s rodenticide (PT14) products will not cause any elevation in the
level of CO; in air outside normal atmospheric ranges. !
Footnotes
1. It is not scientifically necessary, on the basis of the genotoxicity data available, to submit additional in vive genotoxicity tests (the data requirements detailed in
Document IT1I-A 6.6.5)
3.6.2 Invivo
Type of test | Species Frequency Sampling Dose levels | Results Remarks Reference
Method / Strain of times
Guideline Sex application
no/group
Not Not Not Not Not Not Under normal conditions of handling and use the use of CO; in Document
applicable applicable. | applicable. applicable. applicable. applicable. | Rentokil Initial’s rodenticide (PT14) products will not cause any 11-Aé
elevation in the level of CO; in air outside normal atmospheric Section 6.6.4
ranges. It 1s on this basis that it 1s not necessary to submit additional
genotoxicity data for CO, in terms of an i vivo test. !
Footnotes
1. It is not scientifically necessary, on the basis of the genotoxicity data available, to submit additional in vive genotoxicity tests (the data requirements detailed in

Document ITI-A 6.6.6).




3.7

CARCINOGENICITY

Route

Species
Strain
Sex
no/group

Dose levels
Frequency
of

application

Tumours

Remarks

Reference

N/A.

N/A

N/A

N/A

It is not considered scientifically necessary to determine the carcinogenic potential of CO, ' for a number of
reasons including:

1. Under normal conditions of use, CO;in Rentokil Initial’s rodenticide (PT14) products will not cause any
elevation in the level of CO; 1n air outside normal atmospheric ranges.

2. The potential for exposure to CO, when it 1s manufactured and used as a rodenticide 1s minimal

3. The maximum exposure limits for safe working conditions are well established for CO,, and all of these
exposure limits are in general agreement. The use of CO, in Rentokil Initial’s rodenticide (PT14) products
will not cause any elevation in the level of CO, in air outside normal atmospheric ranges, and this 1s well
below these agreed maximum exposure limits for safe working conditions. As the objective of an animal
test is to predict the toxicological effect in humans, then an established safe exposure limit based on human
data takes precedence over animal data generated for the approximation of a theoretical safe value.

4. While it is possible to carry out a carcinogenicity study on CO, it will be technically very difficult, full of
constraints and expensive. The body’s metabolism and physiology are extremely sensitive to CO;, levels
and will adjust to any atmospheric changes. This effects the body’s metabolism making it difficult to
differentiate any observations on the test animal as a toxic effect of carbon dioxide itself, or as a secondary
effect of the body’s change in metabolism. Because of this, even if the carcinogenicity study was carried
out, it 1s going to provide little useful data for the risk assessment.

Document
III-A6
Section 6.7

Footnotes

1. For the same reasons detailed in the table above, it is not considered scientifically necessary to determine the chronic toxicity of carbon dioxide (the data requirements

detailed in Document I1I-A 6.5).




3.8 REPRODUCTIVE TOXICITY

3.8.1 Teratogenicity (1 of 3)

Route of Test type Method Species Exposure | Doses Critical NO(A)EL | NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal | Teratogenicity
guideline Sex dams toxicity Embryotoxicity
No/group Foetuses
Inhalation | No set Pregnancy was calculated | Rats Single 6% CO, See Not NO(A)EL has See Document
guideline from the time observed- Sprague-Dawley | 24 hour footnote # | reported. not been footnote™ | III-A6
Study tollowed. copulation occurred. The | Female periods. established. Section 6.3.1
lof3 Refer to pregnant rats in groups of | 6-12 per group However, study
“method” for | 2 were placed in a plastic indicates
summary of chamber for a single 24- adverse effects
methodology | hour period, where they to young born
followed. were exposed to a gas under conditions
mixture containing 6% of 6% CO,
CO;, with 20% O, and 74%
N (the teratogenic agent).
The earliest day of
exposure was the 5™ day of
pregnancy and the latest
day was the 21% day.
Footnotes

# No maternal toxic effects reported. There were increased abnormalities (intraventricular septal changes). Note there was also an increase in skeletal abnormalities. There was a slight
increase in perinatal mortality in the test group, and a lower frequency of male offspring. The average pup weight was 18.9% higher in the test litters. Whist the effects could have been
attributable to carbon dioxide they might also be a response to low pH or to increased oxygen tension (secondary to hyperventilation cause by increased carbon dioxide).

This study determines the effect of exposure to 6% CO, for single 24-hour periods during certain days of pregnancy on offspring of rats. While this study was not generated to modern,

scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, as be used to support the teratogenic

assessment of CO, because:

1. Under normal conditions of use, the use of carbon dioxide in Rentokil Initial’s rodenticide (PT14) products will not cause any elevation in the level of carbon dioxide in the local room
environment, outside normal atmospheric ranges.

2. The potential for exposure to carbon dioxide when it is manufactured and used as a rodenticide is minimal and any exposure would be well below the established occupational

exposure limits set by a number of different regulatory authorities to set national, international and supranational maximum exposure limits for safe working conditions.

3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of action.
However, as a maximum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement, further toxicity testing
is not considered scientifically necessary.




3.8.1 Teratogenicity (2 of 3)

Route of Test type Method Species Exposure | Doses Critical NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal Teratogenicity
guideline Sex dams toxicity Embryotoxicity
No/group Foetuses
Inhalation | No set Rats were placed in a Rats 1,24 or 8h | O (control), | See Not reported. | NO(A)EL has not See Document
guideline O-litre desiccator with | Wistar 2.5%, footnote # been established. footnote™ | III-A6
20of3 followed. inlet and outlet valves | Male 5.0% or However, study Section 6.3.1
Refer to to permit the Total of 40 10.0 % indicates adverse
“method” for | continuous flow of animals. carbon effects to male tesis
summary of gases. All gas mixtures dioxide. tissue of rats exposed
methodology | contained 20% oxygen to 2.5% -10% carbon
followed. and were made up to dioxide. The changes
100% with nitrogen. were positively
Food and water were associated with the
available in the concentration of
treatment chamber and carbon dioxide and
a granular desiccant the duration of
was used to mamtain treatment.
low humidity.
Footnotes

# No maternal toxic effects reported. Treatment of rats with carbon dioxide at all levels employed (2.5% to 10%) caused a doubling of respiration rate, compared to controls
exposed either to compressed air or to a gas mixture containing no carbon dioxide, but no other gross effects were noted. Neither the testis weight nor the weight of accessory
glands was effected by the treatment. Histologically, testis tissue from treated rats exhibited changes that were positively associated with both the concentration of atmospheric
carbon dioxide and the duration of treatment. After 4h of treatment with 2.5% carbon dioxide, however, intratubular relationships were observably disrupted. Sloughing of tubular
components and lack of luminal defimition were in evidence {ollowing treatment with 5% carbon dioxide for the same length of time. There was a progressive streaking and
vacuolisation toward the basal membrane that occurred following exposure to 10% carbon dioxide, for 4h. These degenerative changes were typical of treated animals, and they
occurred consistently. The most readily observable changes occurred with higher levels of carbon dioxide, as exposures were increased. However, further dramatic changes were
not seen when exposure time was extended from 4 to 8h. Whist the effects could have been attributable to carbon dioxide they might also be a response to low pH or to increased oxygen
tension (secondary to hyperventilation cause by increased carbon dioxide).

* This study determines the effect of exposure to 0 (control), 2.5%, 5.0% or 10.0 % carbon dioxide for 1,2.4 or 8h periods on the male testis tissue of rats. While this study was not generated
to modern, scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, as be used to support the
teratogenic assessment of CO; because:
1. Under normal conditions of use, the use of carbon dioxide in Rentokil Initial’s rodenticide (PT14) products will not cause any elevation in the level of carbon dioxide in the local room

environment, outside normal atmospheric ranges.

2. The potential for exposure to carbon dioxide when it is manufactured and used as a rodenticide is minimal and any exposure would be well below the established occupational

exposure limits set by a number of different regulatory authorities to set national, international and supranational maximum exposure limits for safe working conditions.

3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of action.
However, as a maximum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement, further toxicity testing
is not considered scientifically necessary.




3.8.1 Teratogenicity (3 of 3)

Route of Test type Method Species Exposure Doses Critical NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effects Maternal Teratogenicity
guideline Sex dams toxicity Embryotoxicity
No/group Foetuses
Inhalation | No set See Mice Total: 6h 65%/35% mixture | See Not reported. | NO(A)EL has not See Document
guideline footnote ** | Swiss (intermittent | air/carbon footnote # been established. footnote™ | III-A6
30f3 followed. Male exposure dioxide. However, study Section 6.3.1
Refer to 10 mice /group. | over 8h) indicates adverse
“method” for effects to the
summary of Total: 26.5h morphology of
methodology (intermittent spermatozoa of mice,
followed. exposure and their fertility
over 6.d) when they were
exposed to 35%
carbon dioxide.
Footnotes

*¥[n the experimental chamber, an air/carbon dioxide mixture in the proportion of 1.8/1.0 by volume {equivalent to 65%/35% mixture) was supplied. In winter (air temperature

jEee)]

mice survived if allowed to recuperate in air for 30 minutes after each 2h exposure to the mixture. In summer (air temperature 30 to 32°C) a recuperation period of 15 minutes was
necessary after each hour of exposure. To test male fertility, males and virgin females, all of comparable body weights were allotted in equal numbers to a control and an
experimental group. On the first day males were treated for 4h and kept away from the females. On each of the subsequent 5 days, they were treated for 4.5h before rejoining  their
mates at night. The pairs were separated each morning. There were 11 repetitions of the experiment (“trials”) with fresh amimals for each trial.  To study the delayed effect of the
treatment, the same males of the 5™, 6™ and 8™ to 11" trials were paired again with virgin females for 6 days starting 15 days after the end of the treatment. Litter size was

recorded in 17 trials. Whist the effects could have been attributable to carbon dioxide they might also be a response to low pH or to increased oxygen tension (secondary to hyperventilation
cause by increased carbon dioxide).

# Exposure of male mice to a 1.8/1.0 mixture of air/carbon dioxide (equivalent to 65%/35% mixture) for a total of 6h reduced the area and breadth of the head and of the mid-piece
of live spermatozoa in the vasa deferentia. During a total of 26.5 h exposure spread over six days, males when test-mated, had a low conception rate but the numbers of offspring
in the litters produced were normal. The low conception rate appeared to persist even 15 days after the end of the treatment.

* This study determines the effect of exposure to 0 (control), 2.5%, 5.0% or 10.0 % carbon dioxide for 1,2.4 or 8h periods on the male testis tissue of rats. While this study was not generated
to modern, scientifically acceptable protocols, it gives an indication about the possible teratogenic effects of CO,. This study, not withstanding it’s deficiencies, as be used to support the
teratogenic assessment of CO, because:
1.  Under normal conditions of use, the use of carbon dioxide in Rentokil Initial’s rodenticide (PT14) products will not cause any elevation in the level of carbon dioxide in the local room

environment, outside normal atmospheric ranges.

2. The potential for exposure to carbon dioxide when it is manufactured and used as a rodenticide is minimal and any exposure would be well below the established occupational

exposure limits set by a number of different regulatory authorities to set national, international and supranational maximurm exposure limits for safe working conditions.

3. Objectives of toxicity testing include the prediction of possible toxicological effects in humans, the exposures at which these effects might occur and the mechanisms of action.
However, as a maximum occupational exposure limit is already well established, and the limit set by a number of regulatory authorities is in general agreement, further toxicity testing
is not considered scientifically necessary.




3.8.2 Fertility

Route of Test type Species Exposure Doses Critical NO(A)EL NO(A)EL NO(A)EL Remarks Reference
exposure | Method Strain Period effect Parental FI F2
guideline Sex m f m f m F
No/group
Not Not Not Not Not Not Not applicable Not applicable | Not applicable | See footnote* Document I1-A6
applicable | applicable applicable applicable applicable applicable Section 6.8.2
Footnote

* Tt 1s not considered necessary to determine the reproductive effects of CO; for a number of reasons including:

1. Under normal conditions of use, the use of CO;1n Rentokil Initial’s rodenticide (PT14) products will not cause elevation in the level of CO; in air cutside normal atmospheric
ranges.

2. The potential for exposure to CO, when it is manufactured and used as a rodenticide is minimal COy is intended
for use in a rodenticide product called Radar. Radar involves the use of 3g CO, in an aerosol canister. The use of CO; in an aerosol means that there is no primary exposure
to the operator - the only potential exposure occurs when the rodenticide unit is tripped by a rodent, and the CO; is released from the aerosol canister to kill the animal.

3. The maximum exposure limits for safe working conditions are well established for CO,, and all of these exposure limits are in general agreement. The use of CO; in Rentokil
Initial’s rodenticide (PT14) products will not cause any elevation in the level of CO; in air, outside normal atmospheric ranges and this is well below these agreed maximum
exposure limits for safe working conditions. As the objective of an animal test is to predict the toxicological effect in humans, then an established safe exposure limit based
on human data takes precedence over animal data generated for the approximation of a theoretical safe value.

4. While it 1s possible to carry out a multigeneration study on CO, it will be technically very difficult, full of constraints and expensive. The body’s metabolism and physiology
are extremely sensitive to CO, levels and will adjust to any atmospheric changes. This affects the body’s metabolism making it difficult to differentiate any observations on
the test animal as a toxic effect of carbon dioxade itself, or as a secondary effect of the body’s change in metabolism as it adjusts to the change in atmospheric CO;, levels.
Because of this, even if the multigeneration study was carried out, it is not going to provide any useful data for the risk assessment.



3.9 NEUROTOXICITY

Remark Reference
There is a substantial volume of data available on the toxicity of Document ITT-A6
carbon dioxide, and none of it indicates that carbon dioxide may Section 6.9

have neurotoxic effects. It is on this basis that it is not necessary to
submit additional toxicity data about the neurotoxicity of carbon
dioxide.

3.10 HUMAN DATA

Effects of excessive carbon dioxide exposure in man are well reported in the product literature. These studies have
been summarised in Document ITTA Section 6.1.3, 6.4.3, 6.5 and 6.12. The key results for man include the following:

Hxposure to 1% carbon dioxide (time weighted average) during the working day has little effect on blood parameters,
including bicarbonate and carbon dioxide. (It should be noted that the author of the study had great difficulty in
monitoring the exposure of subjects to carbon dioxide because of their movements).

Exposure to 1.5% carbon dioxide led to lower heart rate, reduced tolerance to vigorous exercise. There was no apparent
changes in performance or basic physiological parameters when humans were exposed to 1.5% carbon dioxide for 42
days. There was slight acidosis for 23 days, increased respiratory rate and increased systolic BP.

HExposure to 3% carbon dioxide leads to deeper breathing, headache, reduced hearing ability, increased heart rate and
acidosis.

At 5-10% carbon dioxide, in addition to the effects detailed for exposure to 3% carbon dioxide there is more laborious
breathing and loss of judgement.

At 10% carbon dioxide , in addition to the symptoms detailed for 5-10% carbon dioxide, there 1s also loss of
consciousness.”

It has been widely reported that the effects associated with carbon dioxide exposure are reversible once the carbon
dioxide has been removed.

It should be noted that under normal conditions of use, the use of carbon dioxide in Rentokil Initial’s rodenticide (PT14)
products will not cause any elevation in the level of carbon dioxide in air, outside normal atmospheric ranges, and the
studies available on man tend to address much longer periods of exposure than are likely to be relevant for the use of
carbon dioxide in the representative product, Radar.

3.11 OTHER TOXICOLOGICAL EFFECTS

Remark Reference
There is a substantial volume of data available on the toxicity of Document TTT-A6
carbon dioxide, and none of it indicates that carbon dioxide 1s of Section 6.10
sufficient concern to justify further investigation by a mechanistic
study, or by routes of administration that are not considered in the Document 111-A6
core toxicity data set. In addition, carbon dioxide 1s not mixed or Section 6.11

added to any other chemicals during it’s normal use so it 1s not
necessary to provide data on degradation products, by-products and | Document 111-A6
reaction products relating to the human exposure to carbon dioxide. | Section 6.14

It is not necessary to submit data to consider the toxicity of carbon | pgcument TTT-A6

dioxide in food or feeding stuffs because carbon dioxide is not SRS
intended for use in areas where there will be contamination of food

or feeding stuffs. Carbon dioxide is also not intended for use DGR R TT-AS
directly on plants, making it unnecessary to consider the toxic SRS

effect of metabolites from treated plants.

Document II1-A6

It should be noted that there is a low level of exposure expected )
Section 6.17

from the use of carbon dioxide in Rentokil Imitial’s (PT 14)
products because under normal conditions of use, the use of carbon
dioxide in Rentokil Initial’s (PT 14) products will not cause any
elevation in the level of carbon dioxide in air outside normal
atmospheric ranges.
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Biodegradability (Ready)

Section 7: Fate and Behaviour in the Environment

Table A7 1_1 2-1

Description of test sites

Criteria
Study name Effect of catchment Effects of soil organic matter Effects of drainage basin area
geomorphology and ground and stream size
water flow paths
Site name Oak Ridge National Great Smoky Mountains Lattle Pigeon River and Little
Environmental Research Park National Park River.
Description of Bedrock of this area is The elevation of sampling sites | Eastern Tennessee, USA.

site

composed predominately of
either shale or dolomite,
oriented in parallel bands that
form Northeast-southwest
trending ridges.
Geomorphology and hydrology
of drainage basins are
influenced by geology with
shale catchments having
shallower soils, broader
unconstrained valley floors and
more rapid hydrologic response
times compared with dolomite
catchments.

ranged from 525 to 1700 m and
catchment areas varied from
0.07 to 7.81 km*.

The area consists of
Precambrian metasedimentary
rock, mostly quartzite and
phyllive which is relatively
resistant to weathering and
provides little neutralisation
capacity. Outcropping of a
pyritic carbonaceous phyllite,
the Anakeesta Formation, occur
at higher elevations.

Headwaters of both rivers are in
the Great Smoky Mountains
National Park, and the study
reaches extend into the
Tennessee River Valley where
enviommental conditions are
the same as Oak Ridge National
Environmental Research Park.
Headwater reaches were < 2m
wide, where downstream
channels were 30-50 m wide.

Climate at test

Typical of the humid southern

Humid with mean annual

Headwaters of both rivers are in

site Appalachian Region, with mean | precipitation of ca. 220 cm. the Great Smoky Mountains
annual temperatures of 14.5°C, National Park, and the study
and mean annual precipitation reaches extend into the
of 140 cm. Tennessee River Valley where
enviornmental conditions are
the same as Oak Ridge National
Environmental Research Park.
Vegetation at test | Vegetation 1s second-growth Soils are poorly developed, rich | Headwaters of both rivers are in
site deciduous forest dominated by 1n organic matter and acidic. the Great Smoky Mountains
oak and hickory, with scattered | Vegetation is dominated by National Park, and the study
pines on some ridges and mature stands of red spruce and | reaches extend into the
mesophytic hardwoods such as | fraser fir at high elevation, with | Tennessee River Valley where
tulip poplar and beech in beech and hemlock becoming enviornmental conditions are
valleys. The Research Park has | important at lower elevations the same as Oak Ridge National
been largely undisturbed since and in Riparain zones. Environmental Research Park.
1940. Land use before that was | Rhododendron is abundant
a mixture of row-crop forming a dense subcanopy at
agriculture, pasture and wood high elevations and near stream
lots. channels at all elevations. The
topography 1s steep with
streams flowing in deeply
incised valleys.
Number of A total of ten headwater streams | The effects of soil organic Samples were taken along 46

sampling sites

{n= 5 on each ridge type,
catchment areas < 1.2 km?)
located within a 40 km? area
were sampled

matter was explored by
sampling 24 streams along an
elevational gradient where soil
organic matter storage increases
with elevation.

and 65 km reaches of the Little
Pigeon River and Little River
respectively. Catchment area
increased from 1.7 to 477 km?
in the Little Pigeon River and
2.510275 km” in the Little
River from Headwater to
downstream sampling stations.
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3.5 Testing procedure

315

3:5.2

3.6
361

362

363

3.6.4

365

41

4.2

4.3

4.4

44.1
442

4.5

Test system

Test solution and test
conditions

Test performance
Preliminary test

Screening test:
Adsorption

Screening test:
Desorption

HPLC method

Other test

Preliminary test
Screening test:
Adsorption
Screening test:
Desorption
Calculations

Ka, Kd

Ka,.. Kd,.

Degradation
Product(s)

Field observation of soil carbon dioxide concentration began in
May 1993 at the Oak site (See table A7 2 1-1 at end of this study
summary for details), and May 1995 at the Larch site (see table
A7 2 1-1 at end of this study summary for details). The reported
submitted gives details of results obtained by September 1999.

The concentration of carbon dioxide in so1l air was measured at
depths of 0.1,0.2,0.3,04,0.5,0.7, 1.0, 1.5, and 2.0 m below the
ground surface.

Long term field observation of carbon dioxide in soil was
conducted in a forested headwater basin. See table A7 2 1-1 at end
of this study summary for details of study area.

Not reported.
Not reported.

Not reported.

Not reported.
Not reported.
4 RESULTS
Not reported.
Not reported.

Based on results of repeated carbon dioxide measurement at the
ground surface, a constant concentration value of 0.05% in volume
1s assumed. The soil carbon dioxide concentration generally
increased with depth and was highest 1.0-1.5 m below the ground
surface. Except for the area just below the ground surface carbon
dioxide concentration in soil air was always >0.1%. At a depth of
2.0m , it usually exceeded 0.3%. The maximum concentration of
0.87% at the Oak site was measured at 1.0m on 27" August 1988.
At the Larch site the maximum was 0.65% at 1.5 m on 3 September
1999. The carbon dioxide concentrations at the Oak site were
generally higher than those at the Larch site.

Not reported.

Not reported.

Not included in the protocol.
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526  Degradation
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53 Conclusion

531  Rehability

5.3.2  Deficiencies

Atmospheric temperatures observed at both sites were similar and
mean annual temperature was 6.2°C for the observation period.
The monthly mean temperature was highest in July or August
{(=15°C) and lowest in January or February (<-5°C). Annual
temperature variations reached about 24°C, a characteristic feature
of inland climate. The amount of precipitation 1s large in summer
and small in winter.

Soil temperatures at each depth were highest in August or
September and lowest in February to April. Annual soil
temperature variations ranged from 8-12°C at 1.0m deep to 16-
18°C near the ground surface.

Based on results of repeated carbon dioxide measurement at the
ground surface, a constant concentration value of 0.05% in volume
isassumed. The soil carbon dioxide concentration generally
increased with depth and was highest 1.0-1.5 m below the ground
surface. Except for the area just below the ground surface carbon
dioxide concentration in soil air was always =0.1%. At a depth of
2.0m , it usually exceeded 0.3%. The maximum concentration of
0.87% at the Oak site was measured at 1.0m on 27" August 1988,
At the Larch site the maximum was 0.65% at 1.5 m on 3 September
1999. The carbon dioxide concentrations at the Oak site were
generally higher than those at the Larch site.

Not reported.
Not reported.
Not reported.
Not reported.
Not included in the protocol.

The soil carbon dioxide concentration generally increased with
depth and was highest 1.0-1.5 m below the ground surface. Except
for the area just below the ground surface carbon dioxide
concentration in soil air was always >0.1%. At a depth of 2.0m , it
usually exceeded 0.3%.

3

Rather than looking at aerobic degradation of carbon dioxide n
soil, this study measured normal, background levels of carbon
dioxide in a typical soil.

It should be noted that the use of carbon dioxide by Rentokil Initial
would increase the normal atmospheric concentrations of carbon
dioxide in the locality.
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Table A7 2 1-1: Description of study area

Location Kawakami Experimental Basin. Mountainous headwater basin located at the east edge of
Nagano Prefecture, central Japan.

Basin area 0.14 km* with elevations ranging from 1500 to 1690 m above sea level.
Atmospheric
temperature 6.2°C (lower end of basin)

Annual precipitation | 1450 mm (producing 830 mm of runoff)

Soil depth and Brown forest soil, 1.6m in depth. Neocene Meshimori-yama volcanic rocks underlie the
description soil mantle. A small ridge separates the basin into two smaller sub-basins, the North and
South Valley.
Vegetation Two types: a natural broadleaf forest composed mainly of oak (Quercis mongolica Fisch)

and a Japanese larch (Larix leptolepis Gordon) plantation. Both forest floors are densely
covered with bamboo grass (Sasa nipponica). Two field observation sites, the Oak site and
the Larch site were established to study soil carbon dioxide concentrations for both
vegetation sites.

Description of Sited in North valley, at an altitude of 1500m on the lower part of a steep southwest facing
observation site: slope (average gradient 25°). Stand density is 9.4 trees per 100 m” average diameter at
Oak site breast height (DBH) is 19.7 ¢m and tree height averages 13-16m. The average tree age is

roughly 60 years. The soil at the Oak site has developed to a depth of nearly 6 m due to an
accumulation of colluvium from the upper part of the slope. The A layer of the soil profile
18 0.2-0.3 m thick, with the B layer following just under it, thin layers of angular gravel are
found at several depths. The organic layer on the ground surface is not continuous.

Description of Sited at the lower end of the basin, at an altitude of 1510 m on a relatively gentle north-
observation site: facing slope (average gradient 15°). The Japanese Larch was planted in 1964-1965. The
Larch site averages of stand density, diameter at breast height (DBH) and tree height are 8.1 trees per

100 m?, 21.3 cm and about 19 m respectively. Litter fall from Japanese larches thickly
covers the forest floor. The A layer of the soil profile is 0.2-0.5m thick. Clods of
weathered matenial are found below 1.5m, but no gravel layer is found in the profile.
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