DECISION
5 September 2011

1. Summary
Substance

Sharpen

Application code

ERMA200799

Application type

To import or manufacture for release any hazardous substance under
Section 28 of the Hazardous substances and New Organisms Act
1996 (“the Act”)

Application sub-type

Category C

Applicant

BASF New Zealand Limited

Purpose of the application

To import Sharpen, a herbicide containing saflufenacil, to be used for
post or pre-emergence control of weeds in certain orchard, crop, preplant burn down and non-agricultural situations.

Date application received

4 April 2011

Consideration

Further information was requested from the applicant during the
evaluation and review of the application in accordance with section 58
and consequently the consideration was postponed for 21 working
days.
Due to additional delays in completing the evaluation and review of
this application, the consideration of this application was postponed in
until 5 September 2011.

Considered by

The Chief Executive of the Environmental Protection Authority (the
EPA) (under delegation under section 19(2)(d)).

Decision

Approved with controls

Approval code

HSR100571
6.1E, 6.8B, 6.9A

Hazard classifications (refer to Table 1)
9.1A
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2. Background
2.1.

Sharpen is a herbicide containing 700 g/kg saflufenacil and other ingredients in the form of a water
dispersible granule. Sharpen is intended for use for post or pre-emergence control of weeds in certain
orchard and pre-plant burn down situations.

2.2.

The applicant has explained the lifecycle of the substance as follows:
Sharpen will be imported into New Zealand, pre-packed;
The packaging for Sharpen will conform with the requirements of Packaging Group III;
The substance will be transported in accordance with the Land Transport Rule 45001;
Sharpen is a fast acting systemic herbicide for use with knockdown herbicides to enhance the
control of weeds in orchards and vineyards, as a pre-plant burn down in seed bed preparation
and conservation tillage, and in non-agricultural situations;
Application of the substance will occur via ground-based application methods only;
The preferred method of disposal of the substance is by use as a pesticide in accordance with
the product label;
The container should be triple rinsed and the rinsate added to the spray tank. The rinsed
container should be recycled through Agrecovery.

2.3.

The use pattern and rates are subject to approval under the Agricultural Compounds and Veterinary
Medicines Act 1997. The proposed use is similar to other pesticides currently approved in New
Zealand. However, saflufenacil is not present in any currently approved pesticide.

3. Process, consultation and reasons for non-notification
3.1.

The application was lodged pursuant to section 28.

3.2.

The application contained sufficient information for the staff of the EPA (“the staff”) to undertake a full
assessment of the substance from a scientific and technical perspective.

3.3.

The Department of Labour, the Ministry of Agriculture and Forestry (ACVM group) and the Department
of Conservation were notified of the application. No comments were received.

3.4.

The application was not publicly notified as there are other herbicides available which have a similar
use pattern and hazard profile, and, therefore, there is unlikely to be significant public interest in the
application.

www.epa.govt.nz
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4. Hazardous properties
4.1.

The staff determined the hazard profile of Sharpen based on the information provided by the applicant
and other available information as documented in Appendix B. The classifications determined by the
staff differ to those submitted by the applicant with respect to acute toxicity, reproductive/
developmental toxicity, target organ toxicity and soil ecotoxicity (Table 1).
Table 1 Hazard classification of Sharpen

Hazard Endpoint

Applicant classification

EPA classification

Acute toxicity (oral)

─

6.1E

Reproductive/developmental Toxicity

─

6.8B

Target Organ Toxicity

6.9B

6.9A

Aquatic ecotoxicity

9.1A

9.1A

Soil Ecotoxicity

9.2A

─

5. Risk assessment
5.1.

The staff have evaluated the potential of Sharpen to cause adverse effects during all stages of the
substance‟s lifecycle. This risk assessment is detailed in Appendix C.

6. Controls
6.1.

Based on the hazard classification determined for Sharpen, a set of associated default controls
specified by regulations under the Act has been identified by the staff as being applicable. The default
controls form the basis of the controls set out in Appendix A. Based on the staff‟s risk assessment, it
is considered that the following exposure limits should be set and that the additions, variations and
deletions set out below should be applied to Sharpen.

The setting of exposure limits
6.2.

No Tolerable Exposure Limits (TELs) or Workplace Exposure Standards (WESs) have been set for
any components of Sharpen at this time.

6.3.

The following ADE and PDE values have been set for saflufenacil:
ADE = 0.02 mg/kg bw/day
PDEFood = 0.014 mg/kg bw/day
PDEWater = 0.004 mg/kg bw/day
PDEOther = 0.002 mg/kg bw/day
www.epa.govt.nz
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6.4.

No Environmental Exposure Limits (EELs) have been set for any components of Sharpen at this time
and any default values have been deleted.

6.5.

The default controls require the EPA to set an application rate for a class 9 substance that is to be
sprayed on an area of land (or air or water) and for which an EEL has been set. As no EEL has been
proposed for Sharpen, a maximum application rate is not able to set a under this regulation. However,
the staff note that the environmental exposure modelling indicates there may be a risk where the
substance is used outside the specific parameters of the risk assessment. It is therefore considered
appropriate to set maximum application rates under section 77A.

Additional controls
6.6.

The staff note that the risk quotients derived from the quantitative modelling indicate that restrictions
on use are necessary to mitigate the risks to the environment. Accordingly, it is considered that the
application of controls addressing these risks will be more effective than the specified (default)
controls in terms of their effects on the management, use and risks of the substance. Consequently,
the following additional controls are applied to Sharpen to restrict the level of risk to the environment:
Sharpen shall not be applied onto or into water;
Sharpen shall be applied via ground-based methods only; and
The maximum application rates for Sharpen are:
-

150 g/ha (105 g ai/ha), with a maximum application frequency of 1 application per year; or

-

25 g/ha (17.5 g ai/ha), with a maximum application frequency of 4 applications per year and
a minimum application interval of 21 days.

6.7.

As a result of the assessment of the human health risks to re-entry workers associated with Sharpen,
it is considered that the following additional control should be added when Sharpen is applied at an
application rate of 30 g/ha (21 g ai/ha) or greater:
If re-entry work is required within 24 hours of application, personal protective equipment shall be
worn. Public access shall not be permitted during this period.

Variation and deletion of controls
6.8.

The default controls include requirements for ecotoxic substances to be under the control of an
approved handler. However, it is considered that this control should only during use. Accordingly, the
following control has been substituted for Regulation 9(1) of the Hazardous Substances (Classes 6, 8,
and 9 Controls) Regulations 2001:
“(1).

Sharpen must be under the personal control of an approved handler when the substance is –
(a)
applied in a wide dispersive manner; or
(b)
used by a commercial contractor.”

www.epa.govt.nz
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6.9.

The default controls also include the requirements for certain substances to be tracked. In regards to
Sharpen, this has been triggered only by virtue of its ecotoxicity. It is considered that any risks that
may arise during its lifecycle are adequately managed through other controls such as approved
handler, packaging, labelling and emergency management requirements. Thus, this control has been
deleted.

Review of controls for cost-effectiveness
6.10. The staff consider that the proposed controls are the most cost-effective means of managing the
identified potential risks and costs associated with this application. The applicant was given an
opportunity to comment on the proposed controls as set out in this decision. The applicant‟s
comments were incorporated into this document.

7. Conclusion
7.1.

Taking into account the staff‟s assessment of the potential risks and costs and benefits associated
with Sharpen (Appendix C), I consider that, with controls in place:
the risks to human health arising from the effects associated with Sharpen are negligible;
the risks to the environment arising from the effects associated with Sharpen are negligible;
significant adverse impacts on the social or economic environment with Sharpen are not
anticipated;
it is unlikely that Sharpen could have a significant impact on Māori culture or traditional
relationships with ancestral lands, water, sites, wāhi tapu, valued flora and fauna or other
taonga or will breach the principles of the Te Tiriti o Waitangi/Treaty of Waitangi;
benefits may be derived for New Zealand by allowing the use of Sharpen.

8. Decision
8.1.

Pursuant to section 29, I have considered this application to manufacture a hazardous substance for
release made under section 28 and have applied the relevant sections of the Act and clauses of the
Hazardous Substances and New Organisms (Methodology) Order 1998 (“the Methodology”) as
1

detailed in the decision path and explanatory notes available from our website .
8.2.

I am satisfied with the hazard classifications identified by the staff in Table 1 and accordingly confer
them on Sharpen.

1

http://www.epa.govt.nz/publications/er-pr-02-decision-paths.pdf

www.epa.govt.nz
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8.3.

I consider that, with controls in place, the risks to human health and to the environment are negligible,
and there are benefits associated with the release of Sharpen. Therefore, I consider that it is evident
the benefits of this substance outweigh the risks and costs and the application may be approved in
accordance with clause 26, with the controls proposed by the staff and documented in Appendix A.

8.4.

The importation of the hazardous substance, Sharpen, is thus approved with controls as listed in
Appendix A. I am also satisfied that, as the manufacture of Sharpen would not impose any additional
risks over the importation of the substance, this approval should apply to both importation and
manufacture of Sharpen.

Rob Forlong

Date: 5 September 2011

Chief Executive, EPA

www.epa.govt.nz
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Appendix A: Controls applying to Sharpen
Based on the hazard classification determined for Sharpen, a set of associated default controls specified by
regulations under that apply to the substance. These default controls form the basis of the Controls table,
Appendix table 1.
The EPA is able to vary the default controls and impose controls under sections 77 and 77A to produce a set
of controls relevant to the substance. Variations and additional controls for the substance are considered in
Section 6 of the decision.
The imposition of an environmental user charge under section 96 instead of, or in combination with controls,
is not recommended under this approval.
Note: Please refer to the regulations for the requirements prescribed for each control and the modifications
listed as set out in Section 6 of this document.
Appendix table 1: Controls for substance – codes, regulations and variations

Hazardous Substances (Classes 6, 8, and 9 Controls) Regulations 2001
Code
Regulation
Description
Variation
T1

11 – 27

Limiting exposure to toxic substances
through the setting of TELs

No TEL values are set for any
components of this substance at this
time. The following ADE and PDE
values are set for saflufenacil:
ADE = 0.02 mg/kg bw/day
PDEFood = 0.014 mg/kg bw/day
PDEWater = 0.004 mg/kg bw/day
PDEOther = 0.002 mg/kg bw/day

T2

29, 30

Controlling exposure in places of work
through the setting of WESs.

T3

5(1), 6

Requirements for keeping records of use

T4

7

Requirements for equipment used to
handle substances

T5

8

Requirements for protective clothing and
equipment

T7

10

Restrictions on the carriage of toxic or
corrosive substances on passenger
service vehicles

E1

32 – 45

Limiting exposure to ecotoxic substances
through the setting of EELs

No WES values are set for any
components of this substance at this
time.

No EEL values are set for this
substance at this time and the default
EELs are deleted.

www.epa.govt.nz
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E2

46 – 48

Restrictions on use of substances in
application areas

E5

5(2), 6

Requirements for keeping records of use

E6

7

Requirements for equipment used to
handle substances

E7

9

Approved handler/security requirements
for certain ecotoxic substances

Hazardous Substances (Identification) Regulations 2001
Code
Regulation
Description
I1

6, 7, 32 – 35, 36(1)
– (7)

Identification requirements, duties of
persons in charge, accessibility,
comprehensibility, clarity and durability

I3

9

Priority identifiers for ecotoxic substances

I8

14

Priority identifiers for toxic substances

I9

18

Secondary identifiers for all hazardous
substances

I11

20

Secondary identifiers for ecotoxic
substances

I16

25

Secondary identifiers for toxic substances

I17

26

Use of generic names

I18

27

Requirements for using concentration
ranges

I19

29 – 31

Additional information requirements,
including situations where substances
are in multiple packaging

I21

37 – 39, 47 – 50

General documentation requirements

I23

41

Specific documentation requirements for
ecotoxic substances

I28

46

Specific documentation requirements for
toxic substances

A maximum application rate is set
under section 77A for this substance.

The following control is substituted for
Regulation 9(1) of the Hazardous
Substances (Classes 6, 8, and 9
Controls) Regulations 2001:
“(1). Sharpen must be under the
personal control of an approved
handler when the substance is –
(a) applied in a wide dispersive
manner; or
(b) used by a commercial
contractor.

Variation

www.epa.govt.nz
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I29

51, 52

Signage requirements

I30

53

Advertising corrosive and toxic
substances

Hazardous Substances (Packaging) Regulations 2001
Code
Regulation
Description
P1

5, 6, 7(1), 8

General packaging requirements

P3

9

Criteria that allow substances to be
packaged to a standard not meeting
Packing Group I, II or III criteria

P13

19

Packaging requirements for toxic
substances

P15

21

Packaging requirements for ecotoxic
substances

PG3

Schedule 3

Packaging requirements equivalent to UN
Packing Group III

PS4

Schedule 4

Packaging requirements as specified in
Schedule 4

Hazardous Substances (Disposal) Regulations 2001
Code
Regulation
Description
D4

8

Disposal requirements for toxic and
corrosive substances

D5

9

Disposal requirements for ecotoxic
substances

D6

10

Disposal requirements for packages

D7

11, 12

Information requirements for
manufacturers, importers and suppliers,
and persons in charge

D8

13, 14

Documentation requirements for
manufacturers, importers and suppliers,
and persons in charge

Variation

Variation

Hazardous Substances (Emergency Management) Regulations 2001
Code
Regulation
Description
Variation
EM1

6, 7, 9 – 11

Level 1 information requirements
for suppliers and persons in
charge

EM6

8(e)

Information requirements for toxic
substances

www.epa.govt.nz
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EM7

8(f)

Information requirements for
ecotoxic substances

EM8

12 – 16, 18 – 20

Level 2 information requirements
for suppliers and persons in
charge

EM11

25 – 34

Level 3 emergency management
requirements: duties of person in
charge, emergency response
plans

EM13

42

Level 3 emergency management
requirements: signage

Hazardous Substances (Personnel Qualifications) Regulations 2001
Code

Regulation

Description

AH 1

4–6

Approved Handler requirements (including test certificate and qualification
requirements)

Hazardous Substances (Tank Wagon and Transportable Containers) Regulations 2004
Code

Regulation

Description

Tank
Wagon

Regs 4 to 43 as
applicable

Controls relating to tank wagons and transportable containers.

Additional controls
Code

Regulation

Description

Water

77A

The substance shall not be applied onto or into water.

App
Method

77A

The method of application of the substance shall be limited to ground based
application only.

The maximum application rates for Sharpen are:
App Rate

77A

150 g/ha (105 g ai/ha), with a maximum application frequency of 1
application per year; or

-

25 g/ha (17.5 g ai/ha), with a maximum application frequency of 4
applications per year and a minimum application interval of 21 days.

Re-entry

77A

If re-entry work is required within 24 hours of application of this substance at a rate
greater than 30 g/ha, personal protective equipment shall be worn. Public access
shall not be permitted during this period.

www.epa.govt.nz
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Appendix B: Staff classification of Sharpen
Formulation data were not provided for all endpoints for Sharpen. For endpoints for which formulation data
were not provided, classification was estimated using mixture rules based on information on the
components.
The mixture rules used for classifying substances can be found in the User Guide to the Thresholds and
Classifications in the HSNO Act (V2.0. March 2008) (ERMA 2008a).
The classifications of Sharpen are shown in Appendix table 2.
The active ingredient, saflufenacil, is a new pesticide active ingredient to New Zealand. The staff have
provided a summary of the identity, physical properties, toxicity, ecotoxicity and environmental fate data for
saflufenacil in Appendix tables 3 to 5. Study summaries are provided in the section following Appendix
table 5.

Data quality – overall evaluation
The EPA has adopted the Klimisch et al (1997) data reliability scoring system for evaluating data used in the
hazard classification and risk assessment of chemicals (section 1.2.4 in ERMA 2008a).
The staff have assigned Klimisch data reliability scores to submitted studies and these are included in
Appendix tables 4 and 5.
The staff acknowledge that there are frequently data gaps in the hazard classification for chemicals which
have been in use internationally for a long time. International programmes such as the OECD High
Production Volume programme (OECD 1990) and REACH (EU 2006) are progressively working towards
filling these data gaps. As new information becomes available, and resources permit, the staff will endeavour
to update the HSNO classifications for those substances.
Appendix table 2 Summary of the applicant’s and staff’s hazard classification
Hazardous Property

Acute Toxicity (Oral)

Applicant‟s
Assessment

No

Staff
Assessment

6.1E

Driver of
Classification

Formulation data

Remarks
AO Gamer, R Landsiedel
(2007) BAS 800 01 H - Acute
Oral Toxicity Study in Rats.
BASF Report Number(s)
10A0320/061117
Impaired general state &
dyspnoea seen at 2000 mg/kg
bw

Acute toxicity (dermal)

No

No

Formulation data

AO Gamer, R Landsiedel
(2007) BAS 800 01 H - Acute
Dermal Toxicity Study in Rats.
BASF
Report Number(s)

www.epa.govt.nz
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Hazardous Property

Applicant‟s
Assessment

Staff
Assessment

Driver of
Classification

Remarks
11A0320/061126

Acute toxicity (inhalation)

No

No

Formulation data

L Ma-Hock, R Landsiedel
(2007) BAS 800 01 H - Acute
Inhalation Toxicity Study in
Wistar Rats
4-hour Dust Exposure BASF
Report Number(s)
13I0320/067021

Acute Toxicity (aspiration hazard)

Skin irritancy/corrosivity

Eye irritancy/corrosivity

Contact sensitisation

No

No

No

No

No

No

No

No

Mixture rules

Formulation
data

M Remmele, R Landsiedel
(2007) BAS 800 01 H - Acute
Dermal Irritation/Corrosion in
Rabbits BASF Report
Number(s) 18H0320/062235

Formulation data

M Remmele, R Landsiedel
(2007) BAS 800 01 H - Acute
Eye Irritation in Rabbits.
BASF Report Number(s)
11H0320/062236

Formulation data

M Remmele, R Landsiedel
(2007) BAS 800 01 H Modified BUEHLER Test (9
Inductions) in Guinea Pigs.
BASF Report Number(s)
33H0320/062237

Respiratory sensitisation

No

No

Read across
from formulation
data for contact
sensitisation

Mutagenicity

No

No

Mixture rules

No mutagenic components

Carcinogenicity

No

No

Mixture rules

No carcinogenic components

Reproductive/developmental
toxicity

No

6.8B

Mixture rules;
Component A

--

--

ND

--

6.9B

6.9A

Mixture rules;
Component A

--

--

--

--

Specific target organ toxicity
(Single dose)
Specific target organ toxicity
(Repeated exposure)
Ready biodegradation

No data

www.epa.govt.nz
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Hazardous Property

Applicant‟s
Assessment

Staff
Assessment

Driver of
Classification

Hydrolysis and photolysis

Stable

Stable

Data on the
active ingredient

Panek M G, 2006. Hydrolysis
of 14C-BAS 800 H. BASF
Agro Research, RTP, NC.
BASF Reg. Doc. No.
2005/7004259

Degradation in soil (aerobic and
anaerobic transformation,
photolysis)

Not persistent

Not persistent

Data on the
active ingredient

Calculated value based on
DT50 obtained from various
sources.

Bioaccumulation

Not classified

Not classified

Data on the
active ingredient

Hafemann C, 2007.
Bioaccumulation and
Metabolism of BAS 800 H in
Bluegill Sunfish (Lepomis
macrochirus), Study Code
132626, BASF DocID
2007/1056242

Aquatic Ecotoxicity (acute and
chronic tests for freshwater
species)

9.1A

9.1A

Mixture rules

Hoffmann F, 2006. Effect of
BAS 800 H (Reg.No.
4054449) on the Growth of
the Green Alga
Pseudokirchneriella
subcapitata, Study Code
132848, BASF Doc ID
2007/7013577

Soil Ecotoxicity (earthworms,
terrestrial plants, microbial
communities, carbon and nitrogen
transformation)

9.2A

Not classified

Mixture rules

The results of the tests
provided do not trigger any
classification.

Remarks

Vertesi A, 2006. Acute toxicity
of BAS 800 H (Reg.No.
4054449) on Earthworms
(Eisenia fetida) in Artificial Soil
with 5% peat. Report No.
06/230-125G, BASF Doc ID
2006/1015846

Porch J R, Krueger H O,
Martin K H and Holmes C,
2007. BAS 800 01 H: A
Toxicity Test to Determine the
Effects of the Test Substance
on Vegetative Vigor of Ten
Species of Plants, BASF
Registration Number:
2007/7013633

www.epa.govt.nz
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Hazardous Property

Applicant‟s
Assessment

Staff
Assessment

Driver of
Classification

Remarks

Porch J R, Krueger H O,
Martin K H and Holmes C,
2007. BAS 800 01 H: A
Toxicity Test to Determine the
Effects of the Test Substance
on Seedling Emergence of
Ten Species of Plants, Project
Number 147-226, BASF
Registration Number:
2007/7013632

Schulz L. 2008. Effects of
BAS 800 01 H on the activity
of soil microflora (Nitrogen
transformation test), BASF
DocID 2008/1010676

Schulz L. 2008. Effects of
BAS 800 01 H on the activity
of soil microflora (Carbon
transformation test) BASF
DocID 2008/1010677
Ecotoxicity to birds

Not classified

Not classified

Mixture rules

Zok S, 2006. BAS 800 H –
Acute Toxicity in the Bobwhite
Quail (Colinus virginianus)
After Single Oral
Administration (LD50),
Laboratory Report Number
11W0414/015141, BASF Doc
ID 2005/1029868

Zok S, 2006. BAS 800 H –
Acute Toxicity in the Mallard
Duck (Anas platyrhynchos)
After Single Oral
Administration, Laboratory
Report Number
13W0414/015145, BASF Doc
ID 2005/1029866
Ecotoxicity to bees

Not classified

Not classified

Data on the
substance

Kling A., 2008. Assessment
of Side Effects of
BAS 800 01 H to the Honey
Bee, Apis mellifera L. in the
Laboratory, Laboratory Report
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Hazardous Property

Applicant‟s
Assessment

Staff
Assessment

Driver of
Classification

Remarks
Number 20071545/S1-BLEU,
BASF Registration Document
Number: 2008/1000141

Ecotoxicity to non-target
arthropods (other than bees)

Not classified

Not classified

Data on the
substance

Sipos K, 2008. Effect of BAS
800 01 H on the predatory
mite (Typhlodromus pyri) in a
laboratory trial, BASF DocID
2008/1013694

Stevens J, 2008. A RateResponse Laboratory Test to
Determine the Effects of BAS
800 01 H
on the Parasitic Wasp,
Aphidius rhopalosiphi
(Hymenoptera, Braconidae),
report number: 355425, BASF
Registration Number:
2008/1035600

Appendix table 3 - Identification of saflufenacil
Property

Details for Saflufenacil

IUPAC name

N'-[2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4(trifluoromethyl)-3,6-dihydro-1(2H)-pyrimidinyl)benzoyl]N-isopropyl-N-methylsulfamide

Common name

Saflufenacil

Molecular formula

C H ClF N O S

Molecular weight

500.86

17

17

4

4

5

Structural formula

Purity

97.4% (limits – 94.5-100%)

Significant impurities/additives

N‟-[2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4-

(% concentration)

(trifluoromethyl)-3,6-dihyd ro-1 (2H)pydmidinyl)benzoyl]-N-isopropyI-N,N‟dimethylsulfamide

www.epa.govt.nz
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Property

Details for Saflufenacil
nom. 1.2 max. 1.8

N’-[2-chloro-4-methoxy-5-(3-methyl-2,6-dioxo-4(tdfluoromethyl)-3,6-dihydro-1(2H)pyrimidinyl)benzoyl]-N-isopropyl-N-methylsulfamide
nom. 0.5 max. 1.0

N‟-[2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4(trifluoromethyl)-3,6-dihydro-l(2H)-pyrimidinyl)benzoyl]N,N-diethylsulfamide
nom. 0.6 max. 0.9

N‟-[4-flu‟oro-3~(3-methyl-2,6-dioxo-4-(tdfluoromethyl)513 8977 3,6-dihydro-l(2H)-pydmidinyl)benzoyl]-Nisopropyl-N-methylsulfamide
nom. 0.5 max. 0.8

N‟-[2-chloro-5-(2,6-dioxo-4-(trifluoromethyl)-3,64118416 dihydro-l(2H)-pyrimidinyl)-4-fluorobenzoyl]-NisopropyI-N-methylsulfamide
nom. 0.2 max. 0.6

N‟-[2-chloro-4-ethoxy-5-(3-methyl-2,6-dioxo-4513 8980 (trifluoromethyl)-3,6-dihydro-l(2H)pyrimidinyl)benzoyl]-N,isopropyI-N-methylsulfamide
nom. 0.1 max. 0.2

N‟-[2-methoxy-4-fluoro-5-(3-methyl-2,6-dioxo-4545 7701 (trifluoromethyl)-3,6-dihydro-l(2H)pydmidinyl)benzoyl]-N-isopropyI-N-methylsulfamide
nom. 0 max.0.2

Water nom. 0 max. 0.3

Dimethyl sulfate Less than 0.5 mg/kg max.1 mg/kg

Identified and unidentified compounds (individually)
less than 0.1 mg/kg each

www.epa.govt.nz
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Property

Details for Saflufenacil

Known uses

Herbicide

HSNO classification

6.8B, 6.9A, 9.1A

Other classification & labelling

US EPA:
Acute oral toxicity Class III
Acute dermal toxicity Class III
Acute inhalation toxicity Class IV
Acute eye irritation Class III
Acute skin irritation Class IV
Skin sensitizer: Not Classified

www.epa.govt.nz
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Appendix table 4 – Physical and chemical properties of saflufenacil
Property

Saflufenacil

Test method

Colour

White

Physical state

Powder

Odour

Odorless

Oxidizing
properties

Oxidizing / reducing action
of BAS 800 H was
determined using the Parr
1455 solution calorimeter.
BAS 800 H does not react
with iron, a reducing
agent. It reacts moderately
with oxidizing agents. It
does not react with water
and it is non-hazardous
when in contact with
monoammonium
phosphate (MAP), a fireextinguishing agent.

pH

The pH of 1% solution is
4.43 @ 25.0°C.

Explosive
properties

An exothermic peak
maximum of 236°C was
observed by PDSC at an
approximate pressure of
1.1 m Pa (150 psi).

Henry‟s Law
constant

4.01 x 10

-20

3

atm-m /mol

Melting range

189.9°C with peak
maximum of 193.4°C.

Vapour pressure

vapour pressure at
O
20/25 C of the pure active
ingredient was determined
-10
to be less than 10 Pa

Reference

Klimisch Score

Yacoub, R (2006)
BAS 800 H (MP):
Determination of
Oxidation/Reduction,
Physical State, pH,
Bulk Density,
Explodability, and
Odor. BASF Report
Number 132485

1

EPA Guideline 639

Paulick RC (2007)
Determination of the
Henry‟s Law Constant
for BAS 800 H at 25°
C. BASF Registration
Document Number:
2007/7013512

1

US-EPA OPPTS
830.6303, and
830.7200, EU
directive
91/414/EEC,
OECD test
guideline 102

Yacoub, R (2006) BAS
800 H: Physical State
and Melting Point of
Pure Active Ingredient
(PAI). BASF DocID
2005/5000147

1

Kroehl T (2005) BAS
800 H - Reg.No.
4054449 : Physical
Properties of the

1

EPA Guideline
Numbers
OPPTS 830.6302,
830.6303,
830.6304,
830.6314,
830.6316,
830.7000,
830.7300,
EPA GLN 63-2, 633, 63-4, 63-14, 6316, 63-12, 63-7

OPPTS 830.7300,
830.7950
EPA 63-7, 63-9

www.epa.govt.nz
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Property
Relative Density

Saflufenacil
1.595 g/cm

Test method

3

72.0 mNl/m at 23

Pure Active Ingredient.
BASF Registration
Document Number

mg/L in pure water

2005l1026464

Surface Tension

0.0025 g/100-mL in water
Water Solubility

Reference

(pH = 5), 0.0014 g/100-mL
in pH 4 buffer and 0.21
g/100-mL in pH 7 buffer.

US-EPA Product
Properties Test
Guideline OPPTS
830.7840
OECD Guideline
for the Testing of
Chemicals # 105

Vanhook , C (2005)
BAS 800 H: Water
Solubility at 20ºC by
Shake Flask Method.
BASF DocID

Klimisch Score

1

2005/7003391

The solubility is reported
as 19.4 g/100-mL in
acetonitrile, 24.4 g/100-mL
in
dichloromethane, 55.4
g/100-mL in
N,N,dimethylformamide,
27.5 g/100-mL in acetone,
6.55
Solvent Solubility
(20°C)

g/100-mL in ethyl acetate,
36.2 g/100-rnL in
tetrahydrofuran, 35.0
g/100-mL in butryolactone,

None

Vanhook, C (2006)
BAS 800 H: Solubility
of 800 H in Organic
Solvents. BASF DoclD

1

2007/7001658

2.98 g/100-mL in
methanol, 0.25 g/100-mL
in isopropyl alcohol, 0.23
g/100-mL in toluene, 0.01
g/100-mL in olive oil,
<0.01 g/100-mL in 1octanol and <0.005 g/100rnL in n-heptane.

log Pow of BAS 800 H
under experimental
Log Kow

conditions is 2.6. Then,
the averaged Pow of BAS
800 H under experimental
conditions is 368.3.

US-EPA Product
Properties Test
Guideline OPPTS
830.7570

Vanhook C (2005)
BAS 800H: Partition
Coefficient (nOctanol/Water)
Estimation by High
Performance Liquid

1

Chromatography.
BASF DocID
2005/7004256

Flammability

No data

N/A

N/A

N/A

www.epa.govt.nz
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Property

Saflufenacil

Test method

Reference

Klimisch Score

Autoflammability

No data

N/A

N/A

N/A

Hazard Classification of Saflufenacil
Note: the hydrate and anhydrate crystalline forms of saflufenacil have similar bioavailability and are
essentially toxicologically equivalent (G Cunha, W. Mellert, K. Deckardt, W. Kaufmann, B. van
Ravenzwaay [2005] BAS 800 H - Comparative Bioavailability/Toxicity Study in Male Wistar Rats
for the Hydrate and Anhydrate Crystalline Forms EPA Guideline Numbers OPPTS 870, Supplemental
BASF Report Number 48C0414/01176)
Appendix table 5 Hazard classifications of saflufenacil
Hazardous Property

Explosivity

Flammability

Oxidising

Corrosivity to
Metals

Relevant Threshold

Classification
and Remarks

Klimisch
Score

An exothermic peak
maximum of 236°C was
observed by PDSC at an
approximate pressure of
1.1 m Pa (150 psi).

Yacoub, R (2006)
BAS 800 H (MP):
Determination of
Oxidation/Reduction
Not classified , Physical State, pH,
Bulk Density,
Explodability, and
Odor. BASF Report
Number 132485

1

An exothermic peak
maximum of 236°C was
observed by PDSC at an
approximate pressure of
1.1 m Pa (150 psi).

An exothermic peak
maximum of 236°C
was observed by
Not classified PDSC at an
approximate
pressure of 1.1 m Pa
(150 psi).

1

Not an oxidizer

Yacoub, R (2006)
BAS 800 H (MP):
Determination of
Oxidation/Reduction
Not classified , Physical State, pH,
Bulk Density,
Explodability, and
Odor. BASF Report
Number 132485

1

Not corrosive to metals

Yacoub, R (2006)
BAS 800 H (MP):
Determination of
Oxidation/Reduction
Not classified , Physical State, pH,
Bulk Density,
Explodability, and
Odor. BASF Report
Number 132485

1

Reference

www.epa.govt.nz
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Relevant Threshold

Classification
and Remarks

Reference

> 2000 mg/kg BW

Not classified
No adverse
findings at
2000 mg/kg
BW

Gamer AO, Leibold
E (2005) BAS 800
H - Acute oral
toxicity study in rats
BASF Report
Numbers
10A0414/011124

1

> 2000 mg/kg BW (semiocclusive)

Gamer AO, Leibold
Not classified E (2005) BAS 800
H - Acute Dermal
No adverse
Toxicity Study in
findings at
Rats BASF
2000 mg/kg
Report Number(s)
BW
11A0414/011125

1

Acute Toxicity
(Inhalation)

> 5.3 mg/L
(dust)

Not classified
No
classifiable
findings at
5.3 mg/L
(aerosol)

Ma-Hock L,
Leibold E (2005)
BAS 800 H - Acute
Inhalation Toxicity
Study in Wistar Rats
BASF Report
Number(s)
13I0414/017021

1

Acute Toxicity
(Aspiration
Hazard)

Not applicable
Substance is a solid

Not classified
(substance is N/A
a solid)

Skin
Irritancy/Corrosivit
y

Mean Draize scores for
oedema, erythema and
eschar = 0.0

Remmele M,
Leibold E (2005)
BAS 800 H - Acute
Dermal Irritation /
Not classified
Corrosion in Rabbits
BASF Report
Number(s)
18H0414/102293

1

Eye
Irritancy/Corrosivit
y

Mean Draize scores:
Corneal opacity = 0
Chemosis = 0
Conjunctival redness = 0.3
All effects reversible
within 21 days

Remmele M,
Leibold E (2005)
BAS 800 H - Acute
Not classified Eye Irritation in
Rabbits BASF
Report Number(s)
11H0414/102297

1

Eye
Irritancy/Corrosivit
y

Mean Draize scores:
Corneal opacity = 0
Chemosis = 0

Remmele M,
Not classified Leibold E (2007)
BAS 800 H - Acute
eye irritation in

1

Hazardous Property

Acute Toxicity
(Oral)

Acute Toxicity
(Dermal)

Klimisch
Score

N/A

www.epa.govt.nz
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Hazardous Property

Relevant Threshold

Classification
and Remarks

Iritis = 0
Conjunctival redness = 0.1
All effects reversible
within 21 days

Contact
Sensitization

Respiratory
Sensitization

Klimisch
Score

Reference

rabbits BASF Report
Number(s)
11H0414/102297

0 / 10 animal in the test
group responded to
challenge

A. O. Gamer, E.
Leibold (2005) BAS
800 H Maximization Test
Not classified in Guinea Pigs
BASF
Report Number(s)
30H0414/012302

No data

Not classified
based upon
read across
from contact N/A
sensitization
data

Negative
Not
classified.
Negative in
vivo
micronucleus
test overrides
the positive
in vitro
clastogenesis
finding.

Mutagenicity

Negative

1

N/A

G. Engelhardt, E.
Leibold (2005)
Salmonella
typhimurium /
Escherichia coli
Reverse Mutation
Assay
(Standard Plate Test
and Preincubation
Test)
with BAS 800 H –
Anhydrate BASF
Report Number(s)
40M0267/054031
G. Engelhardt, E.
Leibold (2005)
Salmonella typhimurium
/ Escherichia coli
Reverse Mutation Assay
(Standard Plate Test and
Preincubation Test)

1

1

with BAS 800 H BASF
Report Number(s)
40M0414/014210

Positive
(clastogen)

G. Engelhardt, E.
Leibold (2005) In
Vitro Chromosome

1

www.epa.govt.nz
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Hazardous Property

Relevant Threshold

Classification
and Remarks

Klimisch
Score

Reference

Abberation Assay
with
BAS 800 H in V79
Cells BASF Report
Number(s)
32M0414/014214

Negative

G. Engelhardt, E.
Leibold (2005) In
Vitro Gene Mutation
Test with BAS 800
H in CHO Cells
(HPRT Locus
Assay)
BASF Report
Number(s)
50M0414/014213

1

Negative

G. Engelhardt, E.
Leibold (2005)
Cytogenetic Study in
Vivo with BAS 800
H
in the Mouse
Micronucleus Test
Single Oral
Administration
BASF Report
Number(s)
26M0414/014211

1

Negative

G. Engelhardt, E.
Leibold (2005) In
Vivo Unscheduled
DNA Synthesis
(USD) Assay with
BAS 800 H in Rat
Hepatocytes Single
Oral Administration
BASF Report
Number(s)
80M0414/014212

1

Carcinogenicity

Not carcinogenic

Not classified

See Specific Target
Organ Toxicity Repeated
Exposure

N/A

Reproductive/

Systemic toxicity: NOAEL = 5
mg/kg body weight/day

6.8B

S Schneider, V Strauss,
K Kuettler, E Fabian, B
van Ravenzwaay (2007)

1

Developmental

www.epa.govt.nz
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Hazardous Property

Relevant Threshold

Toxicity

F0 & F1

Classification
and Remarks

Klimisch
Score

Reference
BAS 800 H - TwoGeneration Reproduction
Toxicity Study in Wistar
Rats

Targets =
Body weight

Administration via the
diet

Erythron

BASF Report Number(s)

Fertility effects:

70R0414/01200

15 mg/kg bw/d F0 & F1 based
on perinatal mortality in the
presence of maternal toxicity
Developmental effects:
15 mg/kg bw/day, F1 & F2
progeny based on decreased pup
weights and anemia in the
presence of maternal toxicity

S Schneider, V Strauss,
W Kaufmann, E Fabian,
B van Ravenzwaay
(2007) BAS 800 H Prenatal Developmental
Toxicity Study in Wistar
Rats

NOAEL (maternal)
= 60 mg/kg bw/day (based
upon marginal evidence of
toxicity to the erythron)
NOAEL (developmental) = 5
mg/kg bw/day (based upon
evidence of scapula, vertebral
and sterna abnormalities)

1

Oral Administration
(Gavage)
BASF Report Number(s)
30R0414/01178
S Schneider, K Deckardt
, J Hellwig, B. van
Ravenzwaay (2006) BAS
800 H - Prenatal
developmental toxicity
study in Himalayan
rabbits

NOAEL (maternal toxicity) =
200 mg/kg bw/day;
NOAEL (prenatal
developmental toxicity ) = 600
mg/kg bw/day

1

Oral administration
(gavage)
BASF Report Number(s)
40R0414/01173

Specific Target Organ
Toxicity
Single Dose

NOAEL > 2000 mg/kg

Not classified

U Kaspers, W
Kaufmann, B. van
Ravenzwaay (2007)
BAS 800 H - Acute Oral
Neurotoxicity in Wistar
Rats;

1

www.epa.govt.nz
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Hazardous Property

Relevant Threshold

Classification
and Remarks

Klimisch
Score

Reference
Administration via
Gavage
(Including Amendment
No. 1)
BASF Report Number(s)
61S0414/01208
U. Kaspers, V. Strauss,
W. Kaufmann, B. van
Ravenzwaay (2007) BAS
800 H - Range Finding
Study in Wistar Rats

Subacute:
NOAEL = males13.4 mg/kg
bw/d, females 43.6 mg/kg bw/d;

Administration in the
Diet for 4 Weeks

1

Target = Erythron
BASF Report Number(s)
30S0414/01147
Overall
classification
Subacute:
LOAEL = 30 mg/kg BW/d
Targets =
Specific Target Organ
Toxicity

6.9A due to
findings in
females in the

Erythron

24 month rat

Liver

study (NOAEL
= 6.2 mg/kg

Repeated Exposure

BW/d), the
findings in the
Subacute:

multigeneratio

NOAEL = male 300 mg/kg
body weight/day, female > 1000
mg/kg body weight/day

nal study
(NOAEL F0 &
F1 = 5 mg/kg

Target =

BW/d),

U. Kaspers, K.
Deckardt, W. Kaufmann,
B. van Ravenzwaay
(2005) BAS 800 H Subacute oral toxicity
study in Beagle dogs
Administration via
gelatin capsules for 4
weeks (Including
Amendments 1, 2 & 3)
BASF Report Number(s)
40D0414/01164
U. Kaspers, K.
Deckardt, W. Kaufmann,
B. van Ravenzwaay
(2006) Repeat Dose 28days Dermal Toxicity
Study in Wistar Rats
BASF Report Number(s)

Erythron

33S0414/01193

Subchronic:

U. Kaspers, V. Strauss,
W. Kaufmann, B. van
Ravenzwaay (2007) BAS
800 H – Repeated Dose
90-day Oral Toxicity
Study in C57BL/6NCrl
Mice Administration in
the Diet BASF Report
Number(s)

NOAEL = males 12.5 mg/kg
bw/day, females 17.6 mg/kg
bw/day
Targets =
Erythron
Liver

1

1

1
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Hazardous Property

Relevant Threshold

Classification
and Remarks

Klimisch
Score

Reference
51S0414/01161

Subchronic:
NOAEL =
males 10.5 mg/kg bw/d, females
12.6 mg/kg bw/d

U. Kaspers, V. Strauss,
W. Kaufmann, B. van
Ravenzwaay (2007)BAS
800 H - Repeated Dose
90-day Oral Toxicity in
Wistar Rats -

Erythron

Administration in the
Diet BASF Report
Number(s)
50S0414/01156

Subchronic

U. Kaspers, V. Strauss,
W. Kaufmann, B. van
Ravenzwaay (2006)
BAS 800 H - Repeated
Dose 90-day Oral
Toxicity Study in Beagle
Dogs Administration via
Gelatin Capsules

Target =

NOAEL = 10 mg/kg bw/d
Target = Erythron

1

1

BASF Report
Number(s)
41D0414/01182

Subchronic:
NOAEL = males 16.6 mg/kg
bw/day, females19.4 mg/kg
bw/day
Target = Erythron

Chronic:
NOAEL =
20 mg/kg BW/d
Target =
Erythron

U Kaspers, V Strauss ,
W Kaufmann, B van
Ravenzwaay (2007) BAS
800 H - Repeated Dose
90-day Oral
Neurotoxicity Study in
Wistar Rats;

1

Administration in the
Diet EPA Guideline
Numbers BASF Report
Number(s)
63S0414/01198
U. Kaspers, V. Strauss,
W. Kaufmann, B. van
Ravenzwaay (2007)
BAS 800 H - Chronic
Oral Toxicity in Beagle
Dogs Administration via
Gelatin Capsules for 12
Months BASF Report
Number(s)

1

43D0414/01196
Chronic:

U. Kaspers, V. Strauss,

1
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Hazardous Property

Relevant Threshold
NOAEL =
males 12.0 mg/kg bw/day,
females 6.2 mg/kg bw/day
Target =
Erythron
No carcinogenesis

Classification
and Remarks

Klimisch
Score

Reference
S. Gröters, R. Fabian, B.
van Ravenzwaay (2007)
BAS 800 H - Combined
Chronic
Toxicity/Carcinogenicity
Study in Wistar Rats;
Administration via the
Diet Up to 24 Months
BASF Report
Number(s)
80S0414/01170

Chronic:
NOAEL =
males 14.2 mg/kg bw/d, 39.0
mg/kg bw/d females
Target = Erythron
No carcinogenesis

H. Kamp, V. Strauss, K.
Küttler, B. van
Ravenzwaay (2007)
BAS 800 H Carcinogenicity Study in
C57BL/6NCrl Mice
Administration via the
Diet Over 18 Months
BASF Report Number(s)
87C0414/01177

Subacute:
LOAEL males 0.8 mg/kg bw/d,
females 0.9 mg/kg bw/d
Note: a human clinically
significant change in faecal
coproporphyrin in variegate
porphyria is an approximately a
5 fold increase compared with
2
normal individuals. Using this
threshold, the lowest
biologically significant dose
observed in this study was 1000
ppm or 80.6 mg/kg bw/d for
males. Target = liver
protoporphyrinogen IX oxidase
(EC1.3.3.4,)
Subacute:
NOAEL males 0.1 mg/kg bw/d,
females 0.1 mg/kg bw/d
Target = liver
protoporphyrinogen IX oxidase

G. Cunha, W. Mellert, V.
Strauss, W. Kaufmann,
L. Ma-Hock, B. van
Ravenzwaay (2006)
Mechanistic Study in
Wistar Rats – Total
Porphyrin Analysis
Administration in the
Diet for at Least 4
WeeksBASF Report
Number(s)
30C0414/01150

G. Cunha, W. Mellert, V.
Strauss, W. Kaufmann,
L. Ma-Hock, B. van
Ravenzwaay (2005) BAS
800 H - Supplementary
Mechanistic Study in

2

Hift RJ, Davidson BP, van der Hooft C, Meissner DM, Meissner PN. Plasma fluorescence scanning and fecal porphyrin
analysis for the diagnosis of variegate porphyria: precise determination of sensitivity and specificity with detection of
protoporphyrinogen oxidase mutations as a reference standard. Clin Chem. 2004 May;50(5):915-23.
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Hazardous Property

Relevant Threshold

Classification
and Remarks

(EC1.3.3.4,)

Wistar Rats - Total
Porphyrin Analysis
Administration in the
Diet Over 8 Weeks
BASF Report Number(s)
48C0414/01165

A clinically significant change
in faecal total porphyrins is
regarded as a 5 fold increase
compared with normal
individuals (i.e. unexposed
control animals). Using this
threshold, no biologically
significant responses were
observed in this study.
Ready biodegradation
Hydrolysis and
photolysis

No data
DT50 for phenyl and uracil rings
are respectively and for
different pH :

Stable

DT50 = 192.5 and 346.5 (pH 7)
DT50 = 5.9 and 4.2 (pH 9)
Stable at pH 5
Degradation in soil
(aerobic and anaerobic
transformation,
photolysis)

Average DT50 = 15.63 days

Bioaccumulation

BCF values at steady state
resulted in 3.91 and 1.0 for
whole fish of the low dose
group and the high dose group,
respectively

Not
bioaccumulative

Growth rate

9.1 A

Aquatic Ecotoxicity
(acute and chronic tests
for freshwater species)

Non persistent

Panek M G, 2006.
Hydrolysis of 14C-BAS
800 H. BASF Agro
Research, RTP, NC.
BASF Reg. Doc. No.
2005/7004259

96 hr ErC10: 0.041 mg a.i./L

Earthworms
14-day LC50: > 1000 mg a.i./kg
dw soil

No
classification

1a

Multiple BASF
references

Calculated value
based on DT50
obtained from
various sources.

96 hr ErC50: 0.133 mg a.i./L

Soil Ecotoxicity
(earthworms, terrestrial
plants, microbial
communities, carbon

Klimisch
Score

Reference

1a

Hafemann C, 2007.
Bioaccumulation and
Metabolism of BAS 800
H in Bluegill Sunfish
(Lepomis macrochirus),
Study Code 132626,
BASF DocID
2007/1056242

1a

Hoffmann F, 2006.
Effect of BAS 800 H
(Reg.No. 4054449) on
the Growth of the Green
Alga
Pseudokirchneriella
subcapitata, Study Code
132848, BASF Doc ID
2007/7013577

1a

Vertesi A, 2006. Acute
toxicity of BAS 800 H
(Reg.No. 4054449) on
Earthworms (Eisenia

1a
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Hazardous Property

Relevant Threshold

and nitrogen
transformation)

Non-target plants

Classification
and Remarks

Klimisch
Score

Reference
fetida) in Artificial Soil
with 5% peat. Report No.
06/230-125G, BASF Doc
ID 2006/1015846

ER50 (g a.i./ha) from
0.509 (Lactuca sativa) to > 400
(Lolium perenne) g/ha

Porch J R, Krueger H O,
Martin K H and Holmes
C, 2007. BAS 800 01 H:
A Toxicity Test to
Determine the Effects of
the Test Substance on
Vegetative Vigor of Ten
Species of Plants, BASF
Registration Number:
2007/7013633

ER50 (g a.i./ha) for emergence
from 19.7 (Allium cepa) to >
400 g/ha
ER50 (g a.i./ha) for emergence
from 9.47 (Brassica oleracea)
to > 400 g/ha
Carbon/nitrogen
transformation
no adverse effects at
concentrations up to a field
application rate of 7.0 kg BAS
800 01 H/ha.

Porch J R, Krueger H O,
Martin K H and Holmes
C, 2007. BAS 800 01 H:
A Toxicity Test to
Determine the Effects of
the Test Substance on
Seedling Emergence of
Ten Species of Plants,
Project Number 147-226,
BASF Registration
Number: 2007/7013632
Schulz L. 2008. Effects
of BAS 800 01 H on the
activity of soil microflora
(Nitrogen transformation
test), BASF DocID
2008/1010676
Schulz L. 2008. Effects
of BAS 800 01 H on the
activity of soil microflora
(Carbon transformation
test) BASF DocID
2008/1010677

Ecotoxicity to birds

LD50: > 2000 mg a.i./kg bw
NOEL: 2000 mg a.i./kg bw

No
classification

Zok S, 2006. BAS 800 H
– Acute Toxicity in the
Bobwhite Quail (Colinus
virginianus) After Single
Oral Administration
(LD50), Laboratory

1a
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Hazardous Property

Relevant Threshold

Classification
and Remarks

Klimisch
Score

Reference
Report Number
11W0414/015141, BASF
Doc ID 2005/1029868
Zok S, 2006. BAS 800 H
– Acute Toxicity in the
Mallard Duck (Anas
platyrhynchos) After
Single Oral
Administration,
Laboratory Report
Number
13W0414/015145, BASF
Doc ID 2005/1029866

Ecotoxicity to bees

Ecotoxicity to nontarget arthropods (other
than bees)

48 h LD50 (contact): > 100 µg
a.i./bee

Typhlodromus pyri
LR50 = 647.12 g Sharpen®/ha
Aphidius rhopalosiphi
LR50 = 810 g Sharpen®/ha

No
classification

No
classification

Sindermann A B, Porch
T Z, Krueger K O and
Holmes C, 2007. BAS
800 H: An Acute Contact
Toxicity Study With The
Honey Bee, BASF
Corporation, Study
Number: 132908.
BASF Registration
Document Number:
2007/7012392.

1a

Sipos K, 2008. Effect of
BAS 800 01 H on the
predatory mite
(Typhlodromus pyri) in a
laboratory trial, BASF
DocID 2008/1013694
Stevens J, 2008. A RateResponse Laboratory
Test to Determine the
Effects of BAS 800 01 H

1a

on the Parasitic Wasp,
Aphidius rhopalosiphi
(Hymenoptera,
Braconidae), report
number: 355425, BASF
Registration Number:
2008/1035600
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ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/SUBSTANCE/RELEVANT METABOLITES
ENVIRONMENTAL FATE
Information submitted by the applicant addresses environmental behaviour of the active ingredient
and its metabolites. No data have been generated with the substance which can be identified as BAS
800 01 H. The active ingredient can be identified as follows:
- Saflufenacil (Common name),
- N'-[2-chloro-4-fluoro-5-(3-methyl-2,6-dioxo-4-(trifluoromethyl)-3,6-dihydro-1(2H)pyrimidinyl)benzoyl]-- N-isopropyl-N-methylsulfamide (IUPAC),
- 2-chloro-5-[3,6-dihydro-3-methyl-2,6-dioxo-4-(trifluoromethyl)-1(2H)-pyrimidinyl]-4-fluoro-N[[methyl(1-methylethyl)amino]sulfonyl]benzamide (CA).
The active ingredient is also identified through code numbers:
- BAS 800 H,
- Reg,No 405 4449 or AC 433379,
- CL 433379 (code numbers for the active ingredient prior to 2003).
Metabolites are named using the following codes:
BAS M800H01, M800H02, M800H04, M800H15, M800H07, M800H08, M800H22, M800H07,
M800H33 or M800H15-ketohydrate.

Water compartment
There is no data about ready biodegradation potential in water and since data on the toxicity to
micro-organisms are also not available it is not possible to use the available data on hydrolysis and
aqueous photolysis to reach a conclusion on the ready biodegradation potential of saflufenacil.
Saflufenacil is therefore considered persistent in the aquatic environment. This assumption is also
supported by modelling using EPA software EPISUITE®.
Hydrolysis
TEST SUBSTANCE: BAS 800 H - Radiochemical purity: 99.5% (Uracil label) and 99.9% (Phenyl label)
ENDPOINT: Half-life determination
VALUE:
Half-life/DT50:

Stable at pH 5
192.5 and 5.9 days for phenyl ring at pH 7 and 9 respectively
346.5 and 4.2 days for uracyl ring at pH 7 and 9 respectively

REFERENCE: Panek M G, 2006. Hydrolysis of 14C-BAS 800 H. BASF Agro Research, RTP, NC. BASF
Reg. Doc. No. 2005/7004259
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impact on study results
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FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate, §161-1

DOSE LEVELS:
A set of samples at each pH was treated with BAS 800 H with the 14C-label in the 4-position of the uracil
ring (uracil label) to give a concentration of about 2.7 mg a.i. /L or with BAS 800 H uniformly 14C- phenyl
ring labeled (phenyl label) to give a concentration of about 2.2 mg a.i. /L (1.75 mg a i /L for the pH 9
samples). The pH, sterility, temperature and other experimental conditions were maintained throughout the
study.
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
The hydrolysis of BAS 800 H was investigated in the dark at 25 C in 0.01 N sterile buffer solutions at pH 5
(acetate), 7(TRIS) and 9 (TRIS). The sterility of the buffer solutions was verified by spotting agar plates at 0
Day After Treatment for each buffer.
For the degradations in all buffers, replicate samples were taken at 0, 1, 3, 8, 15, 21(24) and 30 DAT. For
the degradation at pH 9, sampling intervals in addition to those listed above were needed to provide
sufficient information on the degradation prior to the half life. For the uracil label in pH 9 buffer, individual
samples were taken at 0.75, 1.75 and 2 DAT. For the phenyl label in pH 9 buffer, samples were taken at
0.12 (not replicate), 0.17, 0.25 (not replicate), 0.33 and 2 DAT. At each sampling interval, the pH of at least
one replicate in each buffer was measured. Aliquots were removed from the samples in pH 9 buffer for
immediate HPLC analysis. After HPLC analysis was initiated for the pH 9 samples, aliquots from all
samples were taken for LSC and HPLC analysis.
For the uracil label treated samples, the material balance in % Total Applied Radioactivity (TAR) ranged from
100.0 to 104.7 with an average of 102.1 for pH 5 buffer; from 99.8 to 106.5 with an average of 101.9 for pH 7
buffer and from 94.8 to100.1 with average of 97.7 for pH 9 buffer. For the phenyl label treated samples, the
material balance in % TAR ranged from 98.6 to 101.8 with average of 100.2 for pH 5 buffer; from 98.3 to
102.0 with average of 100.4 for pH 7 buffer and from 98.5 to 106.3 with average of 100.6 for pH 9 buffer.
Based on HPLC analysis of the treated buffer solutions, BAS 800 H was stable through 30 DAT in water at
pH 5. BAS 800 H degraded slowly in buffer at neutral pH and rapidly in the buffer at pH 9 with the
formation of the same degradates.
BAS 800 H in the HPLC chromatograms was confirmed for both the uracil and phenyl labels by LC/MS.
The major 14C-residue seen only in the phenyl label treatment was identified by LC/MS and LC/MS/MS as a
urea M800H07. M800H07 reached maximums of 8.6 % and 77% TAR at 30 days for pH 7 and 9,
respectively. Trifluoroacetone (M800H33), a polar volatile degradate, was identified by proton, C13 and F19
NMR and by GC/MS. This degradate reached maximums of 4.5 and 72 %TAR at 30 days for pH 7 and 9,
respectively. The carboxylic acid M800H04 was identified by LC/MS and LC/MS/MS. M880H04 reached
maximums of 0.5 and 0.6 % TAR (phenyl and uracil labels, respectively) at 15 days in pH 7 buffer and 9.7
and 12.4 %TAR at 3 days in pH 9 buffer. M800H15 was identified by LC/MS and LC/MS/MS. M800H15
www.epa.govt.nz
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reached maximums of 2.1 and 1.6 %TAR (phenyl and uracil labels, respectively) at 30 days in pH 7 buffer
and 21 and 22 %TAR at 30 days in pH 9 buffer. Unidentified radiocarbon was a maximum of about 5% in
the pH 9 buffers and 1% or less for pH 5 and 7 buffers.
BAS 800 H was stable to hydrolysis in buffer at pH 5, and no half-life was determined. BAS 800 degraded
slowly in buffer at pH 7 reaching an average of 89% TAR and 94% TAR at 30 DAT for the phenyl and
uracil label treatments, respectively Since the hydrolytic half live at pH 7 is much longer than the
experimental period of 30 days, a first order determination has limited significance. However, based on first
order linear regression, the hydrolytic half-life for BAS 800 H at pH 7 was 193 days (R squared of 0.905) and
347 days (R squared of 0.7447) for the phenyl and uracil label treatments, respectively. Based on first order
linear regression, the hydrolytic half-life for BAS 800 H at pH 9 was 5.9 days (R squared of 0.835) and 4.2 days
(R squared of 0.947) for the phenyl and uracil label treatments, respectively.
The DT50 (50% decline times) of BAS 800 H at different pH values, using a simple first order model (Ct =
C0e-kt) were:
Half-lives/DT50
pH

label

k (days-1) R2

DT50 (days)

5

both

stable – not calculated

7

phenyl
uracil

0.0036
0.002

0.905
0.745

192.5
346.5

9

phenyl
uracil

0.1168
0.1643

0.835
0.946

5.9
4.2

Degradation products
Chemical names and CAS numbers for the transformation products of BAS 800 H.
BASF Code BASF
Chemical Name
CAS
Molecular
Name
Registr
Number Formula
y
Numbe
r
M800H07 477545
N-{4-chloro-2-fluoro-5None
C13H18CLFN4
3
[({[(isopropyl(methyl)
O4S
amino]sulfonyl}
amino)carbonyl]phenyl}-N'methylurea
M800H15- 526435 N-{4-chloro-2-fluoro-5-[({[( isopropyl
None
C13H18CLFN4
ketohydrate
7
(methyl)amino]sulfonyl}amino)carbon
O4S
yl]phenyl}-4,4,4-trifluoro-3,3dihydroxybutanamide
M800H33
None
1,1,1-trifluoroacetone
421-50C3H3 F3O
1

Molecular
Weight

380.8

479.8

112.05
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Conclusion:
In conclusion, saflufenacil is hydrolytically stable under acidic conditions, degrades slowly in neutral water
and relatively quickly under basic conditions with a half-life of four to six days. At neutral pH, the urea
M800H07, formed by cleavage of the uracil ring, is the only degradate that is present at levels 10% TAR.
Data on hydrolysis cannot be considered for classification purposes as the longest half-life t1/2 determined
within the pH range 4-9 is longer than 16 days.
Moreover it cannot be satisfactorily demonstrated that hydrolysis products formed do not fulfil the criteria
for classification as hazardous substances.

Aqueous photolysis
TEST SUBSTANCE: BAS 800 H - Radiochemical purity: 99.5% (Uracil label) and 99.9% (Phenyl label)
ENDPOINT: Half-life determination
VALUE:
Half-life/DT50 for Dark:
Half-life/DT50 for phototransformation:
Major transformation products:
trifluoroacetone)
Minor transformation products:

Stable
27 - 35 days (pH 5 buffer)
9.7 – 9.8 days (natural water)
None from buffer, two majors from natural water
(trifluoroacetic acid and
M800H04, M800H07, M800H15, and M800H22

REFERENCE: Ta C and Trollinger J, 2007. Aqueous Photolysis of 14C-BAS 800 H, BASF Agro Research,
RTP, NC, BASF Reg Doc ID Number 2007/7009413.
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate, §161-2
DOSE LEVELS: The concentration of BAS 800 H in the treated waters was approximately 10 ppm.
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
Photolysis of 14C-BAS 800 H (phenyl and uracil label) was conducted in aqueous buffer (pH 5, 0.01 M) and
natural water (pH 7.1) at 22 1 C. The treated solutions were continuously exposed to artificial sunlight
(filtered Xenon lamp) in an Atlas Suntest CPS Plus apparatus for about 20 days for the photolysis conducted in
aqueous buffer and 21 days for the natural water. The light spectrum and intensity of the Xenon arc lamp was
measured at the beginning and end of the irradiation period. The measured intensity and spectrum were
www.epa.govt.nz
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comparable to natural sunlight at 40º N latitude. During the irradiation, CO2-free sterile air was purged over the
samples and through NaOH traps. The dark control samples consisted of the test buffer (pH 5) and natural water
treated with 14C-phenyl and uracil labelled BAS 800 H and were stored in a dark incubator maintained at 22
1 C.
Treated samples, (irradiated and dark control) were analyzed concurrently by LSC and HPLC after about 0, 2,
7, 10, 15, and 20 days after treatment (DAT) for the photolysis in aqueous buffer and about 0, 1, 2, 4, 7, 10, 15,
and 21 days after treatment (DAT) for the photolysis in natural water.
The material balance of [14C-Phenyl]-BAS 800 H in pH 5 aqueous buffer under dark conditions ranged from
99.89–103.31% Total Applied Radioactivity (TAR) and 96.82–101.72% TAR for [14C-Uracil]-BAS 800 H. The
material balance for the irradiated samples ranged from 89.44–102.76% TAR for the phenyl label and 92.99–
101.72% for the uracil label. Less than 3% TAR was found as cumulative volatile radioactivity by the end of
the photo-period in both labels.
The material balance of [14C-Phenyl]-BAS 800 H in natural water under dark conditions ranged from 96.68–
101.19% TAR and 95.44–101.91% TAR for [14C-Uracil]-BAS 800 H. The material balance for the irradiated
samples ranged from 96.54–102.26% TAR for the phenyl label and 82.13-100.74% for the uracil label. Less
than 3% TAR was found as cumulative volatile radioactivity by the end of the photo-period in both labels.
BAS 800 H degraded rapidly under photolytic conditions with half-lives of 26.8-35.2 and 9.7-9.8 days from
the pH5 buffer and the natural water, respectively. BAS 800 H is fairly stable in both pH5 buffer and the
natural water in the dark.
From the pH5 buffer there are several minor photoproducts formed from both the phenyl and uracil labels,
however, only one of them exceeds 10% TAR. This product was not identified and was <10% TAR in the
natural water. In the natural water, there are two major photoproducts formed from the uracil label and
identified as trifluoroacetic acid and trifluoroacetone and several other minor photoproducts (none of them
exceeds 10% TAR) from both labels.
BAS 800 H degrades somewhat quickly in water under photolytic conditions by the opening of the uracil
ring followed by the cleavage of the uracil ring to form M800H04, M800H15, M800H07, trifluoroacetone,
and trifluoroacetic acid. The hydroxylation of trifluoromethyl and the cleavage of the sulfonylurea side
chain result in other minor degradation products. Ultimately, BAS 800 H could eventually mineralized to
CO2, especially in natural water system.
Half-life/DT50
The Gustafson–Holden non-linear, first-order equation was used to determine DT50 values for all datasets.

Treatment

DT50
(days)

DT75 (days)

R2

light
light
dark
dark

35.2 (est)
26.8 (est)
Stable
Stable

> 35
> 30
Stable
Stable

0.98
0.98
NA
NA

Labe
l
Phenyl
Uracil
Phenyl
Uracil
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p-nitro
light
4.0
9.3
0.99
Phenyl
light
9.8
19.6
0.94
Uracil
light
9.7
19.5
0.94
Phenyl
dark
> 30
> 30
0.97
Uracil
dark
> 30
> 30
0.95
As BAS800H was stable in the dark, the DT50 of the irradiated samples can be taken as the DT50 for
phototransformation.
The quantum yield of BAS 800 H was calculated as 7.38 x 10–4 mol Einstein-1.
The model based on the Frank and Klöpffer central European light intensity data was used to calculate the
expected DT50 for BAS 800 H in the top layer of natural aqueous systems. The theoretical DT50 in the upper
layer of natural waters in central Europe was calculated from January to December, and ranged from 23 days
in June to 445 days in December.
Degradation products
Chemical names and structures for the transformation products of BAS 800 H.
BASF Code BASF
Chemical Name
CAS
Name
Registr
Number
y
Numbe
r
M800H01
411856 N-[2-chloro-4-fluoro-5-(3-methyl-2,6None
1
dioxo-4-(trifluoromethyl)-3,6-dihydro1(2H)-pyrimidinyl)benzoyl]-N'isopropylsulfamide
M800H02
411841
N'-[2-chloro-5-(2,6-dioxo-4None
6
(trifluoromethyl)-3,6dihydropyrimidin-1(2H)-yl)-4fluorobenzoyl]-N-isopropyl-Nmethylsulfamide
M800H07 477545
N-{4-chloro-2-fluoro-5None
3
[({[(isopropyl(methyl)
amino]sulfonyl}
amino)carbonyl]phenyl}-N'methylurea
M800H08
477388 N'-[2-chloro-4-fluoro-5-(3-methyl-2,6None
1
dioxo-4-(trifluoromethyl)tetrahydro1(2H)-pyrimidinyl)benzoyl]-Nisopropyl-N-methylsulfamide
M800H22
521633
None
3-[( 4-chloro-2-fluoro-57
[( [isopropyl(methyl)amino]sulfonyl
amino)carbonyl]anilino carbonyl)(met
hyl)amino]-4,4,4-trifluorobutanoic
acid
M800H15- 526435 N-{4-chloro-2-fluoro-5-[({[( isopropyl
None
ketohydrate
7
(methyl)amino]sulfonyl}amino)carbon

Molecular
Formula

Molecular
Weight

C16H15ClF4N4
O5S

486.83

C16H15ClF4N4
O5S

486.83

C13H18CLFN4
O4S

380.8

C17H19ClF4N4
O5S

502.87

C17H19ClF4N4
O6S

520

C13H18CLFN4
O4S

479.8
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yl]phenyl}-4,4,4-trifluoro-3,3dihydroxybutanamide

Conclusion:
Saflufenacil degrades rapidly by photolysis in water with half-lives of 26.8-35.2 in pH 5 buffer and 9.7-9.8
days in natural water. Saflufenacil is fairly stable in both pH5 buffer and natural water in the dark.

Terrestrial compartment
Aerobic degradation in soil
TEST SUBSTANCE: BAS 800 H - Radiochemical purity: 99.5% (Uracil label) and 99.9% (Phenyl
label)
ENDPOINT: Half-life determination
VALUE:
Half-life (DT50 , days, average of uracil and phenyl labels): 22 (Idaho-sandy loam), 17 (Illinois-silty
clay loam), 4 (New Jersey-silt loam) and 17 (Wisconsin loamy-sand soils)
Major transformation products: M800H01, M800H02, M800H07, M800H08 and M800H22
Minor transformation products: M800H24, M800H25, M800H26, M800H27 and M800H31
REFERENCE: Singh M, 2007. Aerobic Soil Metabolism of 14C-BAS 800 H on US, Soils, Study
No. 132650, BASF Doc ID 2006/7009234
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate, §162-1
DOSE LEVELS: The soils were treated with 14C-BAS 800 H at approximately 0.5 ppm which is
equivalent to 400 g ai/ha.
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
The aerobic degradation of 14C-BAS 800 H (uracil and phenyl-labeled) was studied on soils
obtained from Idaho, Illinois, New Jersey and Wisconsin. According to USDA Textural
Classification, the soils were classified as sandy loam, silty clay loam, silt loam, and loamy sand
soils, respectively. The soils ranged from pH 5.5 to pH 6.8 in pH and from 1.4 to 3.1 % organic
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matter.
The treated soils were incubated in polypropylene centrifuge flasks in darkness in a growth chamber
maintained at 25 1°C. During the incubation of the treated samples, CO2-free air was continuously
purged over the samples and through traps of NaOH to collect volatile radioactive residues.
Samples were taken at 0, 7, 14, 25, 43, 57-62, 91-99, 147-153, 246-251 and 330-334 days after
treatment (DAT) for analysis.
Each time-course soil sample was extracted successively with acetonitrile and a mixture of
acetonitrile (ACN) and water (7:3, v/v). All the extracts were pooled and assayed by LSC prior to
further processing. An aliquot (~100-200 mL) of the pooled extract was concentrated to near
dryness on a rotary evaporator. The concentrated sample was dissolved in a mixture of ACN and
water (3 mL, 1:2), centrifuged and filtered. Aliquots of the filtered sample were assayed by LSC
and analyzed by HPLC. The radioactivity remaining in the soil after extraction was determined by
combustion.
In all of the soils examined metabolism was extensive and several metabolites were isolated,
purified and identified. Several metabolites were found in all soils, though not to the same extent,
and these were formed by several biochemical and/or chemical processes. Demethylation of the
sulfonylurea or the uracil ring formed the desmethyl metabolites, M800H01 and M800H02,
respectively. Hydrolytic opening of the uracil ring produced the substituted urea, M800H07.
Reduction of the uracil ring produced the dihydrouracil, M800H08, which in turn, undergoes a ringopening process to form the urea-acid, M800H22, or the low molecular weight acid, M800H31,
which appeared transient in most soils. These metabolites collectively accounted for most of the
radioactivity in the total extracts, and amounts recovered from the bound residues were minor. The
following summaries from individual soils will include only the metabolites that reached levels
greater than 10% of the applied radioactivity (%TAR).
Degradation in Idaho Soil
BAS 800 H (14C-uracil) degraded with an aerobic DT50 value of approximately 21 days in the sandy
loam soil collected in Idaho. The average material balance was 97.89% TAR. About 6% TAR was
found as 14CO2 (cumulative) at the end of the study. Total extractable radioactive residues (ERR)
decreased with time (zero time: 98.34% TAR; 334 DAT: 78.9% TAR). The amount of BAS 800 H
(parent) decreased with time (0 DAT: 98.34% TAR, 334 DAT: 3.75% TAR). The maximum
amounts of the degradation products M800H02, M800H08, and M800H31 found during the study
period were 29.04%, 18.04%, and 10.85% TAR, respectively, and all except the metabolite
M800H31 declined over time. The other radioactive residues, listed individually or collectively as
"others" in the HPLC quantitation tables, were minor. Non-extractable radioactive residues (RRRI
or bound) increased to about 17% TAR at the end of the study. Approximately 63-67% of the bound
radioactivity was extractable and most of it was associated with the EtOAc soluble fulvic acid
fraction. The metabolites identified in this fraction were M800H02 and M800H22, but were only
approximately 2% and 1% TAR, respectively.
BAS 800 H (14C-phenyl) degraded with an aerobic DT50 value of approximately 22 days in the
Idaho soil. The average material balance was 99.90% TAR. Less than 1% TAR was found as 14CO2
(cumulative) at the end of the study. Total extractable radioactive residues (ERR) decreased with
time (zero time: 98.95% TAR; 330 DAT: 74.20% TAR). The amount of BAS 800 H (parent)
decreased with time (0 DAT: 98.95% TAR, 330 DAT: 3.68% TAR). The maximum amounts of the
degradation products M800H01, M800H02, M800H07, M800H08 and M800H22 found during the
study period were 10.46%, 17.94%, 17.72%, 35.40% and 12.25% TAR, respectively, and all except
www.epa.govt.nz
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the metabolite M800H07 declined over time. The other radioactive residues, listed collectively as
"others" in the HPLC quantitation tables, were minor. Non-extractable radioactive residues (RRRI
or bound) increased to about 23% TAR at the end of the study. Approximately 69-84% of the bound
radioactivity was extractable and most of it was associated with the EtOAc soluble fulvic acid
fraction. The metabolites identified in this fraction were M800H02, M800H07 and M800H22, but
were only approximately 1%, 5% and 2% TAR, respectively.
Degradation in Illinois Soil
BAS 800 H (14C-uracil) degraded with an aerobic DT50 value of approximately 13 days in the silty
clay loam soil collected in Illinois. The average material balance was 99.97% TAR. About 4% TAR
was found as 14CO2 (cumulative) at the end of the study. Total extractable radioactive residues
(ERR) decreased with time (zero time: 99.81% TAR; 334 DAT: 81.59% TAR). The amount of
BAS 800 H (parent) decreased with time (0 DAT: 99.81% TAR, 334 DAT: 4.45% TAR). The
maximum amounts of the degradation products M800H02, M800H08, and M800H22 found during
the study period were 23.18%, 45.33%, and 10.18% TAR, respectively, and all except the
metabolite M800H02 declined over time. The other radioactive residues, listed individually or
collectively as "others" in the HPLC quantitation tables, were minor. Non-extractable radioactive
residues (RRRI or bound) increased to about 20% TAR at the end of the study. Approximately 5051% of the bound radioactivity was extractable and most of it was associated with the EtOAc
soluble fulvic acid fraction. The metabolites identified in this fraction were M800H02 and
M800H22, but were only approximately 1% and 2% TAR, respectively.
BAS 800 H (14C-phenyl) degraded with an aerobic DT50 value of approximately 22 days in the
Illinois soil. The average material balance was 99.90% TAR. Less than 1% TAR was found as
14
CO2 (cumulative) at the end of the study. Total extractable radioactive residues (ERR) decreased
with time (zero time: 99.83% TAR; 330 DAT: 86.09% TAR). The amount of BAS 800 H (parent)
decreased with time (0 DAT: 99.83% TAR, 330 DAT: 2.36% TAR). The maximum amounts of the
degradation products M800H02, M800H07, and M800H08 found during the study period were
29.87%, 17.98%, and 33.83% TAR, respectively, and all except the metabolite M800H08 declined
over time. The other radioactive residues, listed individually or collectively as "others" in the HPLC
quantitation tables, were minor. Non-extractable radioactive residues (RRRI or bound) increased to
about 15% TAR at the end of the study. Approximately 55-70% of the bound radioactivity was
extractable and most of it was associated with the EtOAc soluble fulvic acid fraction. The
metabolites identified in this fraction were M800H02, M800H07 and M800H22, but were only
approximately 1%, 1% and 2% TAR, respectively.
Degradation in New Jersey Soil
BAS 800 H (14C-uracil) degraded with an aerobic DT50 value of approximately 4 days in the silt
loam soil collected in New Jersey. The average material balance was 98.90% TAR. About 15%
TAR was found as volatile (cumulative) at the end of the study. The volatile radioactivity was a
mixture of 14CO2 and metabolites M800H26 and most likely M800H29 (trifluoroacetic acid). Total
extractable radioactive residues (ERR) decreased with time (zero time: 98.92% TAR; 334 DAT:
64.74% TAR). The amount of BAS 800 H (parent) decreased with time (0 DAT: 98.92% TAR, 334
DAT: 4.60% TAR). The maximum amounts of the degradation products M800H08, M800H22,
M800H26 and M800H31 found during the study period were 42.68%, 16.04%, 18.33 and 17.61%
TAR, respectively, and all declined over time. The metabolite M800H26 was not found after 62
DAT in the initial extracts. The other radioactive residues, listed individually or collectively as
"others" in the HPLC quantitation tables, were minor. Non-extractable radioactive residues (RRRI
or bound) increased to about 29% TAR at the end of the study. Approximately 69-75% of the bound
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radioactivity was extractable and most of it was associated with the EtOAc soluble fulvic acid
fraction. The metabolites identified in this fraction were M800H02 and M800H22, but were only
approximately 1% and 9% TAR, respectively.
BAS 800 H (14C-phenyl) degraded with an aerobic DT50 value of approximately 3 days in the New
Jersey soil. The average material balance was 100% TAR. Less than 1% TAR was found as 14CO2
(cumulative) at the end of the study. Total extractable radioactive residues (ERR) decreased with
time (zero time: 99.40% TAR; 330 DAT: 66.37% TAR). The amount of BAS 800 H (parent)
decreased with time (0 DAT: 99.40% TAR, 330 DAT: 3.50% TAR). The maximum amounts of the
degradation products M800H02, M800H07, M800H08 and M800H22 found during the study
period were 13.03%, 51.25%, 65.77% and 16.74% TAR, respectively, and all the metabolites
declined over time. The other radioactive residues, listed individually or collectively as "others" in
the HPLC quantitation tables, were minor. Non-extractable radioactive residues (RRRI or bound)
increased to about 35% TAR at the end of the study. Approximately 75-77% of the bound
radioactivity was extractable and most of it was associated with the EtOAc soluble fulvic acid
fraction. The metabolites identified in this fraction were M800H02, M800H07 and M800H22, but
were only approximately 1%, 7% and 10% TAR, respectively.
Degradation in Wisconsin Soil
BAS 800 H (14C-uracil) degraded with an aerobic DT50 value of approximately 15 days in the
loamy sand soil collected in Wisconsin. The average material balance was 99.10% TAR. About 1%
TAR was found as 14CO2 (cumulative) at the end of the study. Total extractable radioactive residues
(ERR) slowly decreased with time (zero time: 99.04% TAR; 334 DAT: 94.99% TAR). The amount
of BAS 800 H (parent) decreased with time (0 DAT: 99.04% TAR, 334 DAT: 5.23% TAR). The
maximum amounts of the degradation products M800H02 and M800H08 found during the study
period were 13.64% and 63.86%, respectively. Only M800H02 declined over time. The other
radioactive residues listed individually or collectively as "others" in the HPLC quantitation tables
were minor. Non-extractable radioactive residues (RRRI or bound) increased to about 16% TAR at
the end of the study. Approximately 87% of the bound radioactivity was extractable and most of it
was associated with the EtOAc soluble fulvic acid fraction. The metabolites identified in this
fraction were M800H02 and M800H22, but were only approximately 1% and 6% TAR,
respectively.
BAS 800 H (14C-phenyl) degraded with an aerobic DT50 value of approximately 18 days in the
Wisconsin soil. The average material balance was 97.64% TAR. Less than 1% TAR was found as
14
CO2 (cumulative) at the end of the study. Total extractable radioactive residues (ERR) decreased
with time (zero time: 99.47% TAR; 330 DAT: 83.23% TAR). The amount of BAS 800 H (parent)
decreased with time (0 DAT: 99.47% TAR, 330 DAT: 3.48% TAR). The maximum amounts of the
degradation products M800H02 and M800H08 found during the study period were 11.71% and
58.39% TAR, respectively, and both the metabolites declined over time. The other radioactive
residues, listed individually or collectively as "others" in the HPLC quantitation tables, were minor.
Non-extractable radioactive residues (RRRI or bound) increased to about 18% TAR at the end of
the study. Approximately 77-89% of the bound radioactivity was extractable and most of it was
associated with the EtOAc soluble fulvic acid fraction. The metabolites identified in this fraction
were metabolites M800H02, M800H07 and M800H22, but were only approximately 1%, 2% and
7% TAR, respectively.
The metabolic profile of BAS 800 H was similar in all the test systems employed in this study, but the
New Jersey soil was more active in degrading BAS 800 H. This soil also produced higher levels
(>15% TAR) of the polar metabolites, M800H26 and M800H31, but these degraded with time, either
to CO2 or even smaller molecules taken up into the soil matrix. These metabolites were also present in
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the extracts of other test systems, but in low amounts and often below quantifiable levels.
All the major metabolites, and some minor components, found in the extracts of every test system,
were positively identified using HPLC co-chromatography with available reference standards and/or
mass spectrometry. The total identified radioactivity at initial sampling was >98% of the applied
amount for both labels and all soils and by the end of the study declined to 58 to 88% for the uracil
label and from 58 to 80% for the phenyl label.
Conclusion:
The half-life of saflufenacil was less than 30 days in all soil types considered. Therefore it can be
considered that saflufenacil is not persistent in soil under aerobic conditions.
No data is available for characterizing saflufenacil degradation under anaerobic conditions in soil.
Adsorption/desorption on soil particles
TEST SUBSTANCE: BAS 800 H - 99.9% (radioactive purity, location of the label: phenyl ring)
ENDPOINT: Adorption/desorption constants
VALUE:
Koc derived from the Kads values for the soils ranged from 9 to 56 mL/g.
Kdes values for all the soils ranged from 0.0782 to 1.018 mL/g for the first desorpton cycle and
from 0.181 to 1.023 mL/g for the second desorption cycle.
Koc derived from the Kdes values for the soils ranged from 17 to 51 mL/g for the first desorption
cycle and from 25 to 89 mL/g for the second desorption cycle.
REFERENCE: Ta C T and Varner J A, 2007. Adsorption/Desorption of BAS 800 H on Soils, BASF
Doc ID Number 2006/7007148
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate, §163-1
Adsorption/Desorption
OECD 106
DOSE LEVELS: The adsorption/desorption of 14C- BAS 800 H was determined at five concentrations
of approximately 0.05, 0.1, 0.5, 1.0, and 5.0 g ai/mL in 0.01M CaCl2.
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
Soil type: sandy loam (California), sandy loam (Idaho), silty clay loam (Illinois), sandy loam
www.epa.govt.nz
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(Minnesota), silt loam (New Jersey), and loamy sand soils (Wisconsin).
The adsorption/desorption potential of BAS 800 H was determined using radiolabeled BAS 800 H in
six US soils, which included one loamy sand, three sandy loams, one silty clay loam, and one silty
loam. The soils ranged from 5.5 to 8.0 in pH and from 0.46 to 2.0 % in organic carbon. The tests were
conducted in duplicate at a 1:1 ratio (weight of fresh soil in g:volume of test solution in mL). The test
conditions outlined in the study protocol were maintained throughout the study. The mass balance
at the end of the study ranged from 95.97 to 99.06% of the applied. The equilibration time for
adsorption and desorption was determined by kinetic experiments and was 24 hours for all soils except
the adsorption phase for the Illinois soil which was 48 hours. Equilibration was done with shaking at
25 1 C in the dark. The supernatant was recovered by centrifugation and decanting. After two
desorption cycles, the residual soils from all samples were extracted with acetonitrile by shaking,
centrifuging, and decanting. Residual radiocarbon in the soil was determined by combustion. The
concentrations of the test substance in the adsorption solution, desorption solution, and soil extracts
were determined by liquid scintillation counting. The stability of BAS 800 H in the test system was
checked by HPLC analyses of the sample solutions at different phases, which showed that BAS 800 H
is stable during the experimental period.
The mass balance for the test soils ranged from 95.97 to 99.05% of the total applied radioactivity
(TAR). The % TAR of BAS 800 H adsorbed by all the tested soils ranged from 4.48 to 56.29. The
Kads and Kdes values were determined using the Freundlich equation. The Kads values for all the soils
ranged from 0.04 to 1.10 mL/g.
Soil type$:
%TAR adsorbed:
Adsorption Kd:
Adsorption Koc:
Desorption Cycle 1
% desorbed*:
Desorption Kdes1:
Desorption Koc *:
Desorption Cycle 2
% desorbed*:
Desorption Kdes2:
Desorption Koc *:

CA
4.48
0.0424
9

ID
19.21
0.2307
23

IL
34.41
0.4542
25

MN
56.29
1.1028
56

NJ
25.57
0.3028
19

WI
16.54
0.1758
22

44.6
0.0782
17

61.2
0.2439
24

39.7
0.5015
28

35.2
1.0176
51

49.5
0.3380
21

37.1
0.3589
45

30.7
0.1813
39

45.7
0.3610
36

36.5
0.4456
25

30.1
1.0266
51

36.9
0.5061
32

30.3
0.7138
89

* Not calculated in report. Reviewer calculated from data in report.
$
California, Idaho, Illinois, Minnesota, New Jersey, Wisconsin
Conclusion:
The adsorption constants Koc derived from the Kads values for the soils indicate that saflufenacil is
weakly adsorbed to the soils. The desorption data suggest that the adsorption of saflufenacil into the
soils is considered reversible.
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Adsorption/desorption on soil particles
TEST SUBSTANCE: BAS 800 H METABOLITES M800H01, M800H02, M800H07, M800H08,
M800H015, AND M800H022
Common
Name
M800H0
1
Reg. No.
4118561

Chemical Name
N-[2-chloro-4-fluoro-5-(3methyl-2,6-dioxo-4(trifluoromethyl)-3,6-dihydro1(2H)-pyrimidinyl)benzoyl]-N'isopropylsulfamide

M800H0
2
Reg. No.
4118416

N'-[2-chloro-5-(2,6-dioxo-4(trifluoromethyl)-3,6dihydropyrimidin-1(2H)-yl)-4fluorobenzoyl]-N-isopropyl-Nmethylsulfamide

M800H0
7
Reg. No.
4775453

N- 4-chloro-2-fluoro-5[( [isopropyl(methyl)amino]sulf
onyl amino)carbonyl]phenyl N'-methylurea

M800H0
8
Reg. No.
4773881

N'-[2-chloro-4-fluoro-5-(3methyl-2,6-dioxo-4(trifluoromethyl)tetrahydro1(2H)-pyrimidinyl)benzoyl]-Nisopropyl-N-methylsulfamide

Details
Batch No. 8841010
Radiopurity: 98.4
%
S.A. 1.91
MBq/mg
Mol. Wt.: 486.83
Formula:
C16H15ClF4N4O5S
Batch No. 8831102
Radiopurity: 99.5
%
S.A. 2.14
MBq/mg
Mol. Wt.: 486.83
Formula:
C16H15ClF4N4O5S
Batch No.8851005
Radiopurity: 98.8
%
S.A. 1.87
MBq/mg
Mol. Wt.:380.83
Formula:
C13H18ClFN4O4S
Batch No.:8862003
Radiopurity: 99.5
%
S.A. 2.04
MBq/mg
Mol. Wt.: 502.87
Formula:
C17H19ClF4N4O5S

Structure
O

F

Cl
H
N

N
O

N

F3 C

O

O

F

H
N
O

O

N
H

F

H
N
O

O

O

O

N

F

O
S

O

N

N

Cl
H
N

N
F3 C

O
S

Cl

HN
HN

N
H

O

Cl

N
F3 C

O
S

O

O

O

O
S

N

www.epa.govt.nz

Page 44 of 194
Application for approval to import Sharpen for release (ERMA200799)

M800H0
15
Reg. No.
5264357

N- 4-chloro-2-fluoro-5[( [isopropyl(methyl)amino]sulf
onyl amino)carbonyl]phenyl -44-4-trifluoro-3,3dihydroxybutanamide

Batch No.:8872006
Radiopurity: 98.7
%
S.A. 2.49
MBq/mg
Mol. Wt.: 479.84
Formula:
C15H18ClF4N3O66
S

M800H0
22
Reg. No.
5216337

3-[( 4-chloro-2-fluoro-5[( [isopropyl(methyl)amino]sulf
onyl amino)carbonyl]anilino car
bonyl)(methyl)amino]-4,4,4trifluorobutanoic acid

Batch No.:8891103
Radiopurity:
99.2%
S.A. 1.78
MBq/mg
Mol. Wt.: 520.89
Formula:
C17H19ClF4N4O6S

F

HO

Cl
H
N

OH HN

F3 C

O

F
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ENDPOINT: Adorption/desorption constants
VALUE:
Koc values from the adsorption of all the major metabolites (M800H01, M800H02, M800H07, M800H08,
M800H15, and M800H22) of BAS 800 H in soils ranged from 3.2 to 112.7 mL/g in all 6 soils tested.
REFERENCE: Ta C T, 2007. Adsorption/Desorption of the Major Metabolites (M800H01, M800H02,
M800H07, M800H08, M800H015, and M800H022) of BAS 800 H on Soils, BASF Doc No. 2007/7009870
KLIMISCH SCORE: 2b
AMENDMENTS/DEVIATIONS: Yes – No impacts on study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:
Chemistry: Environmental Fate, §163-1
OECD 106

US EPA Guidelines, Subdivision N,

DOSE LEVELS: The adsorption/desorption was determined using the batch equilibrium method at five
concentrations of approximately 0.05, 0.1, 0.5, 1.0, and 5.0 g ai/mL or g ai/g of soil
ANALYTICAL MEASUREMENT: Yes
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STUDY SUMMARY:
The adsorption/desorption potential of the major metabolites of BAS 800 H was determined in six US soils,
which included one loamy sand, three sandy loams, one silty clay loam, and one silty loam. The test substances
labeled with 14C were M800H01, M800H02, M800H07, M800H08, M800H015, and M800H022. The tests
were conducted in duplicate at a 1:1 ratio (weight of soil in g:volume of test solution in mL). The concentrations
of the test substance in the adsorption solution, desorption solution, and soil extracts were determined by liquid
scintillation counting. The stability of the test substances in the test system was checked by HPLC analyses of
the sample solutions at different phases, which showed that they are stable during the experimental period. The
Kads and Kdes values were determined using the Freundlich equation.
For the metabolite M800H01, the average mass balances ranged from 97.3 to 98.8% of the total applied
radioactivity (TAR) in six soils used. The amounts of M800H01 adsorbed by all the tested soils ranged from
3.5 to 36.1% TAR. The Kads values for all the soils ranged from 0.03 to 0.54 mL/g. The adsorption constants
Koc derived from the Kads values for all the soils ranged from 4.8 to 27.5 mL/g, indicating that M800H01 is
weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.06 to 0.61 and from 0.14 to 0.70
mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from the Kdes values for all the
soils ranged from 6.5 to 31.2 and from 12.9 to 56.6 mL/g for the cycle 1 and 2, respectively.
For the metabolite M800H02, the average mass balances ranged from 97.3 to 100.3% of the total applied
radioactivity (TAR) in six soils used. The amounts of M800H02 adsorbed by all the tested soils ranged from
0.1 to 47.3% TAR. Due to the low adsorption of M800H02 into CA soil, the Kads, Kads, and Rdes values could
not be calculated for this soil. The Kads values for the ID, IL, MN, NJ, and WI soils ranged from 0.07 to 0.82
mL/g. The corresponding adsorption constants Koc derived from the Kads values ranged from 6.9 to 41.6 mL/g,
indicating that M800H02 is weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.10 to
0.94 and from 0.25 to 1.07 mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from
the Kdes values for all the soils ranged from 10.4 to 47.7 and from 24.1 to 60.6 mL/g for the cycle 1 and 2,
respectively.
For the metabolite M800H07, the average mass balances ranged from 95.1 to 100.3% of the total applied
radioactivity (TAR) in six soils used. The amounts of M800H07 adsorbed by all the tested soils ranged from
1.9 to 72.2% TAR. The Kads values for all the soils ranged from 0.01 to 2.22 mL/g. The adsorption constants
Koc derived from the Kads values for all the soils ranged from 3.2 to 112.7 mL/g, indicating that M800H07 is
weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.02 to 2.36 and from 0.02 to 2.48
mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from the Kdes values for all the
soils ranged from 4.8 to 151.7 and from 3.9 to 205.6 mL/g for the cycle 1 and 2, respectively.
For the metabolite M800H08, the average mass balances ranged from 97.6 to 99.5% of the total applied
radioactivity (TAR) in six soils used. The amounts of M800H08 adsorbed by all the tested soils ranged from
3.3 to 27.8% TAR. The Kads values for all the soils ranged from 0.03 to 0.37 mL/g. The adsorption constants
Koc derived from the Kads values for all the soils ranged from 6.9 to 18.7 mL/g, indicating that M800H08 is
weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.09 to 0.33 and from 0.09 to 0.44
mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from the Kdes values for all the
soils ranged from 5.2 to 29.2 and from 4.9 to 54.4 mL/g for the cycle 1 and 2, respectively.
For the metabolite M800H015, the average mass balances ranged from 99.0 to 100.2% of the total applied
radioactivity (TAR) in six soils used. The amounts of M800H015 adsorbed by all the tested soils ranged from
4.1 to 55.4% TAR. The Kads values for all the soils ranged from 0.03 to 1.14 mL/g. The adsorption constants
Koc derived from the Kads values for all the soils ranged from7.5 to 57.7 mL/g, indicating that M800H015 is
www.epa.govt.nz
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weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.10 to 1.44 and from 0.21 to 2.50
mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from the Kdes values for all the
soils ranged from 20.8 to 73.3 and from 46.4 to 160.4 mL/g for the cycle 1 and 2, respectively.
For the metabolite M800H022, the average mass balances ranged from 97.7 to 100.8% of the total applied
radioactivity (TAR) in six soils used. In the CA soil, there was essentially no adsorption of M800H022 into the
soil. The amounts of M800H022 adsorbed by the ID, IL, MN, NJ, and WI soils ranged from 6.3 to 30.5%
TAR. Due to the low adsorption of M800H022 into CA soil, the Kads, Kads, and Rdes values could not be
calculated. The Kads values for the ID, IL, MN, NJ, and WI soils ranged from 0.05 to 0.42 mL/g. The
corresponding adsorption constants Koc derived from the Kads values ranged from 5.4 to 24.7 mL/g, indicating
that M800H022 is weakly adsorbed to the soils. The Kdes values for all the soils ranged from 0.08 to 0.49 and
from 0.21 to 0.73 mL/g for the cycle 1 and 2, respectively. The adsorption constants Koc derived from the Kdes
values for all the soils ranged from 7.6 to 45.5 and from 21.3 to 90.3 mL/g for the cycle 1 and 2, respectively.
Conclusion:
The Koc values from the adsorption of all the major metabolites (M800H01, M800H02, M800H07,
M800H08, M800H15, and M800H22) of BAS 800 H in soils ranged from 3.2 to 112.7 mL/g in all 6
soils tested, suggesting that the major metabolites of saflufenacil are weakly adsorbed to all the
soil types tested in this study.

Soil dissipation testing on a range of representative soils
TEST SUBSTANCE: BAS 800 UC H – Emulsifiable Concentrate - 118 g suflenacyl/L (11.8%)
ENDPOINT: Half-life determination
VALUE:
First-order DT50: 10.7 days
First-order DT75: 21.4 days
First-order DT90: 35.5 days
Transformation products detected: M800H08, M800H01, M800H02
Dissipation routes: Aerobic soil metabolism
REFERENCE: Jordan J, Saha M and Warren R, 2007. Terrestrial Field Dissipation of BAS 800 H in
Pine/Vegetation Management Use Patterns, BASF Study No. 132665, BASF Doc. No. 2007/7009866
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impacts on study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:
§164-1

US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate,
OPPTS 835.6100
www.epa.govt.nz
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DOSE LEVELS: BAS 800 H was applied once at a target application rate of 0.4 kg a.i./ha.
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
This field study was designed to evaluate the behaviour of BAS 800 H applied at rates and in an area
representative of the pine plantation or general vegetation management use pattern. The test site was
located in Macon County, Georgia which is in North America Level III Ecoregion 8.3.5. The site soil
was a Fuquay loamy sand with <1% slope. The application was broadcast sprayed directly onto the bare
soil surface using a tractor mounted ground sprayer. The test plot was divided into three replicate
sampling subplots, which were maintained in a bare soil condition throughout the study. Rainfall was
supplemented with irrigation and the total water input was >122% of the historical average rainfall
during the study period at the test site.
The application rate was verified by placing 10 Speedisks™ in each of the three replicate subplots just
prior to application. Mean recoveries of BAS 800 H from the Speedisks™ ranged from 80-98% of the
target rate for the application. Shipping stability was verified eight different times during the study
period by fortifying untreated soil with BAS 800 H at a concentration of 2.5 mg/kg. The shipping
verification samples were analyzed only for the parent herbicide, BAS 800 H. The recovery from the
shipping verification samples ranged from 97 to 159 % with an average of 120 %.
Soil samples were taken one day prior to the application and 0, 1, 2, 4, 6 ,8, 10, 15, 20, 32, 46, 59, 75,
90, 121, 150, 182, 271, 360, and 451 days following the application to a depth of 48 in (122 cm). The
soil cores were divided into segments prior to freezing and shipment. Soil samples were extracted by
shaking twice with acetonitrile and once with acetonitrile:water (70:30, v/v). Extracts were analyzed for
BAS 800 H and the transformation products M800H01, M800H02, M800H07, M800H08, M800H15
and M800H22 by LC/MS/MS. The LOQ was 0.01 mg/kg for each analyte. The soils were stored up to
19 months before analysis.
The measured concentration of BAS 800 H following application (Day 0) averaged 0.19 mg/kg in the
upper 3 in (8 cm) soil segment, which is equivalent to 233 g/ha on a mass basis. Including Day 0
metabolite residues resulting from rapid conversion of BAS 800 H in contact with soil, the total
BAS 800 H equivalent mass on Day 0 was 305 g/ha or 76% of target. The concentration of BAS 800 H
in the upper soil segment declined to <LOQ (0.01 mg/kg) by Day 32 in all replicates. In the 3-6 in (8-15
cm) segment BAS 800 H was observed at a mean concentration of 0.06 mg/kg on Day 6 then declined to
<0.01 mg/kg by Day 20. BAS 800 H was not detected at a mean concentration above the LOQ below
the six-inch soil depth except at Day 10 when 0.02 mg/kg was measured in the 6-12 in (15-30 cm)
segment. Detections at the LOQ (0.01 mg/kg) were observed on Days 20 and 32 in the 12-18 in (30-46
cm) segment and in the 18-24 in (46-61 cm) segment on Day 32, but not in all replicate plots.
BAS 800 H was not observed >LOQ at any time in any replicate below 24 in (61 cm).
A first-order kinetic model was used to describe the decline of the total mass of BAS 800 H in the soil
profile (0-48 in) over time. Using total mass in the entire 48 inch soil profile allows the kinetic
endpoints to more truly reflect degradation, not dissipation. First-order DT50, DT75, and DT90 values
were 10.7 days, 21.4 days, and 35.5 days, respectively. There was no carry over of BAS 800 H or
metabolites. All measured residue values were <LOQ (0.01 mg/kg) at the end of the 360 day study
period. The decline of BAS 800 H coincided with appearance of metabolites M800H01, M800H02, and
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M800H08. The ready degradation of BAS 800 H and appearance of these specific metabolites is
consistent with the laboratory aerobic soil metabolism study.
The maximum mean concentration of M800H01 in the 0-3 in (0-8 cm) soil depth was 0.02 mg/kg from
Day 0 through Day 4 and declined to <LOQ (0.01 mg/kg) by Day 10. No residues of M800H01 were
detected at a concentration above the LOQ below the 3 in (8 cm) soil depth except on Day 6 when 0.02
mg/kg was measured in one of three replicates in the 3-6 in (8-15 cm) segment and on Day 10 when
residues of 0.01 mg/kg were detected in two of three replicates in the 3-6 in (8-15 cm) segment. The
maximum total mass of M800H01 in the soil profile, expressed as BAS 800 H equivalents (average of
28 g/ha on Day 6), represented 9% of the Day 0 total mass of BAS 800 H (305 g/ha). Due to the low
and variable residue levels of M800H01, robust kinetic endpoints (e.g. DT50) could not be obtained.
However, the quick appearance and rapid decline of M800H01 support that it was not persistent.
The maximum measured concentration of M800H02 in the 0-3 in (0-8 cm) soil segment was 0.01 mg/kg
through Day 6 and declined to <LOQ (0.01 mg/kg) by Day 8. No residues of M800H02 were observed
at a concentration >LOQ below the 3 in (8 cm) soil depth. The maximum total mass of M800H02 in the
soil profile, expressed as BAS 800 H equivalents (average of 9.5 g/ha on Day 1), represented 3% of the
Day 0 total mass of BAS 800 H (305 g/ha). Due to the low and variable residue levels of M800H02,
robust kinetic endpoints (e.g. DT50) could not be obtained. However, the quick appearance and rapid
decline of M800H02 support that it was not persistent.
The maximum measured concentration of M800H08 in the 0-3 in (0-8 cm) soil depth was 0.04 mg/kg on
the day of the application and declined to <LOQ (0.01 mg/kg) by Day 20. Residues of M800H08 were
detected at a mean concentration of 0.02 mg/kg in the 3-6 in (8-15 cm) depth on Day 15. On Day 32,
residues of 0.01 mg/kg were detected in one of three replicates at both the 12-18 in (30-46 cm) and 1824 in (46-61 cm) depths. Residues ranging from 0.01-0.02 mg/kg were measured in the 18-24 in (46-61
cm) depth between Day 32 and Day 121 and in the 24-30 in (61-76 cm) depth between Day 45 and Day
121. Residues in the 0.01-0.02 mg/kg range were also observed in some replicates of the 30-36 in (7691 cm) and 36-42 in (91-107 cm) depths between Day 45 and Day 120. No residues of M800H08
>LOQ were observed in any replicate below the 42 in (107 cm) soil depth, or after Day 120 at any depth.
The maximum total mass of M800H08 in the soil profile, expressed as BAS 800 H equivalents (average
of 90 g/ha on Day 90), represented 29% of the Day 0 total mass of BAS 800 H (305 g/ha). Total mass
of M800H08 in the soil profile appeared to plateau between Day 46 (86 g/ha) and Day 121 (80 g/ha),
before dropping to zero by Day 150.
Moisture in the soil profile was monitored using water content reflectometer (WCR) probes installed at
0-12, 12-24, 24-36, and 36-48 in depths. Based on the WCR output and in situ field capacity estimates,
the daily flux of excess water available for drainage was calculated on a daily basis. There was a clear
connection between water inputs at the soil surface (precipitation and irrigation) and excess water flux
through the soil profile. In total, 4.86 in of excess water were available for drainage from the 36-48 in
zone during the study period. Most of the excess water flux occurred early in the study during the cooler
months. In the 128-day period following BAS 800 H application (25-Oct-2005 through 28-Feb-2006)
approximately 80% of the total excess water flux occurred. The accumulative net water balance
(precipitation + irrigation - evapotranspiration) pattern was similar to the accumulative excess water flux
pattern, supporting that conditions were favorable for leaching, especially early in the study.
Despite favorable leaching conditions, BAS 800 H was not observed below 24 in (61 cm), indicating
that mobility in the loamy sand soil was limited by the rapid degradation (DT50 = 10.7 days).
www.epa.govt.nz
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M800H001 and M800H002 were not observed below 6 in (15 cm) and declined below LOQ (0.01
mg/kg) by Day 10, also indicating little potential for mobility. Detections of M800H08 in successive
depth segments over time coincided with the accumulative excess water flux. M800H08 appears to be
more persistent that BAS 800 H under field conditions resulting in greater mobility, which is consistent
with laboratory studies.
The major route of dissipation of BAS 800 H in this bare soil field trial was degradation by aerobic
processes. Appearance of metabolite products, ranging from a maximum of 3% for M800H02 to 29%
for M800H08, coincided with decline of BAS 800 H. Volatilization was not measured since BAS 800 H
is a non-volatile compound (vapor pressure 2.0 10-14 Pa at 25 C, Henry‟s Law constant 4.01 10-20 atm
m3/mol at 25 C) and would not have been an important dissipation route. Runoff was not measured
since the site had <1% slope and a high sand content (loamy sand texture), meaning that runoff would
not be an important dissipation route. Since the total mass of BAS 800 H in the entire sampled profile
(0-48 in) was used as the basis for the kinetic calculations, and since BAS 800 H did not move below the
sampling zone, the resulting first-order DT50 value of 10.7 days is representative of degradation, not
simply dissipation. The DT50 value observed at this field site in consistent with the degradation values
from the aerobic soil metabolism study in four soils, where the BAS 800 H DT50 ranged from 3.80 to
21.4 days, with an average of 14.8 days.
Conclusion:
The DT50, DT75, and DT90 values were 10.7 days, 21.4 days, and 35.5 days, respectively. Saflufenacil
decline coincided with formation of M800H01, M800H02, and M800H08 at maximum levels of 9%,
3%, and 29% of the Day 0 saflufenacil total mass. M800H07, M800H15, and M800H22, also included
in the analytical method, were not observed. While robust kinetic endpoints were not generated for the
metabolites, it is clear that M800H01 and M800H02 were not persistent or mobile. M800H08 appears to
be more persistent, and hence more mobile, given its similar soil sorption coefficient, compared to BAS
800 H. BAS 800 H was not observed (LOQ 0.01 mg/kg) in any replicate at any time below 24 inches.
M800H01 and M800H02 were not observed (LOQ 0.01 mg/kg) below six inches at any time. M800H08
was not observed (LOQ 0.01 mg/kg) below 42 inches. The behaviour of BAS 800 H at this site is
consistent with the conceptual model developed from the guideline laboratory studies. saflufenacil
degrades quickly by aerobic soil processes and shows limited mobility due to ready degradation. Several
metabolite products were formed as saflufenacil degraded, with the subsequent mobility of the
metabolites governed by their shorter (M800H01 and M800H02) or longer (M800H08) persistence.

Soil dissipation testing on a range of representative soils
TEST SUBSTANCE: BAS 800 UC H – Emulsifiable Concentrate - 118 g saflufenacyl/L (11.8%)
ENDPOINT: Half-life determination
VALUE:
Trial R06140, Arkansas Cotton or Soybean Use Pattern:
Location: Proctor, Crittenden County, Arkansas
Soil Type: Commerce Silt Loam (Fine-silty, mixed, superactive, nonacid, thermic Fluvaquentic
Endoaquepts)
DT50: 6.25 days
DT75: 24.4 days
www.epa.govt.nz
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DT90: 50.4 days
Transformation products detected: M800H08
Dissipation routes: Aerobic soil metabolism
Trial R06141, Illinois Corn or Soybean Use Pattern:
Location: Carlyle, Clinton County, Illinois
Soil Type: Cisne-Huey Complex Silt Loam
Cisne (Fine, smectitic, mesic Molloic Albaqualfs)
Huey (Fine-silty, mixed, superactive, mesic Typic Natraqualfs)
DT50: 11.1 days
DT75: 22.1 days
DT90: 36.7 days
Transformation products detected: M800H08
Dissipation routes: Aerobic soil metabolism
Trial R06142, Manitoba Cereal Use Pattern:
Location: Portage la Prairie, Rural Municipality of Portage la Prairie, Manitoba
Soil Type: Neuhorst Loam (Gleyed Carbonated Rego Black)
DT50: 35.5 days
DT75: 71.1 days
DT90: 118 days
Transformation products detected: M800H07, M800H08
Dissipation routes: Aerobic soil metabolism
REFERENCE: Jordan J, Saha M. and Warren R, 2008. “Terrestrial Field Dissipation of BAS 800 H
in Row Crop Use Patterns”, BASF Study No. 132668, BASF. Doc. No. 2007/7009867
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:
§164-1

US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate,
OPPTS 835.6100

DOSE LEVELS: BAS 800 UC H was applied at a target rate of 0.15 kg a.i./ha.
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
This study was designed to evaluate the field behaviour of BAS 800 H applied at rates and in areas
representative of the field and row crop use pattern.
Soil dissipation field trials were conducted on a Commerce silt loam in Arkansas (eco-region 8.5.2),
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a Cisne-Huey silt loam in Illinois (eco-region 8.3.2) and Neuhorst clay loam in Manitoba (ecoregion 9.2.2). Applications were made according to the proposed end-use product label for field
and row crops. The test plots were divided into three replicate sampling subplots, which were
maintained in a bare soil condition throughout the study. Rainfall was supplemented with irrigation
and the total water input ranged from 97 to 108% of the historical average rainfall during the study
period at the test sites.
The application rate was verified at each site by placing 10 Speedisks™ in each of the three
replicate subplots just prior to application. Recoveries of BAS 800 H from the Speedisks™ ranged
from 83 – 108 % with an average (N=9) of 91% of the target rate for the application. Shipping
stability was verified eight different times during the study period by fortifying untreated soil with
BAS 800 H at a concentration of 2.5 mg/kg. The recovery of BAS 800 H from the shipping
verification samples ranged from 67 to 106% with an average (N=59) of 86%.
The planned soil sampling schedule for each site was as follows: prior to application, immediately
after application and 1, 2, 4, 6, 8, 10, 15, 20, 30, 45, 60, 75, 90, 120, 150, 180, 270, 360, 450, 540,
and 720 days following the application. Soil cores were taken to a depth of 4 ft (122 cm). The soil
cores were divided into segments prior to freezing and shipment. Soil samples were extracted by
shaking twice with acetonitrile and once with acetonitrile:water (70:30, v/v). Extracts were
analyzed for BAS 800 H and the transformation products M800H01, M800H02, M800H07,
M800H08, M800H15 and M800H22 by LC/MS/MS. The LOQ was 0.01 mg/kg for each analyte.
The soils were stored up to 18 months before analysis.
Trial R06140, Arkansas site:
At the Arkansas site the average concentration of BAS 800 H in the 0-3 inch soil segment was 0.16
mg/kg the day of application, which declined to <0.01 mg/kg by 75 days after the application. In
the 3-6 inch soil segment the average BAS 800 H concentration was 0.02 mg/kg at Day 3 and 0.01
mg/kg at Day 15. BAS 800 H was not detected (LOQ = 0.01 mg/kg) at depths below six inches at
any time. The average total mass of BAS 800 H in the soil profile was equivalent to 151.38 g/ha on
the day of application, which is 101% of the target application rate of 150 g/ha.
The metabolite M800H08 was observed in the 0-3 inch soil segment at an average concentration of
0.01 mg/kg at Day 15. The average concentration rose to a maximum of 0.02 mg/kg by Day 30,
then declined to <0.01 mg/kg by Day 180. M800H08 was not observed below the 0-3 inch soil
segment except in one replicate in the 3-6 inch segment at Day 181. M800H08 was not observed
below six inches at any time. The maximum average mass of M800H08 in the soil profile,
expressed as BAS 800 H equivalents (21.10 g/ha at Day 90), was 14% of the maximum average
BAS 800 H soil profile mass (151.38 g/ha at Day 0). No other metabolites were observed (LOQ =
0.01 mg/kg).
Compared to single first-order and first-order multi compartment models, the biphasic double firstorder in parallel kinetic model provided the best description of the decline of the total mass of BAS
800 H over time. The BAS 800 H DT50, DT75, and DT90 values were 6.25, 24.4, and 50.4 days,
respectively. A single first-order model linked to the decline of BAS 800 H was used to estimate
kinetic endpoints for M800H08. The M800H08 DT50, DT75, and DT90 values were 149, 298, and
494 days, respectively.
Trial R06141, Illinois site:
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At the Illinois site, the average BAS 800 H concentration in the 0-3 inch soil segment was 0.14
mg/kg the day of application, which declined to <0.01 mg/kg by Day 45. BAS 800 H not detected
below three inches at any time. The average total mass of BAS 800 H in the soil profile was
equivalent to 168.53 g/ha on the day of application, which is 112% of the target application rate of
150 g/ha.
The metabolite M800H08 was observed in the 0-3 inch soil segment at a mean concentration of
0.01 mg/kg at Day 4, rose to a maximum average of 0.03 mg/kg on Day 30, and declined to <0.01
mg/kg by Day 73. M800H08 was detected at the LOQ (0.01 mg/kg) in one replicate on Day 45 and
two replicates on Day 58 in the 3-6 inch segment. BAS 800 H was not observed below six inches at
any time. The maximum average mass of M800H08 in the soil profile, expressed as BAS 800 H
equivalents (29.29 g/ha at Day 30), was 17% of the maximum average BAS 800 H soil profile mass
(168.53 g/ha at Day 0). No other metabolites were observed (LOQ = 0.01 mg/kg).
A single first-order kinetic model was selected to describe the decline of the total mass of BAS 800
H over time. The BAS 800 H DT50, DT75, and DT90 values were 11.1, 22.1, and 36.7 days,
respectively. A single first-order model linked to the decline of BAS 800 H was used to estimate
kinetic endpoints for M800H08. The M800H08 DT50, DT75, and DT90 values were 33.6, 67.3, and
112 days, respectively.
Trial R06142, Manitoba site:
At the Manitoba site, the average BAS 800 H concentration in the 0-3 inch soil segment was 0.09
mg/kg the day of application and 0.14 mg/kg one day after application. By Day 120 the average
concentration declined to <0.01 mg/kg. In the 3-6 inch soil segment the highest average BAS 800
H concentration of 0.03 mg/kg was observed on Day 4, which declined to <0.01 mg/kg by Day 20.
With the exception of one replicate sample at 0.02 mg/kg in the 6-12 inch soil segment on Day 6,
BAS 800 H was not observed below six inches at any time. The average total mass of BAS 800 H
in the soil profile was equivalent to 123.15 g/ha one day following the application, which is 82% of
the target application rate of 150 g/ha.
Metabolite M800H07 was observed at 0.01 mg/kg in two of three replicates at Day 45 in the 0-3
inch soil segment. It was not observed in any other samples. The maximum average mass of
M800H07 in the soil profile, expressed as BAS 800 H equivalents (8.41 g/ha at Day 45), was 7% of
the maximum average BAS 800 H soil profile mass (123.15 g/ha at Day 1). The metabolite
M800H08, was observed in the 0-3 inch soil segment at an average concentration that varied
between <0.01 to 0.03 mg/kg from the day of application to Day 45, then declined to <0.01 mg/kg
by Day 60. M800H08 was not observed (LOQ = 0.01 mg/kg) at any time below three inches. The
maximum average mass of M800H08 in the soil profile, expressed as BAS 800 H equivalents
(13.48 g/ha at Day 45), was 11% of the maximum average BAS 800 H soil profile mass (123.15
g/ha at Day 1). Not other metabolites were observed (LOQ = 0.01 mg/kg).
A single first-order kinetic model was selected to describe the decline of the total mass of BAS 800
H over time. The BAS 800 H DT50, DT75, and DT90 values were 35.5, 71.1, and 118 days,
respectively. Due to the low level and/or variable nature of the M800H07 and M800H08 data, it
was not possible to estimate kinetic endpoints for these metabolites at this site.

Overview:
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The BAS 800 H DT50 values for these three sites ranged from 6.25 to 35.5 days with an average of
17.6 days. The field DT50 values were similar to the aerobic soil laboratory DT50 values which
ranged from 3.80 to 21.4 days with an average (N=4) of 14.8 days.
Volatilization was not measured since BAS 800 H is a non-volatile compound (vapor pressure
2.0 10-14 Pa, Henry‟s Law constant 4.01 10-20 atm m3/mol at 25 C) and would not have been an
important dissipation route. Runoff was not measured, but not considered an important dissipation
route since level sites (slope 1%) were selected to minimize runoff potential. Leaching was
assessed through analysis of multiple soil core segments throughout a 48-inch depth. Since residues
remained primarily in the 0-3 inch soil segment and were not observed (LOQ = 0.01 mg/kg) below
12 inches at any site in any replicate, leaching was not considered an important dissipation route.
The major documented route of dissipation of BAS 800 H in the bare soil field trials was
degradation by aerobic soil metabolism processes, consistent with the conceptual model based on
laboratory environmental fate studies. Metabolite M800H08 was observed at all three sites and
M800H07 was observed at the MB site. The maximum average metabolite mass in the soil profile,
corrected to BAS 800 H equivalents, ranged from 11 to 17% for M800H08 and was 7% for
M800H07 as a percentage of the maximum average BAS 800 H soil profile mass. Appearance of
these metabolites is consistent with results of the aerobic soil laboratory study where these
metabolites were observed in all soils, M800H08 the most prevalent.
Conclusion:
The decline of the total mass of saflufenacil in the sampled soil profile (0-48 inches) was well
described by a biphasic model at the Arkansas site and first-order model at the Illinois and
Manitoba sites. The DT50 values ranged from 6.25 to 35.5 days with an average (N=3) of 17.6
days. The field DT50 values were similar to the aerobic soil laboratory DT50 values which ranged
from 3.80 to 21.4 days with an average (N=4) of 14.8 days.
Volatilization was not measured since saflufenacil is a non-volatile compound (vapor pressure
2.0×10-14 Pa, Henry‟s Law constant 4.01×10-20 atm m3 mol-1 at 25oC) and would not have been an
important dissipation route. Runoff was not measured, but was not considered an important
dissipation route since level sites (slope ≤1%) were selected and irrigation intensity controlled to
minimize runoff potential. Leaching was assessed through analysis of multiple soil core segments
throughout a 48 inch depth. Since residues were not observed (LOQ = 0.01 mg/kg) below 12 inches
at any site, leaching was not considered an important dissipation route. The lack of residue mobility
is consistent with site hydrologic conditions, which generally did not appear to favour leaching.
The major documented route of dissipation of saflufenacil in the bare soil field trials was
degradation by aerobic soil metabolism processes. Metabolite M800H08 was observed at all three
sites and 800H07 was observed at the Manitoba site. The maximum average amount in the soil
profile, corrected to BAS 800 H equivalents, ranged from 11-17% for M800H08, and was 7% for
M800H07 as a percentage of the maximum average BAS 800 H soil profile mass. The DT50 value
for M800H08 was estimated to be 149 days at the Arkansas site and 33.6 days at the Illinois site.
The field behaviour of saflufenacil was consistent with the conceptual model developed from the
guideline laboratory studies. BAS 800 H degraded quickly by aerobic soil processes and primarily
formed the expected metabolite, M800H08. M800H08 appeared to be more persistent that BAS
800 H at the Arkansas site.

Soil dissipation testing on a range of representative soils
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TEST SUBSTANCE: BAS 800 UC H – Emulsifiable Concentrate - 118 g saflufenacil/L (11.8%)
ENDPOINT: Half-life determination
VALUE:
Washington (R05227)
Location: Ephrata, Grant County, Washington
Soil Type: Quincy Loamy Sand (Mixed, mesic Xeric Torripsamments)
DT50: 1.36 days
DT75: 2.72 days
DT90: 4.52 days
Transformation products detected: M800H08
Dissipation routes: Aerobic soil metabolism
Ontario Bare Soil (R05228)
Location: Branchton, Brant County, Ontario
Soil Type: Brant Loam (Brunsolic Gray Brown Luvisol)
DT50: 23.6 days
DT75: 47.3 days
DT90: 78.6 days
Transformation products detected: M800H01, M800H08
Dissipation routes: Aerobic soil metabolism
California Bare Soil (R05229)
Location: Porterville, Tulare County, California
Soil Type: San Joaquin Loam (Fine, mixed, active, thermic Abruptic Durixeralfs)
DT50: 32.2 days
DT75: 64.5 days
DT90: 107 days
Transformation products detected: M800H01, M800H07, M800H08
Dissipation routes: Aerobic soil metabolism
REFERENCE: Jordan J, Saha M. and Warren R, 2007. Terrestrial Field Dissipation of BAS 800 H
in Orchard and Vineyard Use Patterns”, BASF Study No. 134549, BASF Doc. No. 2007/7009868
KLIMISCH SCORE:1a
AMENDMENTS/DEVIATIONS: Yes – No impacts on test results
Analytical Phase
The analytical phase was added to the protocol by amendment.
Change 1. The analytical method D0503 was added.
Change 2. Additional details required for the analysis of shipping verification samples was added.
Change 3. A modification of the method was required for the analysis of the metabolite, M800H08.
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
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TEST GUIDELINES:
§164-1

US EPA Guidelines, Subdivision N, Chemistry: Environmental Fate,
OPPTS 835.6100

DOSE LEVELS: 50 g ai/ha × 3 applications, 21-day interval
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
This field study was designed to evaluate the behaviour of BAS 800 H applied at rates and in areas
representative of the orchard and vineyard use pattern. Soil dissipation field trials were conducted
on a loamy sand soil in Grant County, Washington (eco-region 10.1.2), on a loam soil in Tulare
County, California (eco-region 11.1.2) and on a loam soil in Brant County, Ontario (eco-region
8.1.2). Applications were made according to the proposed label. BAS 800 H was applied as three
broadcast spray treatments spaced 21 days apart at a target application rate of 0.05 kg
a.i./ha/application (0.045 lb a.i./A/application). The applications were broadcast directly onto bare
soil using tractor mounted ground sprayers. Each test plot was divided into three replicate sampling
subplots, which were maintained in a bare soil condition throughout the study. Rainfall was
supplemented with irrigation and the total water input was at least 131% of the historical average
rainfall during the study period at each test site.
The application rate was verified for each of the three treatments at each test site by placing 10
Speedisks® in each of the three replicate subplots just prior to application. Recoveries of BAS 800
H from the Speedisks ranged from 79 to 106% of the target rate for all applications and subplots
with an average (N=27) of 95%. Shipping verification field spikes were prepared periodically at
each test location during the study by fortifying untreated soil with BAS 800 H at a concentration of
2.5 ppm. The shipping verification samples were analyzed only for the parent herbicide, BAS 800
H. The recovery from the shipping verification samples ranged from 77-148% with an average
(N=51) of 97%.
The planned soil sampling schedule at each site was as follows: just prior to each of the three
applications (-T1, -T2, -T3); immediately after each application (T1, T2, T3); at 3, 5, 10 and 15
days after the first application; and at 2, 4, 6, 10, 15, 20, 30, 45, 60, 75, 90, 121, 150, 180, 270 and
360 days following the last application. Soil cores were taken to a depth of 4 ft (122 cm). The soil
cores were divided into 0-1, 1-2, 2-6, 6-12, 12-18, 18-24, 24-30, 30-36, 36-42, and 42-48 inch
segments prior to freezing and shipment. Soil samples were extracted by shaking twice with
acetonitrile and once with acetonitrile:water (70:30, v/v). Extracts were analyzed for BAS 800 H
and the transformation products M800H01, M800H02, M800H07, M800H08, M800H15 and
M800H22 by LC/MS/MS. The LOQ was 0.01 mg/kg for each analyte. The soils were stored up to
15 months before analysis.

R05227, Washington bare ground test plot:
The mean measured concentration of BAS 800 H in the 0-1 inch (0-2.5 cm) segment was 0.09
mg/kg following the first application (T1), 0.12 mg/kg following the second application (T2), and
0.11 mg/kg following the third application (T3). Levels in the 1-2 inch (2.5-5 cm) segment reached
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0.05 mg/kg one day following T3. BAS 800 H was not observed below six inches at any time and
only observed in one replicate in the 2-6 inch (5-15 cm) segment 10 days following the first
application. BAS 800 H residue declined to <LOQ (0.01 mg/kg) in all segments by four days after
the third application. The total mass of BAS 800 H in the soil profile was equivalent to 32.85 g/ha
at T1, 42.86 g/ha at T2, and 40.58 g/ha at T3. No BAS 800 H residue was observed in the samples
collected just prior to each application. The total mass values represent 66%, 86%, and 81% of the
target application rate, 50 g/ha, at each application, respectively.
The only transformation product observed, M800H08, reached a mean maximum concentration of
0.02 mg/kg at T2 in the 0-1 inch (0-2.5 cm) segment. M800H08 was also observed at 0.01 mg/kg
in the 1-2 inch (2.5-5 cm) segment one to two days following the third application, but no deeper.
M800H08 levels declined to <LOQ (0.01 mg/kg) in all segments between each application and
within four days following the last application. The maximum average total mass of M800H08
observed in the soil profile (5.85 g/ha as BAS 800 H equivalents) represents 14% of the maximum
average BAS 800 H soil profile mass (42.86 g/ha).
A first-order kinetic model was used to describe the decline of the total mass of BAS 800 H in the
sampled soil profile over time. Following the third application (maximum possible soil loading),
the first-order DT50, DT75, and DT90 values were 1.36 days, 2.72 days, and 4.52 days, respectively.
Due to the low levels and variable nature of M800H08, it was not possible to estimate robust kinetic
endpoints for this metabolite at this site.
R05228, Ontario bare ground test plot:
The mean measured concentration of BAS 800 H in the 0-1 inch (0-2.5 cm) segment was 0.10
mg/kg following the first application (T1), 0.12 mg/kg following the second application (T2), and
0.16 mg/kg following the third application (T3). Levels in the 1-2 inch (2.5-5 cm) segment reached
a mean maximum value of 0.05 mg/kg four days following T3. A maximum mean level of 0.02
mg/kg was observed in the 2-6 inch (5-15 cm) segment 20 days after T3. BAS 800 H was not
observed below six inches at any time and declined to <LOQ (0.01 mg/kg) in all segments by 75
days after the third application. The total mass of BAS 800 H in the soil profile was equivalent to
40.34 g/ha at T1, 46.33 g/ha at T2, and 66.93 g/ha at T3. After subtracting the total mass of BAS
800 H present in the soil just prior to each application the remaining total mass was equivalent to
81%, 63%, and 51% of the target application rate, 50 g/ha, at each application, respectively.
The transformation products M800H01 and M800H08 were both observed at this site. M800H01
reached a mean maximum concentration of 0.01 mg/kg 10 days following T3 in the 0-1 inch (0-2.5
cm) segment. It was not observed in any deeper segments or in any segment or replicate by 20 days
after T3. The maximum average total mass of M800H01 in the soil profile (5.25 g/ha as BAS 800
H equivalents) represents 7% of the maximum average BAS 800 H soil profile mass (77.77 g/ha).
M800H08 reached a mean maximum concentration of 0.04 mg/kg in the 0-1 inch (0-2.5 cm)
segment one to 10 days following the third application. Maximum mean levels of M800H08 were
0.02 mg/kg in the 1-2 inch segment and 0.01 mg/kg in the 2-6 inch segment between four and 60
days after T3. M800H08 declined to <LOQ (0.01 mg/kg) in all segments by 75 days after T3. The
maximum average total mass of M800H08 observed in the soil profile (25.18 g/ha as BAS 800 H
equivalents) represents 32% of the maximum average BAS 800 H total mass.
A first-order kinetic model was used to describe the decline of the total mass of BAS 800 H in the
sampled soil profile over time. Following the third application (maximum possible soil loading),
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the first-order DT50, DT75, and DT90 values were 23.6 days, 47.3 days, and 78.6 days, respectively.
Due to the low levels and/or variable nature of M800H01 and M800H08, it was not possible to
estimate robust kinetic endpoints for these metabolites at this site. However, the total mass of
M800H08 in the soil profile appeared to plateau over a 61 day period following the third
application, indicating that it was more persistent than BAS 800 H or M800H01.
R05229, California bare ground test plot:
The mean measured concentration of BAS 800 H in the 0-1 inch (0-2.5 cm) segment was 0.08
mg/kg following the first application (T1), 0.14 mg/kg following the second application (T2), and
0.11 mg/kg following the third application (T3). Levels in the 1-2 inch (2.5-5 cm) segment reached
a mean maximum value of 0.03 mg/kg 10 days following T3. BAS 800 H was only observed in one
replicate at the LOQ (0.01 mg/kg) in the 2-6 inch (5-15 cm) segment 20 and 75 days after T3. BAS
800 H was not observed below six inches at any time and declined to <LOQ (0.01 mg/kg) in all
segments by 120 days after the third application. The total mass of BAS 800 H in the soil profile
was equivalent to 27.10 g/ha at T1, 50.80 g/ha at T2, and 35.95 g/ha at T3. After subtracting the
total mass of BAS 800 H present in the soil just prior to each application the remaining total mass
was equivalent to 54%, 80%, and 40% of the target application rate, 50 g/ha, at each application,
respectively.
The transformation products M800H01, M800H07, and M800H08 were observed at this site.
M800H01 was only observed in the 0-1 inch (0-2.5 cm) segment and reached a mean maximum
concentration of 0.01 mg/kg within five to 20 days following T1 and T3. M800H01 declined to
<LOQ (0.01 mg/kg) by 60 days after T3. The maximum average total mass of M800H01 in the soil
profile (4.16 g/ha as BAS 800 H equivalents) represents 8% of the maximum average BAS 800 H
soil profile mass (50.80 g/ha).
M800H07 was only observed in the 0-1 inch (0-2.5 cm) segment and reached a mean maximum
concentration of 0.01 mg/kg 20 days following the third application. M800H07 declined to <LOQ
(0.01 mg/kg) by 60 days after T3. The maximum average total mass of M800H07 observed in the
soil profile (5.35 g/ha as BAS 800 H equivalents) represents 10% of the maximum average BAS
800 H soil profile mass.
M800H08 was also observed only in the 0-1 inch (0-2.5 cm) segment and reached a maximum
concentration of 0.01 mg/kg in one replicate 20 and 45 days following the third application. The
maximum average total mass of M800H08 observed in the soil profile (1.38 g/ha as BAS 800 H
equivalents) represents 3% of the maximum average BAS 800 H soil profile mass.
A first-order kinetic model was used to describe the decline of the total mass of BAS 800 H in the
sampled soil profile over time. Following the third application (maximum possible soil loading),
the first-order DT50, DT75, and DT90 values were 32.2 days, 64.5 days, and 107 days, respectively.
Due to the low levels and variable nature of M800H01, M800H07, and M800H08, it was not
possible to estimate robust kinetic endpoints for these metabolites at this site.

Conclusion:
The dissipation time of saflufenacil in bare soil plots in Grant County, Washington (WA, R05227),
Tulare County, California (CA, R05229), and Ontario, Canada (ON, R05228) was determined using
the total mass in the soil profile following the third application of a three application series. The
www.epa.govt.nz
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first-order BAS 800 H DT50 values ranged from 1.36 to 32.2 days with an average of 19.1 days.
The field DT50 values were similar to the aerobic soil laboratory DT50 values which ranged from
3.80 to 21.4 days with an average (N=4) of 14.8 days.
Volatilization was not measured since saflufenacil is a non-volatile compound (vapor pressure
2.0 10-14 Pa, Henry‟s Law constant 4.01 10-20 atm m3/mol at 25 C) and would not have been an
important dissipation route. Runoff was not measured, but was not considered an important
dissipation route since level sites (slope 1%) were selected to minimize runoff potential. Leaching
was assessed through analysis of multiple soil core segments throughout a 48 inch depth. Since
residues were not observed (LOQ = 0.01 mg/kg) below six inches at any site, leaching was not
considered an important dissipation route.
The major documented route of dissipation of saflufenacil in the bare soil field trials was
degradation by aerobic soil metabolism processes. Metabolite M800H08 was observed at all three
sites, M800H01 was observed at the Ontario and California sites, and M800H07 was observed at
the California site. The maximum average amount in the soil profile, corrected to BAS 800 H
equivalents, ranged from 7-8% for M800H01, 3-32% for M800H08, and was 10% for M800H07 as
a percentage of the maximum average BAS 800 H soil profile mass. Appearance of these
metabolites is consistent with results of the aerobic soil laboratory study where each of these
metabolites was observed in all soils, M800H08 the most prevalent.

Bioaccumulation potential
Bioaccumulation
TEST SUBSTANCE/PURITY: BAS 800 H - 95.4 %
ENDPOINT: Partition coefficient octanol-water
VALUE:
Log Pow = 2.6
REFERENCE: Vanhook C, 2005. BAS 800H: Partition Coefficient (n-Octanol/Water) Estimation
by High Performance Liquid Chromatography, Study No. 132458, BASF Doc. No. 2005/7004256
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes
FLAG (Key study, supporting study or weight of evidence): key study
GLP: Yes
TEST GUIDELINES: US-EPA Product Properties Test Guideline OPPTS 830.7570
ANALYTICAL MEASUREMENT: Yes
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STUDY SUMMARY:
Reversed-phase HPLC methodology was used to find the retention time of each calibration
substance. The retention time and literature value of log Pow for each calibration substance was
used to plot a linear regression curve. From this linear regression curve, the log Pow of BAS 800 H
was determined by interpolation. The experiment was repeated using mobile phases that varied the
water/methanol ratio. Each mobile phase had a minimum content of 25% water and a pH lower than
the pKa of BAS 800 H (4.41).
The test substance, calibration substances and thiourea, the dead time indicator, were dissolved in
methanol/water (75:25) in a 50-mL flask. Five (5)-mL of each substance was pipetted into a 100mL volumetric flask and the flask brought to volume with an additional 65-mL methanol/water
(75:25) and labelled as the “Pow Mixture”. Information on the calibration and test substances and
amounts weighed, dilutions, etc. are summarized in the following table. Aliquots of the calibration
substances were transferred to HPLC sample vials and injected to a) approximate retention time and
b) assure adequate baseline separation. An aliquot of the “Pow Mixture” was injected at least three
times with each mobile phase/column.
HPLC Calibration and Test Substances Solutions
Substance
Source
Purity

Log Pow
Literature 1

BAS 800 H

BASF

95.4%

---

Weight
mg/50
mL
52.30

Dilution

Thiourea 2

Sigma Aldrich 100%
Chemicals

---

49.32

Phenoxyacetic
Acid

Sigma Aldrich 99.8%
Chemicals

1.4

51.31

5-mL/100mL

Acetophenone

Sigma Aldrich 99.3%
Chemicals

1.7

53.14

5-mL/100mL

Atrazine

BASF Agro
Research

98.9%

2.6

51.60

5-mL/100mL

Benzophenone

Sigma Aldrich 99.9%
Chemicals

3.2

51.01

5-mL/100mL

Naphthalene

Sigma Aldrich 99.9%
Chemicals

3.6

51.61

5-mL/100mL

5-mL/100mL
5-mL/100mL

1

. US-EPA Product Properties Test Guidelines (OPPTS 830.7570)
. Dead time calibration substance

2

Reversed-phase HPLC conditions were established on a Hewlett-Packard HP1100 system fitted
with a Columbus C18 column. The column dimensions were 250 mm x 4.6 mm, dp= 5 µm and
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column temperature was 20oC. Injection volume was 5-µL. A UV/VIS detector was used and set at
a wavelength of 230 nm. Flow rate was 1.0 mL/min. Mobile phase #1 consisted of methanol water
(75:25) adjusted with 1-mL trifluoroacetic acid (TFAA); pH of 2.15. Mobile phase #2 consisted of
methanol water (70:30) adjusted with 1-mL trifluoroacetic acid (TFAA); pH of 2.10. Mobile phase
#3 consisted of methanol water (70:30) adjusted with 5-mL trifluoroacetic acid (TFAA); pH of
1.68.
The partition coefficient log Pow of the BAS 800 H under the test conditions was obtained by
interpolation of the calculated capacity factor (log k‟) on the calibration graph. The differences
between the measured log Pow values and the log Pow from the literature (OPPTS 830.7570) were
used to calculate deviation delta for each data point and the precision range, s, of the log Pow values
of the calibration substances and BAS 800 H as follows:

The n-octanol/water partition coefficient (Pow) is defined for the non-ionized form of the test
substance when the pH is less than the pKa. The log Pow values were obtained under HPLC
conditions at a pH below the pKa of BAS 800 H.
Conclusion:
The n-Octanol/Water Partition Coefficient (Pow) of saflufenacil was determined using the
“Estimation by Liquid Chromatography” procedure. The average log Pow of BAS 800 H = 2.6
(average Pow = 368.3) and saflufenacil is not considered as a bioaccumulative active ingredient.
Bioaccumulation
TEST SUBSTANCE/PURITY: BAS 800 H - 97.7%, determined by HPLC
SPECIES: Bluegill Sunfish (Lepomis macrochirus)
ENDPOINT: Partition coefficient octanol-water
VALUE:
The BCF values at steady state resulted in 3.91 and 1.0 for whole fish of the low concentration (1
µg/L) group and the high concentration (10 µg/L) group, respectively.
REFERENCE: Hafemann C, 2007. Bioaccumulation and Metabolism of BAS 800 H in Bluegill
Sunfish (Lepomis macrochirus), Study Code 132626, BASF DocID 2007/1056242
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: no
FLAG (Key study, supporting study or weight of evidence): key study
GLP: Yes
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TEST GUIDELINES:

OECD 305
OPPTS 850.1730
US EPA 165-4

ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
Phenyl-U-14C-labeled BAS 800 H (Batch No. 825-1302; Chemical purity, 93.7%; Radiochemical
purity, 97.7%); and unlabelled Batch No. COD-000515; Purity, 93.8% certified) was added to water
in abluegill Sunfish (Lepomis macrochirus) bioaccumulation test with a dynamic flow-through
system at concentrations of 1.0 and 10 µg/L, respectively, achieved by a continuous dilution of an
aqueous stock solution. The study was conducted with an uptake period of 28 days followed by a
depuration period of 16 days. A control experiment with fish exposed to diluent water was
maintained in parallel. The test was conducted according to the US EPA Guideline, OPPTS
850.1730 (Public Draft 1996) and the OECD-Guideline 305, 1996.
Fish samples were taken on 8 occasions during the uptake period and on 5 occasions during the
depuration period. Water samples were taken in parallel during the uptake period and the start of the
depuration period. Additionally after 8, 14 and 28 days of exposure samples were taken for the
quantification of metabolites.
The sampled fish were dissected and edible parts (filet) were separated from non-edible parts (head,
organs and carcass). For determination of the total radioactivity the tissues were analyzed by means
of a liquid scintillation counter (LSC) after combustion. Water samples were directly counted in
LSC.
All validity criteria of the guideline were met in this study. During the exposure to the test
substance no toxic effects like mortality or changes in behaviour or appearance were observed in
the test organisms.
During the uptake period the mean measured concentrations of the test substance in water were 1.05
µg/L and 11.3 µg/L. The concentrations were kept constant within the range of ± 20% of the
nominal concentration. After 1-2 days of depuration, radioactivity levels in water were well below
10% of the nominal exposure and had already reached background level.
Radioactivity levels in fish were determined separately for edible (filet) and inedible (head, organs
and carcass) matrices and calculated for whole fish. The respective values at the plateau level
around Day 21 to Day 28 of the uptake phase were 0.0001 µg/g, 0.005 µg/g and 0.004 µg/g for the
lower exposure level and 0.0002 µg/g, 0.015 µg/g and 0.011 µg/g for the higher concentration.
Immediate elimination of radioactivity from fish was observed at the start of the depuration phase.
Residual radioactivity was found at a very low level of 0.002 µg/g down to 0.001 µg/g in whole fish
of the low test concentration. In the case of the high dose, radioactivity level in fish at first rapidly
decreased, and then increased up to a level of 0.011 µg/g in whole fish. This could be explained by
uptake of fish excreta still containing radioactive test substance from the uptake phase. Since this
can be considered as specific behaviour of fish under these circumstances, this effect has no
relevance for the conclusion on bioaccumulation.
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Conclusion:
The BCF values at steady state were 3.91 and 1.0 for whole fish of the low dose group and the high
dose group, respectively. The BCF values were far below the trigger value (1000) for initiation of
metabolism investigations on fish tissues.
These data clearly demonstrate saflufenacil has low potential for bioaccumulation.

General conclusion about environmental fate:
Summary
The tests carried out have been done at the following concentrations: 150 g saflufenacil/ha for crop
use and 400 g saflufenacil/ha for non-food use. Those concentrations are far above the
concentrations proposed for use of Sharpen® in New Zealand.
Under sterile conditions, saflufenacil was resistant to hydrolysis at pH 5, degraded slowly at pH 7
(DT50 = 270 days), and hydrolyzed rapidly at pH 9 (DT50 = 5 days). Under photolytic conditions at
pH 5, some degradation readily occurred (DT50 = 31 days), but no metabolites were found at levels
greater then 10% total applied radioactivity (TAR). In a natural water system, photolysis was more
rapid (DT50 = 10 days) and metabolite levels slightly higher. Under aerobic conditions in four soils
from locations important to the uses of saflufenacil, degradation was rapid with DT50 values ranging
from 3 to 22 days. Saflufenacil degraded more rapidly on the surface of soil constantly exposed to
light (DT50= 19 days) or exposed on a 12 hour light/dark cycle (DT50 = 29 days) than in the dark
(35-53 days). In aerobic aquatic sediment systems BAS 800 H degraded at a moderate rate under
dark conditions, but more rapidly when the system was exposed to light. The DT50 values for the
entire system were 76 days in the dark and 4 days when irradiated on a 12 hour light/dark cycle.
Under anaerobic conditions saflufenacil degraded rapidly in both the water and sediment phases
with a DT50 of 28-30 days.
Field dissipation studies were conducted in seven states and provinces to cover several use patterns
including pine plantations and non-crop (GA; 400 g/ha); field and row crops (AR, IL, MB; 150
g/ha) and orchards/vineyards (CA, WA, ON; 3 x 50 g/ha). BAS 800 H degraded rapidly in the field
with DT50 values ranging from 1 to 36 days, similar to the laboratory results. There was little
mobility of parent residues, but one metabolite was found at lower depths at the GA site, which had
substantial water flux through the 48-inch sampling zone following the autumn application.
Behaviour of saflufenacil in the field environment was consistent with that observed in the
laboratory studies, both in terms of metabolism and rate.
The sorption of saflufenacil and metabolites M800H01, M800H02, M800H07, M800H08,
M800H15, and M800H22 was determined in six US soils with a range of characteristics. Each of
the metabolites, except M800H15, was observed in the aerobic soil metabolism study at levels of
10% or more in at least one soil.
M800H15 was observed at >10% in the anaerobic aquatic metabolism study.
Sorption KOC values for saflufenacil ranged from 9 to 56 mL/g with an average of 26 mL/g.
While potential mobility of saflufenacil is indicated by the low KOC, ready degradation of the
compound as determined in laboratory studies should limit actual mobility in the field soil
environment. This was confirmed in field soil dissipation studies where saflufenacil mobility was
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limited at all sites, even at the GA site where highly favorable leaching conditions existed in the
loamy sand soil for an extended period following autumn application at the maximum proposed use
rate (400 g ai/ha).
BAS 800 H metabolites also had low KOC values that ranged from an average of 11 mL/g for
M800H01 and M800H08 to 62 mL/g for M800H07. Metabolites M800H01, M800H02, M800H07,
and M800H08 were observed at one or more of the field soil dissipation sites.
Mobility in the field was very limited for M800H01, M800H02, and M800H07. Each of these
metabolites formed at low levels and declined quickly, and were limited to the topsoil. Mobility of
M800H08 was limited to the topsoil at all sites except in GA (400 g ai/ha) where favourable
leaching conditions existed in the loamy sand soil for an extended period following an autumn
application. M800H08 appeared to be more persistent that saflufenacil resulting in greater mobility
in the soil profile. However, even under favourable leaching conditions the depth of M800H08
movement did not exceed 48 inches.
Discussion
Comparison of the expected environmental behaviour of a molecule, based on guideline laboratory
studies (i.e. the conceptual model), with the actual behaviour in the field environment is an
important component of a risk assessment. Since it is never possible to physically test every product
use/soil/weather combination, consistency between the expected and observed environmental
behaviour provides confidence when extrapolating to untested scenarios.
Based on guideline environmental fate laboratory studies saflufenacil is expected to degrade readily
in the field environment by aerobic biological process and, to a lesser extent, by chemical processes.
A variety of metabolite products, particularly M800H08, are expected to form as the molecule
mineralizes to volatile carbon dioxide and/or incorporates into natural soil organic matter. Under
anaerobic field conditions, which might be encountered following extended rainy periods in some
soils, degradation would continue to readily occur with potential formation of metabolites such as
M800H15. Direct volatile loss of saflufenacil is not expected due to the very low vapor pressure
and Henry‟s Law constant. Photolysis of saflufenacil on the
soil surface may contribute to overall degradation, but is expected to be a relatively minor process.
Hydrolysis would also contribute to overall degradation, but would be an important process
primarily in alkaline environments. While potentially mobile as indicated by low soil sorption
values, the ready degradation of saflufenacil should limit it‟s mobility in the soil profile.
Expected soil metabolite products also have low soil sorption values and have some potential for
mobility depending on the rate of degradation.
Results from the field soil dissipation studies at seven NAFTA locations were consistent with the
expected behaviour of saflufenacil based on the guideline laboratory studies. Degradation of the
parent compound did occur primarily by aerobic soil processes yielding a number of metabolites,
primarily M800H08, consistent with the aerobic soil metabolism study. Mobility of BAS 800 H was
limited by its rapid degradation, even in conditions very favorable to leaching (i.e. the GA site).
M800H08 appeared to be somewhat more persistent and mobile than saflufenacil, consistent with
the sorption and aerobic soil studies. Finally, the range of DT50 values and the average DT50 value of
the aerobic soil laboratory and field dissipation sites were similar.
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PRINCIPLE ECOTOXICOLOGICAL MODES OF ACTION

Active
Saflufenacil

Target
Species
plants

Modes of action
Inhibition of the
protoporphyrinogenIX-oxidase (PPO)
enzyme, plant death
is the result of
membrane damage
in the presence of
light

Relevance of MOA
to Environmental
Toxicology
--

No data are provided concerning the mode of action of relevant metabolites. Nevertheless it is
expected that the metabolites are less hazardous than the active ingredient based on information
provided by the applicant.

ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITES
AQUATIC TOXICITY
Information submitted by the applicant addresses aquatic toxicity of saflufenacil and its metabolites.
No data was provided for Sharpen®. This can be an issue for both classification and risk assessment
purpose. Co-formulants trigger classification and data on formulated product can be more accurate
for assessing acute aquatic risk assessment.
Saflufenacil is classified as very ecotoxic for aquatic environment with possible long-lasting effects.
Sharpen® contains 70% of saflufenacil and is therefore classified as very ecotoxic for aquatic
environment with possible long-lasting effects. Data on the active ingredient are considered
conservative enough for risk assessment purpose. aquatic classification
ACUTE TOXICITY (Freshwater species)
Fish
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Rainbow Trout (Oncorhynchus mykiss)
TYPE OF EXPOSURE: Static System
DURATION OF EXPOSURE: 96 Hours
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ENDPOINT: Mortality and sub-lethal effects (changes in appearance or swimming behaviour)
VALUE:
LC50: > 120 mg a.i./L
NOEL: 120 mg a.i./L
EC50: > 120 mg a.i./L

95% C.I.: Not applicable
Probit Slope: Not applicable
95% C.I.: Not applicable

REFERENCE: Jatzek J, 2005. BAS 800 H – Acute Toxicity Study on the Rainbow Trout
(Oncorhynchus mykiss) in a Static System Over 96 Hours, Laboratory Report Number
12F0414/015146, BASF Doc ID 2005/1029784
KLIMISCH SCORE: 1a
AMENDEMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD Guideline 203
EEC directive 92/69, Annex V, C1
EPA Guideline 72-1; OPPTS 850.1075

NO/GROUP:
2 controls: 10 per replicate; 20 per treatment
3 treatments: 10 per replicate; 30 per treatment
DOSE LEVELS: Limit test at 120 mg/L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Validity criteria were met:
The test concentrations were selected on the basis of the non-GLP range finding part of the study.
The raw data of this part are archived together with the raw data of this study. LC50 range derived
from 96 hour range finding: >100 mg/L.
A nominal concentration of 120 mg/L was selected to ensure that the analytical recovery is above
the limit test value of 100 mg/L.
The test concentrations were prepared separately for each test vessel. The test substance was
weighed into a beaker. The defined volume of test water was filled into the test vessel.
An aliquot from the test water in the test vessel was taken and mixed with the test substance using
an ultra turrax and the mixture was poured into the test vessel and the whole test batch was
homogenized again with an ultra turrax. The test concentrations were stirred for 2 days to ensure
that the test substance was completely dissolved. No solvents or dispersants were used for the
preparation of the test concentrations.
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Analytical verification of test substance concentrations was determined at 0, 48, and 96 hours. At 0
hours, the measured concentrations in the 120 mg/L treatment ranged from 114.0 to 116.4 mg/L. At
48 hours, the measured concentrations ranged from 111.3 to 116.0 mg/L. At 96 hours, the
measured concentrations in the 120 mg/L treatment ranged from 111.4 to 116.2 mg/L. The mean
measured concentration in the 120 mg/L treatment during the 96-hour exposure was 112 mg/L,
representing 93.3% of the nominal concentration. The results from the study were based on the
nominal concentration. There were no mortalities during the test. Therefore, the 96-h LC50 was >
120 mg a.i/L. The EC50 and NOEC values, based on mortality/sublethal effects, were > 120 and 120
mg a.i/L, respectively. No sublethal effects including changes in appearance or swimming
behaviour were observed in the control or in the test substance treatment group.
Conclusion:
Based on the results of this study, saflufenacil is neither toxic nor harmful to rainbow trout.

Fish
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Bluegill sunfish (Lepomis macrochirus)
TYPE OF EXPOSURE: Static System
DURATION OF EXPOSURE: 96 Hours
ENDPOINT: Mortality and sub-lethal effects (changes in appearance or swimming behaviour)
VALUE:
LC50: > 120 mg a.i./L
NOEL: 120 mg a.i./L
EC50: > 120 mg a.i./L

95% C.I.: Not applicable
Probit Slope: Not applicable
95% C.I.: Not applicable

REFERENCE: Jatzek J, 2005. BAS 800 H – Acute Toxicity Study on the Bluegill Sunfish (Lepomis
macrochirus) in a Static System Over 96 Hours, Laboratory Report Number 14F0414/015147 ,
BASF Doc ID 2005/1029929
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD Guideline 203
EEC directive 92/69, Annex V, C1
EPA Guideline 72-1; OPPTS 850.1075.
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NO/GROUP:
2 controls: 10 per replicate; 20 per treatment
3 treatments: 10 per replicate; 30 per treatment
DOSE LEVELS: Limit test at 120 mg/L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Validity criteria were met:
The test concentrations were selected on the basis of the non-GLP range finding part of the study.
The raw data of this part are archived together with the raw data of this study. LC50 range derived
from 96 hour range finding: >100 mg/L.
A nominal concentration of 120 mg/L was selected to ensure that the analytical recovery is above
the limit test value of 100 mg/L.
The test concentrations were prepared separately for each test vessel. The test substance was
weighed into a beaker. The defined volume of test water was filled into the test vessel.
An aliquot from the test water in the test vessel was taken and mixed with the test substance using
an ultra turrax and the mixture was poured into the test vessel and the whole test batch was
homogenized again with an ultra turrax. The test concentrations were stirred for 2 days to ensure
that the test substance was completely dissolved. No solvents or dispersants were used for the
preparation of the test concentrations.
Analytical verification of test substance concentrations were determined at 0, 48, and 96 hours. At
0 hours, the measured concentrations in the 120 mg/L treatment ranged from 111.8 to 114.1 mg/L.
At 48 hours, the measured concentrations ranged from 107.0 to 108.4 mg/L. At 96 hours, the
measured concentrations in the 120 mg/L treatment ranged from 100.7 to 104.9 mg/L. The mean
measured concentration in the 120 mg/L treatment during the 96-hour exposure was 108.1 mg/L,
representing 90% of the nominal concentration. The results from the study were based on the
nominal concentration. There were no mortalities during the test. Therefore, the 96-h LC50 was >
120 mg a.i/L. The EC50 and NOEC values, based on mortality/sublethal effects, were > 120 and 120
mg a.i/L, respectively. No sublethal effects including changes in appearance or swimming
behaviour were observed in the control or in the test substance treatment group.
Conclusion:
Based on the results of this study, saflufenacil is neither toxic nor harmful to bluegill sunfish.

Invertebrates
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Daphnia magna
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 48 hours
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ENDPOINT: Mortality/immobilization and sublethal effects
VALUE:
LC50: > 100 mg a.i./L
NOEL: 100 mg a.i./L
EC50: > 100 mg a.i./L

95% C.I.: not applicable
Probit Slope: not applicable
95% C.I.: not applicable

REFERENCE: Bergtold M and Janson G, 2006. Acute Toxicity of BAS 800 H to Daphnia magna
Straus in a 48 Hour Static Test, Report Number 132860, BASF Doc ID 2006/1004506
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD Guideline 202
OPPTS 850.1010

NO/SEX/GROUP:
4 replicates in the control
No solvent was used
4 replicates per treatment
5 daphnids per group
DOSE LEVELS: 6.25, 12.5, 25, 50, and 100 mg/L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Validity criteria were met:
Analytical verification of test substance concentrations were conducted at test initiation (0 hr) and
48 hr. At test initiation, measured concentrations ranged from 99.4 to 101.3% of the nominal
concentrations. At 48 hr, measured concentrations ranged from 91.5 to 98.4% of the nominal
concentrations. Therefore, results were based on nominal concentrations. Mortality/immobilization
and sublethal effects were observed daily. There were 2 immobile daphids in the 100 mg/L
treatment groups after 48 hours. There were no immobile daphnids in the control or in the
remaining treatment groups. Therefore, the 48-hr EC50 is > 100 mg/L, the highest concentration
tested. Since the maximum % immobility was < 10%, and statistical analysis by Fisher‟s Exact
Test indicated no statistical difference between the control and all treatments, the NOEC was 100
mg/L.
The 48- hour EC50 was > 100 mg a.i/L. The 48-hr- NOEC based on immobilization was 100 mg/L,
based on the lack of statistical difference between this treatment and the control group. No
sublethal effects were observed during the test.
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Conclusion:
Based on the results of this study, saflufenacil is neither toxic nor harmful to invertebrates.

Algae
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Pseudokirchneriella subcapitata
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Growth rate and biomass
VALUE:
Growth rate
96 hr ErC10: 0.041 mg a.i./L
96 hr ErC50: 0.133 mg a.i./L

95% C.I.: 0.039 to 0.042 mg a.i./L
95% C.I.: 0.110 to 0.116 mg a.i./L

Biomass
96 hr EbC10: 0.020 mg a.i./L
96 hr EbC50: 0.041 mg a.i./L

95% C.I.: 0.019 to 0.021 mg a.i./L
95% C.I.: 0.041 to 0.042 mg a.i./L

REFERENCE: Hoffmann F, 2006. Effect of BAS 800 H (Reg.No. 4054449) on the Growth of the
Green Alga Pseudokirchneriella subcapitata, Study Code 132848, BASF Doc ID 2007/7013577
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 201
DOSE LEVELS: 0.020, 0.028, 0.039, 0.055, 0.077, 0.108, 0.151 and 0.211 mg a.i./L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
The 96 hour test was conducted with 5 replicates at each concentration (10 for the control), initial
cell densities of 1 x 104 cells/mL and nominal concentrations of 0.020, 0.028, 0.039, 0.055, 0.077,
0.108, 0.151 and 0.211 mg/L.
Analytical verification of the test item was carried out in each test concentration at the beginning
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and at the end of the test. Measured values for BAS 800 H were 103.6 - 108.5% (average of
106.3%) of nominal at test initiation and 95.7 - 104.8% (average of 100.9%) of nominal at test
termination (96 h).
The analytically measured values for the test item were in the expected range, therefore, the
following biological results are based on nominal test concentrations.
The EC10 and EC50 values based on growth rate were 0.041 and 0.113 mg a.i/L, respectively. The
EC10 and EC50 values based on biomass were 0.020 and 0.041 mg a.i/L, respectively. The % growth
inhibition in the treated algal culture as compared to the control ranged from 0.9 to 83.3 after 96
hours. The % biomass inhibition in the treated algal culture as compared to the control ranged from
5.6 to 99.7 after 96 hours.
The following abnormalities were noted: At 0.108 mg a.i./L single cells, at 0.151 mg a.i./L about
10% and at 0.211 mg a.i./L about a third of the cells appeared thicker than those in the control. No
morphological effects were observed at concentrations up to 0.077 mg a.i./L.
Conclusion:
Based on the results of this study, saflufenacil is considered as very ecotoxic to Pseudokirchneriella
subcapitata.

Algae
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.9%
SPECIES: Anabaena flos-aquae
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: growth rate, biomass, yield, sublethal effects
VALUE:
Results after 96 h:
ErC50 (0-96h) ≥ 64 mg/L
ErC10 (0-96h) = 30.6 mg/L (95% limits: 27.9 - 33.5 mg/L)
EyC50(0 -96h) = 39.2 mg/L(95% limits: 37.0 - 41.5 mg/L)
EyC10 (0-96h) = 8.5 mg/L (95% limits: 7.9 - 9.1 mg/L)
Results after 72 h:
ErC50 (0-72h) ≥64 mg/L
ErC10 (0-72h) = 10.7 mg/L (95% limits: 9.6 - 11.9 mg/L)
EyC50(0 -72h) = 25.3 mg/L (95% limits: 23.5 - 27.3 mg/L)
EyC10 (0-72h) = 2.3 mg/L (95% limits: 2.1 - 2.6 mg/L)
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REFERENCE: Hoffmann F, 2006. Effect of BAS 800 H (Reg.No. 4054449) on the Growth of the
Blue-Green Alga Anabaena flos-aquae; Study Code 132851, BASF Doc ID 2007/7013576
KLIMISCH SCORE: 2b
AMENDMENTS/DEVIATIONS: Yes
FLAG (Key study, supporting study or weight of evidence): Supporting study
GLP: Yes
TEST GUIDELINES: OECD 201
DOSE LEVELS: 0, 1, 2, 4, 8, 16, 32 and 64 mg a.i./L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
The concentration range over which effects are likely to occur was determined from the results of a
range finding test (non-GLP). The first test was repeated because of incorrect preparation of the
stock solution. The test item is poorly soluble in water, therefore the stock solution was prepared a
day before the study was started. Five replicates were conducted at each test concentration. The
control was run with 10 replicates.
A stock solution was prepared by adding 102 mg (taking the purity of the test item into account) of
the test item to 1500 mL nutrient solution, the pH was adjusted to 7.5. The stock solution was
diluted with algal nutrient solution to reach the desired concentrations.
The test was conducted with a final volume of 60 mL per replicate in 100 mL Erlenmeyer dimple
flasks which were inoculated with algae from a preculture to get an initial cell concentration of
about 1 x 104 cells/mL. The determination of the algal cell concentration was conducted with a
hemacytometer after defragmentation of the filaments by sonification. The culture flasks were
placed in a temperature-controlled incubator until sampling. During the experiment the algae were
kept in suspension by constant shaking at about 170 rpm. The temperature was 24 ± 1 oC.
Continuous uniform illumination was provided by universal whitetype fluorescent lamps yielding
approximately 3000 lux.
Analytical verification of the test item was carried out in each test concentration at the beginning
and at the end of the test. Measured values for BAS 800 H were 100.9 - 104.7% (average of
103.3%) of nominal at test initiation and 86.8 - 97.7% (average of 94.7%) of nominal at test
termination.
The analytically measured values for the test item were in the expected range; therefore, the
biological results are based on nominal test concentrations.
The EC10 and EC50 values based on growth rate were 30.6 and > 64 mg a.i./L, respectively. The
EC10 and EC50 values based on biomass were 8.5 and 39.2 mg a.i./L, respectively. The % growth
inhibition in the treated algal culture as compared to the control ranged from -1.7 to 19.0 after 96
hours. The % biomass inhibition in the treated algal culture as compared to the control ranged from
-9.7 to 63.4 after 96 hours. No morphological effects were observed.
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Conclusion:
Saflufenacil has not been tested up to its water solubility limit (2,100 mg/L). Therefore some
uncertainties remain about its toxicity between 64 and 100 mg/L, the threshold for classification.
The study is therefore not considered as relevant enough for classification purpose.

Algae
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Navicula pelliculosa
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Inhibition of cell density, cell morphology
VALUE:
96 hr EC50/ IC50: 1.6 mg a.i./L
96 hr NOEC: 0.75mg a.i./L

95% C.I.: 1.3 to 2.3 mg a.i./L
Probit Slope: NA

REFERENCE: Sindermann A B, Kendall T Z, Krueger K O and Holmes C, 2007. BAS 800 H: A
96-Hour Toxicity Test with the Freshwater Diatom (Navicula pelliculosa), Study Number: 132854,
BASF Document Number: 2007/7009827
KLIMISCH SCORE: 2b
AMENDMENTS/DEVIATIONS: Yes
FLAG (Key study, supporting study or weight of evidence): Supporting study
GLP: Yes
TEST GUIDELINES: U.S. Environmental Protection Agency Series 850 – Ecological Effects Test
Guidelines OPPTS Number 850.5400, Algal Toxicity, Tiers I and II
DOSE LEVELS: 0.41, 0.91, 2.0, 4.5 and 10 mg a.i./L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Results of analyses to measure concentrations of BAS 800 H in freshwater algal medium samples
collected during the test are presented in Table 1. Nominal concentrations selected for use in this
study were 0.41, 0.91, 2.0, 4.5 and 10 mg a.i./L. Samples collected on Day 0 had recoveries of
ranging from 81 to 89% of nominal concentrations. Samples collected on Day 4 had recoveries
ranging from 82 to 94% of nominal concentrations. The mean measured test concentrations were
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0.34, 0.75, 1.7, 3.9 and 9.2 mg a.i./L, representing 83, 82, 85, 87 and 92% of nominal
concentrations, respectively.
After 96 hours of exposure, inhibition of cell density in the 0.34, 0.75, 1.7, 3.9 and 9.2 mg a.i./L
groups was 1.0, -3.3, 54, 81 and 90%, respectively, relative to the control. Treatment related effects
were apparent in the three highest test concentrations. Dunnett‟s test indicated that cell density was
statistically significant different (p < 0.05) in the 1.7, 3.9 and 9.2 mg a.i./L treatment groups.
Consequently, the 96-hour NOAEC for cell density was 0.75 mg a.i./L.
After 96 hours of exposure, there were no signs of adherence of cells to the test chambers or
aggregation/flocculation of algae in the controls or in any treatment group. There were no
noticeable changes in cell morphology in any of the tested concentrations when compared to the
control.
Conclusion:
The study is not retained for classification purpose as results focus on cell density only.

Algae
TEST SUBSTANCE/PURITY: BAS 800 H Metabolite M07 – 95.4%
SPECIES: Pseudokirchneriella subcapitata
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Growth rate, biomass and cell density inhibition and morphological changes
VALUE:
96 hr NOAEC: 29 mg/L
96 hr ErC50: > 29 mg/L
REFERENCE: Porch J R, Kendall T Z, Krueger H O and Holmes C, 2008. BAS 800 H
METABOLITE M07: A 96-Hour Toxicity Test with the Freshwater Alga (Pseudokirchneriella
subcapitata), Project Number 147A-242, BASF Document Number: 2008/7013828
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850, Number 850.5400, Algal Toxicity, Tiers I
and II
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DOSE LEVELS: 0, 3.9, 6.5, 11, 18 and 30 mg/L (nominal)
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
A 96-hour static rangefinder was performed at nominal concentrations ranging from 0.49 to 60 mg
BAS 800 H Metabolite M07/L. Based on the results of the rangefinder definitive test
concentrations of 3.9, 6.5, 11, 18 and 30 mg/L were selected for the definitive test.
Samples collected on Day 0 had measured concentrations of 3.97, 6.57, 11.2, 18.0 and 29.8 mg/L,
corresponding to 102, 101, 102, 100 and 99.5% of nominal concentrations, respectively. Samples
collected on Day 4 had measured concentrations of 3.62, 6.16, 10.7, 17.2 and 28.1 mg/L,
corresponding to 92.9, 94.8, 96.8, 95.3 and 93.6% of nominal concentrations, respectively.
Cell density increased in the negative control by a factor of at least 16X in 72 hours. The coefficient
of variation of average specific growth rates during the whole test period (0-96 hour) in replicate
controls was 0.37%, which did not exceed 7%. The mean coefficient of variation for section-bysection specific growth rates over the entire test period (days 0-1, 1-2, 2-3, and 3-4) in the controls
was 67.6%, which exceeded 35%. However, the mean coefficient of variation for section-by-section
specific growth rates over the first 72-hours of the test (days 0-1, 1-2, and 2-3) in the controls was
10.6%. Therefore, the test was considered valid.
The toxicity of BAS 800 H Metabolite M07 to Pseudokirchneriella subcapitata was determined by
evaluating changes in cell density for a 96-hour exposure period. There were no signs of adherence
of cells to the test chambers or aggregation/flocculation of algae in the controls or in any treatment
group, and there were no noticeable changes in cell morphology at any test concentration when
compared to the control. Changes in mean cell density in the negative control replicates for the 96hour exposure period indicated that exponential growth of cells occurred in those replicates. Cell
densities were used to calculate growth rates for each 24-hour interval of exposure, and yield for the
72 and 96-hour periods.
After 96 hours of exposure, inhibition of cell density in the 3.8, 6.4, 11, 18 and 29 mg/L groups was
-2, -2, -4, -4 and –1%, respectively, relative to the control. Percent inhibition of biomass in the
treatment groups was 2, 6, 4, 8 and 4%, respectively, relative to the negative control. Dunnett‟s test
indicated that cell density and biomass were not significantly reduced at any treatment level relative
to the negative control. Consequently, the 96-hour NOAEC was determined to be 29 mg/L, based
on the results of cell density and biomass.
After 96 hours of exposure, there were no signs of adherence of cells to the test chambers or
aggregation/flocculation of algae in the controls or in any treatment group. There were no
noticeable changes in cell morphology at any concentration.
Conclusion:
Pseudokirchneriella subcapitata was exposed to five concentrations of saflufenacil Metabolite M07
and evaluated for effects on cell density, biomass, growth rate and yield. No adverse effects were
observed on any parameter, therefore the NOAEC was determined to be 29 mg/L, which was the
highest concentration tested. All 72- and 96-hour EC50 values were > 29 mg/L.
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Algae
TEST SUBSTANCE/PURITY: BAS 800 H Metabolite M08 – 95.1%
SPECIES: Pseudokirchneriella subcapitata
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Growth rate, biomass and cell density inhibition and morphological changes
VALUE:
Endpoint(s) Affected: growth rate of treated algae cells
96 hr NOAEC: 16 mg/L
96 hr ErC50: >29 mg/L
REFERENCE: Porch J R, Kendall T Z, Krueger K O and Holmes C, 2008. BAS 800 H
METABOLITE M08: A 96-Hour Toxicity Test with the Freshwater Alga (Pseudokirchneriella
subcapitata), Project Number 147A-244, BASF Document Number: 2008/7012761
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850, Number 850.5400, Algal Toxicity, Tiers I
and II
DOSE LEVELS: 0, 3.9, 6.5, 11, 18 and 30 mg/L (nominal)
ANALYTICAL MEASUREMENTS: Yes (HPLC)
STUDY SUMMARY:
A 96-hour static rangefinder was performed at nominal concentrations ranging from 0.49 to 60 mg
BAS 800 H Metabolite M08/L. Based on the results of the rangefinder definitive test
concentrations of 3.9, 6.5, 11, 18 and 30 mg/L were selected for the definitive test.
Cell density increased in the negative control by a factor of at least 16X in 72 hours. The coefficient
of variation of average specific growth rates during the whole test period (0-96 hour) in replicate
controls was 2.49%, which did not exceed 7%. The mean coefficient of variation for section-bysection specific growth rates (days 0-1, 1-2, 2-3, and 3-4) in the controls was 31.4%, which did not
exceed 35%. Therefore, the appropriate validity criteria were met.
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The toxicity of BAS 800 H Metabolite M08 to Pseudokirchneriella subcapitata was determined by
evaluating changes in cell density for a 96-hour exposure period. There were no signs of adherence
of cells to the test chambers or aggregation/flocculation of algae in the controls or in any treatment
group, and there were no noticeable changes in cell morphology at any test concentration when
compared to the control. Changes in mean cell density in the negative control replicates for the 96hour exposure period indicated that exponential growth of cells occurred in those replicates. Cell
densities were used to calculate growth rates for each 24-hour interval of exposure, and yield for the
72 and 96-hour periods.
After 96 hours of exposure, inhibition of cell density in the 3.6, 5.5, 10, 16 and 29 mg/L groups was
1, 10, 0, 0 and 68%, respectively, relative to the control. Percent inhibition of biomass in the
treatment groups was 6, 7, 6, 7 and 65%, respectively, relative to the negative control. Dunnett‟s
test indicated that cell density and biomass were significantly reduced at 29 mg/L relative to the
negative control. Consequently, the 96-hour NOAEC was determined to be 29 mg/L, based on the
results of cell density and biomass.
After 96 hours of exposure, there were no signs of adherence of cells to the test chambers or
aggregation/flocculation of algae in the controls or in any treatment group. There were no
noticeable changes in cell morphology at any concentration.
Conclusion:
Pseudokirchneriella subcapitata was exposed to five concentrations of saflufenacil Metabolite M08
and evaluated for effects on cell density, biomass, growth rate and yield. The lowest 72-hour EC50
value was 25.1 mg/L, based on yield, with the 95% confidence interval of 21.9 to 28.8 mg/L. The
lowest 96-hour EbC50 was 26.5 mg/L, based on biomass (area under the growth curve), with the
95% confidence interval of 24.0 to 29.1 mg/L. The 72-hour and 96-hour NOAECs for each
parameter were 16 mg/L.

Aquatic plants
SPECIES: Lemna gibba G3
TYPE OF EXPOSURE: semi-static
DURATION OF EXPOSURE: 7 days
ENDPOINT: Growth rate and biomass inhibition based on frond number and dry weight
VALUE:
7 day EC10: 34.5 µg a.i./L
7 day EC50: 143.6 µg a.i./L
NOEC = 10.1 µg/L
LOEC = 30.7 µg/L

95% C.I.: 31.6 to 37.8 µg a.i./L
95% C.I.: 137.2 to 150.4 µg a.i./L

REFERENCE: Backfisch K, 2006. Effect of BAS 800 H on the growth of Lemna gibba, Study
Code 134222, BASF Doc ID 2007/7013578

www.epa.govt.nz

Page 77 of 194
Application for approval to import Sharpen for release (ERMA200799)

KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impact on study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 221
OPPTS 850.4400 (draft 1996)
ASTM E 1415-91

TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.9%
DOSE LEVELS: control, 1, 3.16, 10, 31.6, 100, and 316 µg/L (nominal)
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
A non-GLP range finding test was conducted to determine the concentration range over which
effects are likely. No further details are given in the report of this study.
During the study the analytical recoveries ranged from 71.7 - 127.8% of nominal concentration. At
test initiation the analytical recovery of the lowest concentration was about 350%. The results are
based on measured concentrations.
The 7 day semi-static study was conducted with 3 replicates at each test concentration and 6
replicates for the control. The following concentrations of BAS 800 H were applied: control, 1,
3.16, 10, 31.6, 100, and 316 µg/L (nominal). Two plants with four fronds and one plant with three
fronds were added impartially to each vessel under axenic conditions giving a total number of 11
fronds at test initiation.
Assessment of plant growth (counting visible fronds) was conducted on days 3, 5 and 7 after test
initiation. Percent growth inhibition relative to the control was calculated for each test concentration
based upon mean growth rates based on frond numbers, biomass based on mean frond counts at 7
days, mean growth rates and biomass based on dry weight based on mean dry weight at test end.
Analytical verification of test item concentrations was conducted at each test concentration at the
beginning, at each water renewal (new prepared and aged samples) and at the end of the study.
Average measured value for the new prepared samples were 109.8% and for the aged samples
86.9% of nominal concentration. The recovery at the lowest concentration from test initiation was
about three times higher than the nominal concentration; therefore the data was not included into
the mean value calculation. The following biological results are based on mean measured
concentrations.
The duckweed population in the control vessels grew well, increasing from 11 fronds per vessel to
an average of 145.5 fronds per vessel in the control after 7 days (corresponding to a 13.2 x
multiplication or a doubling time of 1.88 d). The dry weight increased from 0.5 mg (sample of the
inoculum culture at test initiation) to an average of 15.98 mg per vessel in the control at test
termination.
At the three highest test concentrations some morphological changes like brown fronds and shorter
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roots were observed.
Conclusion:
Lemna gibba G3 was exposed to six concentrations of saflufenacil and evaluated for effects on
growth rate, biomass based on frond number and dry weight. The lowest 7-day EC50 value was
143.6 µg/L, The 7-day EC10 was 34.5 µg/L. Therefore saflufenacil is considered as hazardous to
Lemna gibba G3 and in accordance with the classification system under the HSNO Act is classified
9.1 A (aquatic plants).

Aquatic plants
TEST SUBSTANCE/PURITY: BAS 800 H Metabolite M07 – 95.4%
SPECIES: Lemna gibba G3
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 7 days
ENDPOINT: Growth rate and biomass inhibition based on frond number and dry weight
VALUE:
7 day EC50: > 30 mg/L
NOEC = 30 mg/L
REFERENCE: Porch J R, Kendall T Z, Krueger H O and Holmes C, 2008. BAS 800 H
METABOLITE M07: A 7-Day Toxicity Test With Duckweed (Lemna gibba G3), Project Number
147A-243, BASF Registration Document Number: 2008/7013852
KLIMISCH SCORE: 2b
AMENDMENTS/DEVIATIONS: Yes – No impacts on study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 221
OPPTS 850.440
ASTM E 1415-91

DOSE LEVELS: 3.9, 6.5, 11, 18 and 30 mg/L
ANALYTICAL MEASUREMENTS: Yes (HPLC/MS)
STUDY SUMMARY:
A 7-day static rangefinders was performed at nominal concentrations ranging from 0.24 to 30 mg
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BAS 800 H Metabolite M07/L. Based on the results of the rangefinder definitive test
concentrations of 0, 3.9, 6.5, 11, 18 and 30 mg/L were selected for the definitive test.
Samples of test medium collected from new test solutions at test initiation had recoveries that
ranged from 99.7 to 102% of nominal concentrations. Samples of test medium collected from old
test solutions at test termination had recoveries that ranged from 92.7 to 97.0% of nominal
concentrations. Mean measured concentrations of the test solutions were 3.8, 6.3, 11, 18, and 30
mg/L, representing 97, 97, 100, 100 and 100% of nominal concentrations, respectively.
Temperatures measured in water were within the range established for the test. The minimum and
maximum air temperature measured continuously throughout the study was 23.2 and 25.3°C,
respectively. Increases in pH were observed in the test solutions over the duration of the study were
attributed to photosynthetic activity of the test plants. Duckweed plants in each control replicate
exhibited normal growth throughout the test. The doubling time of frond number in the control was
1.9 days, which met the validity criteria for the test of <2.5 days.
The toxicity of BAS 800 H Metabolite M07 to duckweed was determined by evaluating the
production of plants and fronds and their general health over a 7-day exposure period.
Conclusion:
There were no observed effects on Lemna gibba G3 exposed to saflufenacil Metabolite M07 for any
test parameter. All EC50 values (frond number growth rate and frond number biomass) were >
30 mg/L, the highest concentration tested. The NOEC for each growth parameter was 30 mg/L.

Aquatic plants
TEST SUBSTANCE/PURITY: BAS 800 H Metabolite M08 – 95.1%
SPECIES: Lemna gibba G3
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 7 days
ENDPOINT: Growth rate and biomass inhibition based on frond number and dry weight
VALUE:
7 day EC50: >17 mg/L
NOEC: 5.2 mg/L

95% C.I.: not calculable
Probit Slope: Not applicable

REFERENCE: Porch J R, Kendall T Z, Krueger H O and Holmes C, 2008. BAS 800 H
METABOLITE M08: A 7-Day Toxicity Test With Duckweed (Lemna gibba G3), Project Number
147A-245, BASF Registration Number: 2008/7013851
KLIMISCH SCORE: 2b
AMENDMENTS/DEVIATIONS: Yes – No impact on study results
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FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD Draft Guideline 221; OPPTS 850.4400 (draft 1996); ASTM E 141591
DOSE LEVELS: 3.9, 6.5, 11, 18 and 30 mg/L (nominal)
ANALYTICAL MEASUREMENTS: yes
STUDY SUMMARY:
A 7-day static rangefinders was performed at nominal concentrations ranging from 0.49 to 60 mg
BAS 800 H Metabolite M08/L. Based on the results of the rangefinder definitive test
concentrations of 0, 3.9, 6.5, 11, 18 and 30 mg/L were selected for the definitive test.
Samples of test medium collected from new test solutions at test initiation had recoveries that
ranged from 96.1 to 98.7% of nominal concentrations. At test termination, the measured
concentrations in samples from the 3.9 and 6.5 mg/L treatment levels were less than the limit of
quantification (LOQ). The rest of the test solution samples had measured concentrations of 2.51,
5.39 and 10.2 mg/L, corresponding to 22.8, 29.9 and 34.2% of nominal concentrations, respectively.
Mean measured concentrations of the test solutions were 2.0, 2.5, 5.2, 9.8, and 17 mg/L,
representing 51, 39, 47, 54 and 58% of nominal concentrations, respectively.
Temperatures measured in water were within the range established for the test. The minimum and
maximum air temperature measured continuously throughout the study was 24.6 and 27.2°C,
respectively. The slightly elevated maximum temperature was considered to be inconsequential to
the test. Increases in pH were observed in the test solutions over the duration of the study were
attributed to photosynthetic activity of the test plants. Duckweed plants in each control replicate
exhibited normal growth throughout the test. The doubling time of frond number in the control was
1.8 days, which met the validity criteria for the test of <2.5 days.
The toxicity of BAS 800 H Metabolite M08 to duckweed was determined by evaluating the
production of plants and fronds and their general health over a 7-day exposure period.
Conclusion:
The lowest EC50 value for Lemna gibba G3 exposed to saflufenacil Metabolite M08 was based on
biomass, and was 11.8 mg/L. All other EC50 values (based on frond number growth rate based on
frond number and biomass) were > 17 mg/L, the highest concentration tested. The NOEC for each
growth parameter was 5.2 mg/L.
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CHRONIC TOXICITY (Freshwater species)
Fish
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Pimephales promelas
TYPE OF EXPOSURE: flow through
DURATION OF EXPOSURE: 33 days
ENDPOINT: Mortality of the embryos until hatch, number of surviving larvae at termination of
swim-up (day 6) and the survival of young fathead minnow until the termination of exposure (day
33), time to hatch and swim-up, toxic signs (symptoms), and weight (wet weight) and total length
(from tip of the snout to the end of the caudal fin) of surviving fish at the end of exposure.
VALUE:
NOEC:

≥ 10 mg a.i./L
(based on nominal concentration)
≥ 9.7 mg a.i./L (based on mean measured concentration)

REFERENCE: Zok S, 2006. BAS 800 H - Early Life-Stage Test on the Fathead minnow
(Pimephales promelas) in a flow through system, BASF Document ID 2007/7002034
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 210
OPPTS 850.1400
EPA-FIFRA 72-4

NO/GROUP: 4 replicates by concentrations
DOSE LEVELS: 0.1, 0.32, 1.0, 3.2 and 10 mg a.i./L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
The study was performed under flow-through conditions with 5 concentrations of the test substance
and a dilution water control.
The temperature was maintained generally at 25°C. The dilution water was unchlorinated drinking
water obtained from the municipal water works diluted with deionized water to achieve a hardness
of approximately 0.98 – 1.04 mmol/L (approximately 98 - 104 mg/L CaC03).
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All analytically determined concentration values of the test substance in the test water were within a
range of ± 20% of the nominal concentrations. The effect concentrations based on the mean of the
analytically determined concentrations of the active ingredient are reported in addition to the results
based on nominal concentrations.
The fertilized eggs used for the study were produced by parental fish kept in the testing facility. The
parental fathead minnows were delivered from Osage Catfisheries Inc. Eggs used in the study were
< 6 hours old before the start of the exposure.
The results were as follows:
- Survival
The survival until hatch, from the end of hatch (day 5) to the end of swim-up (day 6), from the end
of swim-up to the end of exposure (day 6 – 33) as well as over the whole exposure period (day 0 –
33) was not impaired by the test substance in any of the concentration groups.
In conclusion, the NOEC for survival is ≥10 mg/L (nominal concentration) and ≥ 9.70 mg/L (based
on the mean analytically determined concentrations)
- Time to hatch and swim-up
Hatch in the replicates of the control group started at day 1 and was completed on day 5. In all
concentration groups hatch started and ended nearly simultaneously with the control group.
The first swim-up was observed at day 4 in the replicates of the control group and in the
concentration groups. The swim-up was completed at day 6 in all test groups.
In conclusion, the NOEC for the time to hatch and swim-up is ≥10 mg/L (nominal concentration)
and ≥ 9.70 mg/L (based on the mean analytically determined concentration)
- Toxic signs (symptoms) and abnormalities
No abnormalities or toxic signs (symptoms) were observed in any concentration group or in the
control group.
In conclusion, the NOEC for toxic signs (symptoms) and abnormalities is ≥ 10 mg/L (nominal
concentration) and ≥ 9.70 mg/L (based on the mean analytically determined concentration).
- Body weight and length
In comparison to the control group body weight and length were not statistically impaired.
Thus, the NOEC for the impairment of body weight and length was ≥ 10 mg/L (nominal
concentration) and ≥ 9.70 mg/L (based on the mean analytically determined concentration).
In conclusion, under the conditions of this study, the overall NOEC (no observed effect
concentration) was ≥ 10 mg/L (nominal concentration) and ≥ 9.70 mg/L (based on the mean
analytically determined concentration).
Conclusion:
The NOEC (no observed effect concentration) for all endpoints was ≥ 10 mg/L (nominal
concentration) and ≥ 9.70 mg/L (based on the mean analytically determined concentration).

Invertebrates
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Daphnia magna
TYPE OF EXPOSURE: Semi-static (every 2-3 days)
DURATION OF EXPOSURE: 21-day
www.epa.govt.nz
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ENDPOINT:
- Survival of parent daphnids
- Number of offspring per parent
- Day of first brood
- Parental body length
- Visual observation of effects
VALUE:
Overall NOEC:
2.5 mg a.i./L
EC50 > 2.5 mg/L - < 5.0 mg/L
LOEC: 5.0 mg a.i./L
REFERENCE: Bergtold L and Weltje M, 2007. Chronic Toxicity of BAS 800 H to Daphnia magna
Straus in a 21-day Semi-static Test. Laboratory Report No. 123863, BASF DocID 2007/7013579
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: Yes – No impact on study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 211
OPPTS 850.1300

NO/SEX/GROUP: 10 daphnids per concentration and the control (kept individually) for growth,
reproduction and survival tests.
DOSE LEVELS: 0 (control), 0.3125, 0.625, 1.25, 2.5 and 5.0 mg a.i/L
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Analytical verification of the test item concentrations was conducted in all treatments at day 0, 2, 9,
12, 19 and 21. Recoveries ranged from 96.9% to 127.7% of nominal values in all the measurements
confirming the target concentrations. The biological results are based on nominal concentrations.
All the validity criteria of the standard chronic test were fulfilled.
At the highest test concentration of 5 mg BAS 800 H/L all parent daphnids died during the course
of the study. One and three daphnids died in the controls and the 2.5 mg a.i./L treatment,
respectively (EPA requires control mortality ≤ 30% and daphnids in each control produce at least
40 young after 21 days; OECD requires control mortality ≤ 20% and daphnids in each control
produce 20 young after three broods).
At the highest concentration of 5.0 mg a.i/L all parent daphnids died during the course of the study.
Hence, no reproductive performance was observed. In the other test concentrations, the
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reproductive performance of the daphnids ranged from 95.4 to 115.2 neonates per adult alive. There
was no statistically significant effect observed between control and concentrations up to and
including 2.5 mg a.i./L (ANOVA, Bonferroni post-hoc test, p<0.05).
Average daphnid body length ranged from 4.57 mm (control) to 4.34 mm (2.5 mg a.i./L). No
statistically significant differences between control and treatments were detected up to and
including 2.5 mg a.i./L (ANOVA, Bonferroni post-hoc test, p<0.05).
The overall NOEC based on reproduction and mortality and considering parent daphnia length is
thus 2.5 mg a.i./L. The LOEC is 5.0 mg a.i./L.
Conclusion:
The 21-day EC50 based on mortality was > 2.5 mg a.i/L and < 5.0 mg a.i./L. The 21-day NOEC
based on reproduction and mortality and parent Daphnia length was 2.5 mg a.i/L. Sublethal
effects included were the number of living offspring per parent, the day of first progeny and
the average body length of parent daphnia.
ACUTE TOXICITY (Marine or estuarine species)
Fish
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Sheepshead Minnow (Cyprinodon variegatus)
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96-hours
ENDPOINT: Mortality and sub-lethal effects
VALUE:
96 hr EC50: > 98 mg a.i./L
96 hr NOEC: 98 mg a.i./L
REFERENCE: Palmer S J, Kendall T Z, Krueger K O and Holmes C, 2007. BAS 800 H: A 96Hour Static Toxicity Test with the Sheepshead Minnow (Cyprinodon variegatus), Project Number
147A-213, Study Number: 132878. BASF Registration Number: 2007/7009824
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 203
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NO/GROUP: 2 replicates per treatment group (control and active ingredient groups), 10 fish per
replicate
DOSE LEVELS: 0, 7.5, 15, 30, 60 and 120 mg a.i/L (nominal)
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Nominal concentrations selected for use in this study were 7.5, 15, 30, 60 and 120 mg a.i./L. All
samples were centrifuged prior to analysis due to a visible precipitate in the 120 mg a.i./L test
solution. At nominal concentrations of 7.5, 15 and 30 mg a.i./L, measured concentrations ranged
from approximately 57 to 74% of nominal. At nominal concentrations of 60 and 120 mg a.i./L,
measured concentrations ranged from approximately 75 to 90% of nominal. While the measured
concentrations in the lowest three treatment groups were generally below 70% of nominal
concentrations, these concentrations were below the NOEC for the study. Measured concentrations
in the two highest treatment groups, which included the NOEC, remained greater than 75% of
nominal throughout the test. In addition, the measured concentrations at 48 and 96 hours were
within 85% of the Day 0 measured concentrations.
When the measured concentrations were averaged for the test samples collected at 0, 48 and 96
hours, the mean measured concentrations for the study were 5.0, 9.9, 19, 49 and 98 mg a.i./L.
These concentrations represent 67, 66, 63, 82 and 82% of nominal concentrations, respectively. The
results of the study were based on the mean measured test concentrations.
Water temperatures were within the 22 ± 2°C range established for the test. Dissolved oxygen
concentrations remained ≥ 6.1 mg/L (≥78% of saturation) throughout the test.
Measurements of pH ranged from 7.9 to 8.1 during the test. Salinity of the dilution water at test
initiation and termination was 21‰.
All sheepshead minnows in the negative control group and in all of the BAS 800 H treatment
groups appeared normal throughout the test, with no mortalities or signs of toxicity noted.
The no-mortality concentration and the NOEC were both 98 mg a.i./L, the highest concentration
tested. LC50 values at 24, 48, 72 and 96 hours were estimated to be >98 mg a.i./L, the highest
concentration tested.
Conclusion:
Sheepshead minnows (Cyprinodon variegatus) were exposed under static conditions for 96
hours to five mean measured concentrations of saflufenacil ranging from 5.0 to 98 mg a.i./L.
There were no effects observed among the fish at any concentration tested. The 96-hour LC50
value was >98 mg a.i./L, the highest concentration tested. The no-mortality concentration and
the NOEC were both 98 mg a.i./L, the highest concentration tested.
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Invertebrates
SPECIES: Saltwater mysid (Americamysis bahia)
TYPE OF EXPOSURE: Flow-through
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Mortality and sublethal effects
VALUE:
96 hr LC50: 8.0 mg a.i./L
96 hr NOEC: 1.3 mg a.i./L
REFERENCE: Blankinship A S, Kendall T Z, Krueger K O and Holmes C, 2007. BAS 800 H: A
96-Hour Toxicity Test with the Saltwater mysid (Americamysis bahia), Project Number 147A-212,
Study Number: 132881, BASF Registration Number: 2007/7009955
KLIMISCH SCORE: 2b
DEVIATIONS/AMENDMENTS: Yes – No impacts on study results
FLAG (Key study, supporting study or weight of evidence): Supporting study
GLP: Yes
TEST GUIDELINES: U.S. US EPA Guidelines Series 850, Number 850.1035, Mysid Acute
Toxicity Test
NO/SEX/GROUP: 2 replicates per treatment group (control, solvent control and active ingredient
groups), 10 mysids per replicate
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
DOSE LEVELS: 1.3, 2.2, 3.6, 6.0 and 10 mg a.i./L (nominal)
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Nominal concentrations selected for use in this study were 1.3, 2.2, 3.6, 6.0 and 10 mg a.i./L. The
pretest results ranged from 94 - 96% of nominal.
The analytical results during the study ranged from 95 - 100% of nominal. When the measured
concentrations of the test samples collected at 0, 48 and 96 hours were averaged, the mean
measured concentrations for the study were 1.3, 2.1, 3.5, 5.8 and 9.9 mg a.i./L, representing 100,
95, 100, 97 and 99% of nominal concentrations, respectively. The results of the study were based on
the mean measured test concentrations.
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Water temperatures were within the 25 ± 2°C range established for the test. Dissolved oxygen
concentrations remained >6.8 mg/L (>93% of saturation) throughout the test. Measurements of pH
ranged from 8.0 to 8.1. Salinity of the dilution water at test initiation and termination was 19%o.
With the exception of two mortalities in both the negative and solvent control group, all mysids in
the negative and solvent control groups appeared normal throughout the test. Percent mortality at
test termination in the 1.3, 2.1, 3.5, 5.8 and 9.9 mg a.i./L treatment groups was 10, 20, 30, 20 and
70%, respectively. Surviving mysids in the 1.3, 2.1, 3.6, and 5.8 mg a.i./L treatment groups also
appeared normal throughout the test. Three lethargic mysids were observed in the 9.9 mg a.i./L
treatment group at test termination. Since there was 10% mortality in both the negative and solvent
control groups, the 10% mortality observed in the 1.3 mg a.i./L group was considered to be
comparable to the controls and not treatment related. Therefore, both the no-mortality concentration
and the NOEC was 1.3 mg a.i./L.
Conclusion:
Saltwater mysids (Americamysis bahia) were exposed under flow-through conditions for 96
hours to five mean measured concentrations of BAS 800 H ranging from 1.3 to 9.9 mg a.i./L.
The 96-hour LC50 value was 8.0 mg a.i./L. The no-mortality concentration and the NOEC
were both 1.3 mg a.i./L.

Invertebrates
TEST SUBSTANCE/PURITY: The test substance was identified as: 4775453 - 95.4%
SPECIES: Saltwater mysid (Americamysis bahia)
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Mortality and sub-lethal effects
VALUE:
96 hr LC50: > 98 mg a.i./L
96 hr NOEC: 25 mg a.i./L Probit Slope: NA
REFERENCE: Minderhout T, Kendall T Z, Krueger H O and Holmes C, 2008. BAS 800H
Metabolite M07: A 96-Hour Static Acute Toxicity Test with the Saltwater mysid (Americamysis
bahia), Project Number 147A-246, Study Number: 356246, BASF Registration Number:
2008/7015130
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Supporting study
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GLP: Yes
TEST GUIDELINES: U.S. US EPA Guidelines Series 850, Number 850.1035, Mysid Acute
Toxicity Test
NO/SEX/GROUP: 2 replicates per treatment group (control, solvent control and active ingredient
groups), 10 mysids per replicate
DOSE LEVELS: 6.3, 13, 25, 50 and 100 mg/L (nominal)
ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
A 96-hour static rangefinder was performed at nominal concentrations ranging from 0.24 to 30
mg/L. Based on the results of the rangefinder definitive test concentrations of 6.3, 13, 25, 50 and
100 mg/L were selected for the definitive test.
Nominal concentrations selected for use in this study were 6.3, 13, 25, 50 and 100 mg a.i./L.
Measured concentrations ranged from approximately 98 to 101% of nominal. When measured
concentrations of the samples collected during the test were averaged, the mean measured test
concentrations for this study were 6.2, 13, 25, 50 and 98 mg a.i./L, representing 98, 100, 100, 100
and 98% of nominal concentrations, respectively.
The results of the study were based on the mean measured concentrations.
Water temperatures were within the 25 ± 2°C range established for the test.
Dissolved oxygen concentrations remained ≥ 6.5 mg/L (89% of saturation) throughout the test.
Measurements of pH ranged from 7.7 to 8.2. Salinity of the dilution water at test initiation and
termination was 20‰.
Saltwater mysids in the negative and solvent control groups and in the 6.2 to 25 mg a.i./L treatment
of the BAS 800H Metabolite M07 treatment groups appeared healthy and normal throughout the
test, with no mortalities or overt signs of toxicity noted. Up to four lethargic mysids were noted in
each of the 50 and 98 mg a.i./L during the test. A single mortality was noted in the 50 mg a.i./L at
test termination, but was considered an incidental dead since no mortality was observed in the
highest test concentration. The no-mortality concentration and the NOEC were 98 and 25 mg a.i./L,
respectively. LC50 values at 24, 48, 72 and 96 hours were estimated to be > 98 mg a.i./L, the highest
concentration tested.
Conclusion:
Saltwater mysids, Americamysis bahia, were exposed under static conditions for 96 hours to
five mean measured concentrations of saflufenacil Metabolite M07 ranging from 6.2 to 98 mg
a.i./L.
The 96-hour LC50 value was > 98 mg a.i./L, the highest concentration tested. Saltwater mysids
exposed to saflufenacil Metabolite M07 at concentrations ≤ 25 mg a.i./L appeared normal with
no mortality or overt signs of toxicity. The no-mortality concentration and NOEC were 98
and 25 mg a.i./L, respectively.
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Invertebrates
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Eastern oyster (Crassostrea virginica)
TYPE OF EXPOSURE: Flow-through
DURATION OF EXPOSURE: 96 hours
ENDPOINT: Mortality and sub-lethal effects
VALUE:
96 hr EC50: >6.0 mg a.i./L
96 hr NOEC: 6.0 mg a.i./L
REFERENCE: Palmer S J, Kendall T Z, Krueger K O and Holmes C, 2007. BAS 800 H: A 96Hour 96-Hour Shell Deposition Test with the Eastern oyster (Crassostrea virginica), Project
Number 147A-212, Study Number: 132881, BASF Registration Number: 2007/7009823
KLIMISCH SCORE: 2b
FLAG (Key study, supporting study or weight of evidence): Supporting study
GLP: Yes
DEVIATIONS/AMENDMENTS: No
TEST GUIDELINES: U.S. US EPA Guidelines Series 850, Number 850.1025, Oyster Acute
Toxicity Test (Shell Deposition)
NO/SEX/GROUP: 1 replicate per treatment group (control, solvent control and active ingredient
groups), 10 oysters per replicate
DOSE LEVELS: 0, 0.78, 1.3, 2.2, 3.6, and 6.0 mg a.i/L (nominal)
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
A 96-hour flow-through rangefinder was performed at nominal concentrations ranging from 0.24 to
30 mg BAS 800H/L. There were no effects on shell deposition up to 9.0 mg a.i./L, and only 27%
inhibition of shell deposition at 30 mg a.i./L. However, a white precipitate was observed in the
diluter mixing chambers at 9.0 and 30 mg a.i./L, and in the test chambers at 30 mg a.i./L.
Therefore, the highest nominal concentration for the definitive test was selected to test up to the
apparent limit of solubility in the test system. Based on the results of the rangefinder definitive test
concentrations of 0.78, 1.3, 2.2, 3.6, and 6.0 mg a.i./L were selected for the definitive test.
Measured concentrations ranged from approximately 97 to 104% of nominal. The results of the
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study were based on the mean measured test concentrations.
Water temperatures were within the 20 ± 2ºC range established for the test. Dissolved oxygen
concentrations remained ≥ 5.9 mg/L (74% of saturation) throughout the test. Measurements of pH
ranged from 7.8 to 8.0. Salinity in the test chambers was 20‰ at test initiation and termination.
There were no mortalities among oysters in any treatment or control group during the test. All
oysters appeared normal throughout the 96-hour exposure period. After 96-hours, the mean shell
deposition in the negative and solvent control groups was 4.33 and 5.28 mm, respectively. When
the shell deposition data for the negative control was compared with the solvent control, a
statistically significant difference was found at the 95% level of confidence. Therefore, the solvent
control group was used for comparison with the treatment groups since it had a greater mean growth
and smaller standard deviation than the negative control and therefore, provided a more
conservative estimate of toxicity. Mean shell deposition in the 0.80, 1.4, 2.3, 3.6 and 6.0 mg a.i./L
treatment groups was 5.36, 4.50, 5.39, 4.40 and 5.02 mm, respectively. Dunnett‟s test indicated
shell deposition did not significantly decrease in any BAS 800 H treatment groups in comparison to
the solvent control (p > 0.05).
Percent inhibition of shell growth was calculated relative to the solvent control data. Inhibition of
shell growth in the 0.80, 1.4, 2.3, 3.6 and 6.0 mg a.i./L treatment groups was –1.5, 15, -2.1, 17 and
4.9%, respectively. Any inhibition of growth in the treatment groups was slight and was not
concentration-dependent. Therefore, the NOEC was considered to be 6.0 mg a.i./L. The 96-hour
EC50 was estimated to be >6.0 mg a.i./L, the highest concentration tested.
Conclusion:
Eastern oysters (Crassostrea virginica) were exposed under flow-through conditions for 96
hours
to five mean measured concentrations of saflufenacil ranging from 0.80 to 6.0 mg a.i./L. There
were no mortalities or clinical signs of toxicity observed at any concentration tested. The 96hour EC50 value for shell deposition was >6.0 mg a.i./L, the highest concentration tested. The
NOEC was 6.0 mg a.i./L.

Algae
TEST SUBSTANCE/PURITY: BAS 800 H – Purity: 93.8%
SPECIES: Skeletonema costatum
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 96 hours
ENDPOINT: EC50/IC50 and NOEC
VALUE:
Cell density
96 hr EC50/ IC50: 0.22 mg a.i./L

95% C.I.: 0.11 to 0.44 mg a.i./L
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96 hr NOEC: 0.078 mg a.i./L

Probit Slope: NA

REFERENCE: Sindermann A B, Kendall T Z, Krueger K O and Holmes C, 2007. BAS 800 H: A
96-Hour Toxicity Test with the Marine Diatom (Skeletonema costatum), Project Number 147A-216,
Study Number: 132857, BASF Registration Number: 2007/7009826
KLIMISCH SCORE: 2b
FLAG (Key study, supporting study or weight of evidence): Supporting study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850, Number 850.5400, Algal Toxicity, Tiers I
and II
DOSE LEVELS: 0.41, 0.91, 2.0, 4.5 and 10 mg a.i./L
STUDY SUMMARY:
At 96 hours, the 0.91, 2.0 and 4.5 mg a.i./L treatment groups exhibited no visual evidence of algal
growth (i.e., absence of color in the test solution). A 0.5 mL aliquot of test solution was taken from
each replicate test chamber and pooled by treatment. The solution was diluted in 100 mL of culture
medium to a concentration of test substance that theoretically would not inhibit growth. A negative
control flask was prepared for comparison by diluting 0.5 mL of solution from a single negative
control replicate to 100 mL with culture medium. Growth of these subcultures was monitored for up
to 5 days to determine whether inhibition of growth observed at these test concentrations was
reversible. Samples were collected for cell counts at recovery phase initiation, on Day 3 and 4, and
at termination of the recovery phase. The recovery phase was terminated on Day 4 for the 0.91 and
2.0 mg a.i./L treatment levels and on Day 5 for the 4.5 mg a.i./L treatment level when algal growth
was sufficient to indicate that the algal cells had recovered from effects due to the test substance.
Recovery phase cell counts were conducted using a hemacytometer and microscope. Each sample
was diluted using an electrolyte solution (Isoton®), as needed, to maintain counting accuracy. A
small amount of each sample was loaded onto a hemacytometer and 10 grids were counted. The
mean number of cells per grid was calculated and this value was used to calculate the cell density of
the sample. Using this technique, the minimum quantifiable cell density was 1000 cells/mL.
Small cells were noted in the 0.17, 0.39, 0.85, 1.9 and 4.3 mg a.i./L treatment groups at 96 hours.
Conclusion:
Mean measured concentrations of the test solutions were 0.037, 0.078, 0.17, 0.39, 0.85, 1.9, and
4.3 mg a.i./L. The NOEC and EC50 values based on cell density were 0.078 and 0.22 mg a.i/L,
respectively. The % growth inhibition in the treated algal culture as compared to the control
ranged from –2.9 to 84%.

CHRONIC TOXICITY (Marine or estuarine species)
No data available.
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General conclusion about aquatic ecotoxicity:
For saflufenacil a series of acute studies have been conducted to GLP and test guidelines in rainbow
trout (Oncorhynchus mykiss), bluegill sunfish (Lepomis macrochirus), sheepshead minnow
(Cyprinodon variegatus), Daphnia magna, saltwater mysid (Americamysis bahia), eastern oyster
(Crassostrea virginica), green algae (Pseudokirchneriella subcapitata), marine diatom
(Skeletonema costatum), blue-green algae (Anabaena flos-aquae), freshwater diatom (Navicula
pelliculosa), and duckweed (Lemna gibba). Pseudokirchneriella was the most sensitive test species
with EC50 = 0.041 mg/L and NOEC about 0.020 mg/L. In a series of sub-chronic (and
reproductive) toxicity studies conducted to GLP and test guidelines in fathead minnow (Pimephales
promelas), and Daphnia magna, Daphnia was the most sensitive test species with NOEC = 2.50
mg/L.
Saflufenacil is classified 9.1A for aquatic effects given the toxicity to algae. Considering
saflufenacil content in Sharpen®, this formulation is also classified 9.1 A (see Confidential
Information).
Saflufenacil main metabolites are considered as less toxic that the active ingredient based on the
information submitted by the applicant.

ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITES
SEDIMENT TOXICITY
Sediment-dwelling organisms - Chironomid
TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Chironomus riparius
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 30 days
ENDPOINT: Development rate and emergence
VALUE:
NOEC emergence = 5.20 mg/kg dry sediment (initial measured valueconcentrations)
NOEC values for pore water and overlaying water in this treatment were 39.35 and 2.60 mg/L
(based on mean-measured concentrations), respectively.
NOEC development rate was > 7.68 mg/kg dry sediment (initially measured).
EC50 values for development rate and emergence could not be calculated, but are > 7.68 mg/kg dry
sediment (initial measured concentrations).
REFERENCE: Weltje L. and Pupp A, 2007. Chronic toxicity of BAS 800 H (Reg. No. 4054449) to
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the non-biting midge Chironomus riparius exposed via spiked-sediment, BASF Doc ID
2007/1035748
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 218
NO/GROUP: four replicates, plus a solvent (acetone) control with six and a solvent free (water)
control with four replicates. 20 C. riparius first instar larvae were added to each vessel.
DOSE LEVELS: 3.125, 6.25, 12.5, 25.0 and 50.0 mg/kg dry sediment and, in addition, a control
group receiving only dilution water and a solvent control (acetone) group
STUDY SUMMARY:
The artificial substrate as described in OECD guideline 218 is used as sediment. It is composed as
follows:
4 - 5% finely ground sphagnum peat
20% kaolin clay (kaolinite content > 30%)
75% quartz sand (ISS-0-VAC, Fa. Gebr. Willersinn)
> 80% has a particle size > 0.09 and < 0.18 mm
ca. 0.75% CaC03 (Riedel-de-Haen 12010)
The dry constituents (about 5 kg of dry sediment) were blended and mixed thoroughly with some
water so that the sediment is moist. The pH was determined to be 6.74 and the moisture content was
28.8%.
The exposure in the test was achieved via treated (spiked) sediment. For the application, a stock
solution was prepared by dissolving 761.46 mg of BAS 800 H in 250 mL acetone. For the test
concentration of 50.0 mg/kg dry sediment, 10.0 ml of the stock solution were added to 80 g of
quartz sand and mixed homogeneously. After an evaporation time of about 2 h under the fume
hood, the spiked quartz sand was added to 620 g sediment and mixed again thoroughly. In order to
include potentially remaining residues from the vessel in which the quartz sand and the test item
were mixed, the vessel was rinsed with 100 mL deionised water, which were carefully added to the
sediment. Afterwards, the moisture content of the sediment was approximately 30%. Then, 100 ± 2
g of the spiked sediment was added to each of five 600 mL glass beakers (one for chemical analysis
and 4 for exposure). For the lower concentrations the exact same procedure was repeated using
dilutions of the abovementioned stock solution. The stock solution and further dilutions were clear
without any visible precipitation. It was assured that the same concentration of solvent was used in
the sediment of the solvent control. For the water control, the dry quartz sand was mixed into the
sediment.
The validity criteria of the Chironomus spiked-sediment toxicity test, according to the OECD
guideline 218 (2004), were all fulfilled.
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The air temperature during the test was 20 - 22°C. During the "day" phase, the light intensity was
between 620 and 860 lux. The ammonium measurements at DAI 0 yielded a value of 0.2 mg/L in
the control and 0.5 mg/L in the solvent control and the 50.0 mg/kg dry sediment treatment. At DAI
28 these measurements yielded a value of 0 mg/L in the control, the solvent control and the 50.0
mg/kg dry sediment treatment. The total hardness of the M4 water during the test ranged from 2.759
to 3.204 mmol/L.
Analytical confirmation of the sediment concentration at DAT 2 by HPLC-MS/MS yielded the
following initially measured concentrations for BAS 800 H: 0.981, 2.07, 2.79, 5.20 and 7.68 mg/kg
dry sediment. Hence, the recovery of the test item in the treated sediment ranged from 15.4 to
33.2%. To study the fate of BAS 800 H in the test system, additional measurements of BAS 800 H
in pore water and overlaying water were made. These results show that BAS 800 H has quite a low
affinity for sediment and quickly redistributed into the pore water and the overlying water. To
quantify the redistribution, a mass balance was made on basis of the measured amounts in sediment,
overlaying water and pore water. On DAT 2 already most of the test item was found in pore water
and some in overlaying water. The mass balance on DAT 2 shows, that the total recovery in the
whole system was between 106.7 and 124.4%. This confirms the correct application of the test item
on DAT 0.
At test end (DAT 30) the recovery of the test item in sediment ranged from 3.61 to 4.35%. Most of
the test item was found in overlaying water and some in pore water. Total recovery in the whole
system on DAT 30 ranged from 77.6 to 85.6%. This indicates that BAS 800 H undergoes some
degradation in our system. Further, from these data it becomes evident that over time BAS 800 H
moves from sediment via pore water into the overlaying water.
Following the OECD Guideline 218, the biological results are based on initially measured sediment
concentrations. Since the test item concentrations in pore water and overlaying water were
considerable, the NOEC was also expressed in mean-measured concentrations for these media.
On DAI 15 (= DAT 17), the first emerged midges were observed, which is normal under the
conditions of our test system. Males always emerge earlier than females, which is a natural
phenomenon in C. riparius. There was no indication for different effects on males and females.
Therefore, and to improve statistical power, male and female data were pooled for the calculations.
There was no significant difference between the water and the solvent control (Bonferroni's post
test, a = 0.05), and thus an effect of the solvent could be excluded. Significant effects on emergence
in comparison to the solvent control were found for the 2.79 and 7.68 mg/kg dry sediment
treatments (initially measured). The calculated significance for the 2.79 mg/kg dry sediment
treatment was disregarded, since no significant effect on emergence was observed in the next higher
treatment (5.20 mg/kg dry sediment) and thus no concentration response relation was evident. Also,
there were no effects on development in any treatment.
Therefore, the lower emergence in the 2.79 mg/kg dry sediment treatment was attributed to chance
and not as a result of exposure to the test item. Moreover, the emergence in all treatments was
above 70% and thus fulfilled the validity criterium for control emergence as described in the OECD
guideline 218.
The NOEC for emergence was 5.20 mg/kg dry sediment (ANOVA with Bonferroni's post test). The
NOEC values for pore water and overlaying water in this treatment were 39.35 (mean of 71.1 +
7.60) and 2.60 (rounded mean of 1.96 + 3.23) mg/L, respectively.
The NOEC for development rate was > 7.68 mg/kg dry sediment. EC50 values could not be
calculated due to a lack of effects. Thus, the EC50 for both parameters is > 7.68 mg/kg dry sediment.
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Conclusion:
Based on the findings, the NOEC for emergence was 5.20 mg/kg dry sediment. The NOEC
values for pore water and overlaying water in this treatment were 39.35 (mean of 71.1 + 7.60)
and 2.60 (rounded mean of 1.96 + 3.23) mg/L, respectively. The NOEC for development rate
was ≥ 7.68 mg/kg dry sediment. EC50 values could not be calculated due to a lack of effects.
Thus, the EC50 for both parameters is > 7.68 mg/kg dry sediment.

ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITES
SOIL TOXICITY
As for aquatic compartment, no data was generated on the formulated product except for non target
plants.
ACUTE TOXICITY
Soil macro-invertebrates
TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Eisenia fetida
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 14 days
ENDPOINT: Mortality, behaviour and weight change.
VALUE:
14-day LC50: > 1000 mg a.i./kg dw soil
14-day NOEC: 1000 mg a.i./kg dw soil
REFERENCE: Vertesi A, 2006. Acute toxicity of BAS 800 H (Reg.No. 4054449) on Earthworms
(Eisenia fetida) in Artificial Soil with 5% peat. Report No. 06/230-125G, BASF Doc ID
2006/1015846
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
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TEST GUIDELINES: OECD 207
NO/GROUP: 4 replicates were prepared for each treatment group, each containing 10 worms
DOSE LEVELS: 31.3, 62.5, 125, 250, 500, 1000 mg a.i./kg dw of soil (nominal)
STUDY SUMMARY:
A non-GLP range finding study was conducted to determine suitable concentrations for the test.
Acetone solvent was used to prepare the test item solutions. 0.5 mL samples from the dilution series
were mixed into the wetted artificial soil. Tested concentrations were 3.33, 10, 33.3, 100, 333 and
1000 mg a.i./kg dw of soil. An untreated and a solvent control (acetone) were included. Mortality
was checked after 7 and 14 days of exposure, biomass changes were recorded after 14 days. No
mortality was observed in any test concentration and the control. Biomass changes were between 11.76% and -21.54% in the test item concentrations, compared to -14.38% in the control and 16.61% in the solvent control.
Artificial soil was used, containing 5% sphagnum peat, 20% kaolin clay, 75% industrial sand. The
water content was 0.99 g/100 g dry soil; the final water content was equivalent to about 60% of
WHCmax (45.38 gwater/100 g soil dw). The pH was adjusted to 6.0 ± 0.5.
After 14 days of exposure, no mortality was observed in the test item concentration range of 62 .51000 mg/kg soil dry weight and in the control. Statistically not significant mortality of 2.5 % was
observed in the treated group of the concentration of 31 .3 mg/kg soil dry weight (Fisher's Exact
Test; a=0.05). The LC50 was determined to be higher than 1000 mg BAS 800 H /kg soil dry weight.
The biomass development was not statistically significantly inhibited in the whole concentration
range (Dunnett's Test and Bonferroni t-Test; a=0.05).
The test is valid if in the control group the mortality does not exceed 10 % and the biomass does not
decrease by more than 20 %.
Conclusion:
In a 14-d toxicity study to earthworms (Eisenia fetida) with saflufenacil, the LC50 was higher
than 1000 mg/kg soil dry weight. The NOEC related to mortality and biomass was determined
to be 1000 mg/kg soil dry weight. Therefore saflufenacil is not considered as hazardous to
earthworms in accordance with the classification system under the HSNO Act.

Soil macro-invertebrates
TEST SUBSTANCE/PURITY: M800H08, Reg No. 4773881 (metabolite) – 95.1%
SPECIES: Eisenia fetida
TYPE OF EXPOSURE: Static
DURATION OF EXPOSURE: 14 days
ENDPOINT: Mortality, behavioural effects and weight change.
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VALUE:
14-day LC50: > 1000 mg a.i./kg dw soil
14-day NOEC: 1000 mg a.i./kg dw soil
REFERENCE: Luehers U, 2008. Acute Toxicity (14 Days) of Reg.No. 4773881 (Metabolite of
BAS 800 H, M800H08) to the Earthworm Eisenia fetida in Artificial Soil. Study Number: 355542,
BASF Registration Number: 2008/1036410
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 207
NO/GROUP: 4 replicates were prepared for each treatment group, each containing 10 worms
DOSE LEVELS: Control, 31.25, 62.5, 125, 250, 500 and 1000 mg M800H08/kg soil dry weight
(nominal).
STUDY SUMMARY:
Artificial soil according to OECD 207; pH 6.3 - 6.5 at test initiation, pH 6.0 - 6.1 at test
termination; water content: 27.9% to 32.0% (48.1% to 55.2% of maximum water holding capacity
(WHC) at test initiation, 30.1% to 31.1% (51.9% to 53.6% of the maximum WHC at test
termination, temperature: 18.0 °C - 22.0 °C; continuous illumination at 410 to 670 lux.
In an acute toxicity laboratory study, adult earthworms of the species Eisenia fetida Savigny
(Annelida: Oligochaeta), were exposed to M800H08 (metabolite of BAS 800 H). The test item was
mixed into artificial soil at rates of 31.25, 62.5, 125, 250, 500 and 1000 mg M800H08/kg dry soil.
For the control treatment, the soil was left untreated. The worms were introduced on top of the soil.
Four replicates were prepared for the treatment groups, each containing 10 worms. Assessment of
mortality and weight change as sub-lethal parameter was made 7 and 14 days after treatment.
Assessment of behaviour was made after 14 days.
After 14 days of exposure, no mortality was observed in the control and the test item
concentrations. The biomass development was not statistically significantly inhibited in the whole
concentration range (Dunnett's test α = 0.05). No other particular behavioural or morphological
changes were observed.
The test is valid if in the control group the mortality does not exceed 10 % and the biomass does not
decrease by more than 20 %.
Conclusion:
In a 14-d toxicity study to earthworms (Eisenia fetida) with Reg.No. 4773881 (metabolite of
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saflufenacil, M800H08), the LC50 was greater than 1000 mg Reg.No. 4773881/kg dry weight.
The
NOEC related to mortality and biomass was determined to be 1000 mg Reg.No. 4773881/kg
soil
dry weight. Therefore Reg.No. 4773881 is not considered as hazardous to earthworms in
accordance with the classification system under the HSNO Act.

Non-target plant
TEST SUBSTANCE/PURITY: BAS 800 01 H (substance) – 69.6%
SPECIES: Corn (Zea mays), Onion (Allium cepa), Ryegrass (Lolium perenne), Wheat (Triticum
aestivum), Bean (Phaseolus vulgaris), Cabbage (Brassica oleracea), Lettuce (Lactuca sativa),
Oilseed Rape (Brassica napus), Soybean (Glycine max), Tomato (Lycopersicon esculentum)
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 21 days
ENDPOINT: Survival, height and dry weight
VALUE: Refer to the study summary
REFERENCE: Porch J R, Krueger H O, Martin K H and Holmes C, 2007. BAS 800 01 H: A
Toxicity Test to Determine the Effects of the Test Substance on Vegetative Vigor of Ten Species of
Plants, Project Number 147-227, Study Number: 147482, BASF Registration Number:
2007/7013633
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850,Numbers 850.4225, Seedling Emergence,
and 850.4250, Vegetative Vigor, Tier II
NO/GROUP: Within each treatment and control group there were six replicated experimental units,
each consisting of five plants, with each plant contained in a separate pot. Each replicate set of pots
was assigned to a subirrigation tray.
DOSE LEVELS:
For bean, lettuce, soybean, and tomato: 0, 0.012, 0.049, 0.20, 0.78, 3.1, and 13 g a.i./ha
For onion: 0, 0.39, 1.6, 6.3, 25, and 100 g a.i./ha
For cabbage and oilseed rape : 0, 1.6, 3.1, 6.3, 13, 25, and 50 g a.i./ha
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For wheat: 0, 1.2, 3.7, 11, 25, and 100 g a.i./ha
For ryegrass: 0, 25, 50, 100, 200, and 400 g a.i./ha
For corn: 0, 3.1, 6.3, 13, 25, 50, and 100 g a.i./ha
STUDY SUMMARY:
A single application of BAS 800 01 H was made to each treatment group. Spray mixtures were
applied at a nominal spray volume of approximately 200 L/ha. Seedlings were randomly assigned to
treatment groups prior to test initiation. The replicate pots were placed in a randomized block
design on greenhouse tables after spray mixtures were applied.
Observations of height and condition were made on Day 0 (prior to application), 7, 14, and 21. Dry
weights were determined from plant shoots collected on Day 21.
Vegetative Vigor - The Effect Rates of BAS 800 01 H on 21-Day Height and Dry Weight
Species

Height (g a.i./ha)
NOER LOER ER25
ER50

Dry Weight (g a.i./ha)
NOER LOER
ER25
ER50

Monocots:
Corn (Zea mays)
Onion (Allium cepa)
Ryegrass (Lolium
perenne)
Wheat
aestivum)

(Triticum

50

100

>100

>100

6.3

13

11.9

76.1

25

27.6

>100

6.3

25

14.6

36.5

100

200

>400

>400

200

95.7

246

11

25

>100

>100

6.3

100
1.2

3.7

9.33

68.9

0.20

0.78

0.80

1.49

0.281

1.6

1.62

5.44

Dicots:
Bean
vulgaris)

(Phaseolus

Cabbage
oleracea)

(Brassica

Oilseed rape (Brassica
napus)
Lettuce
sativa)

(Lactuca

Soybean (Glycine max)

0.78
6.3

3.1

1.07

1.93

13

15.8

50

24.5

63.9

3.1

6.3

5.91

3.1

>3.1

>3.1

>3.1

0.049

0.20

0.383

1.74

0.78

3.1

1.61

0.049

0.20

0.75

2.23

0.78

0.92

0.20

0.78

0.18

0.57

25

Tomato (Lycopersicon
0.20
esculentum)
1 – Calculated ER05 estimate.

>50

5.97
>3.1

22.2

There were no effects on survival of corn, wheat, and soybean, therefore, the NOER was the highest
rate tested (100, 100, and 13 g a.i./ha, respectively). Treatment-related reductions of survival were
observed, but were less than 25%, in ryegrass. For this species, the ER25 was considered to be greater
than the highest treatment level tested. Effects were observed on all other species. The NOER,
LOER, ER25, and ER50 for survival of the ten test species are listed in the table below:
Vegetative Vigor - The Effect Rates of BAS 800 01 H on Survival
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Species
NOER

Survival (g a.i./ha)
LOER
ER25
ER50

Monocots:
Corn (Zea mays)
100
>100
>100
>100
Onion (Allium cepa)
6.3
25
23.1
38.4
Ryegrass (Lolium perenne)
100
200
>400
>400
Wheat (Triticum aestivum)
100
>100
>100
>100
Dicots:
Bean (Phaseolus vulgaris)
0.78
3.1
2.52
2.89
Cabbage (Brassica
6.3
13
9.41
17.6
oleracea)
Oilseed Rape (Brassica
3.1
6.3
7.59
12.9
napus)
Lettuce (Lactuca sativa)
0.20
0.78
0.281
0.509
Soybean (Glycine max)
13
>13
>13
>13
Tomato (Lycopersicon
0.20
0.78
0.86
1.21
esculentum)
Signs of toxicity primarily observed on plants were necrosis, leaf curl, mortality, stem curl, and
chlorosis. Severity of signs appeared dose-responsive, increasing with the increase in test
concentration.
Conclusion:
An application of SHARPEN® on seedlings at rates up to 400 g a.i./ha resulted in adverse
effects on
the ten test species. Treatment-related reductions of the mean height were observed, but were
less than 25%, on corn, ryegrass, and wheat. For these species, the ER25 for height was
considered to be greater than the highest treatment level. Apparent treatment-related
reductions in the mean dry weight of lettuce plants were observed at the 0.20, 0.78, and 3.1 g
a.i./ha application rates, however, none of the reductions was significant (p>0.05) relative to
the control mean. The lack of significance arose from high variability in the control group.
Therefore SHARPEN® is not considered as hazardous to terrestrial plants.

Non-target plant
TEST SUBSTANCE/PURITY: BAS 800 01 H (substance) – 69.6%
SPECIES: Corn (Zea mays), Onion (Allium cepa), Ryegrass (Lolium perenne), Wheat (Triticum
aestivum), Bean (Phaseolus vulgaris), Cabbage (Brassica oleracea), Lettuce (Lactuca sativa),
Oilseed Rape (Brassica napus), Soybean (Glycine max), Tomato (Lycopersicon esculentum)
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 21 days
ENDPOINT: Survival, height and dry weight
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VALUE: Refer to the study summary
REFERENCE: Porch J R, Krueger H O, Martin K H and Holmes C, 2007. BAS 800 01 H: A
Toxicity Test to Determine the Effects of the Test Substance on Seedling Emergence of Ten
Species of Plants, Project Number 147-226, Study Number: 147488, BASF Registration Number:
2007/7013632
KLIMISCH SCORE: 1a
DEIATIONS/AMENDMENTS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850,Numbers 850.4225, Seedling Emergence,
and 850.4250, Vegetative Vigor, Tier II
NO/GROUP: Each of the controls and treatment group had four replicate pots with ten seeds
planted in each pot.
DOSE LEVELS:
0, 0.549, 1.65, 4.94, 14.8, 44.4, and 133 g a.i./ha for oilseed rape, lettuce, and tomato
0, 1.65, 4.94, 14.8, 44.4, and 133 g a.i./ha for cabbage and soybean
0, 4.94, 14.8, 44.4, 133, and 400 g a.i./ha for corn, onion, ryegrass, wheat, and bean
STUDY SUMMARY:
A range-finding study was conducted with all ten species at the application rates of 400, 40, and 4 g
a.i./ha, a negative and an adjuvant control group. The range-finding test was conducted in the
greenhouse under similar lighting and temperature conditions as the definitive test. Range-finding
results varied by species, and were used to select the definitive test application rates.
A single application of BAS 800 01 H was made to each treatment group, while the negative control
group was sprayed with water. Spray mixtures were applied at a nominal spray volume of 200 liters
per hectare.
Negative and adjuvant control group means were compared using a t-test.
Although there were significant (p<0.05) differences between the control group means of corn,
wheat cabbage, and soybean, the observed differences were not considered to be an effect of the
adjuvant.
Therefore, the adjuvant and negative control groups for all species were pooled for comparison to
the treatment groups.
No adverse effects on emergence or survival were observed on corn. Effects on emergence,
survival, or both were observed on the remaining eight test species. The NOER, LOER, ER25, and
ER50 for the ten test species are listed in the table below.
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Seedling Emergence -The Effect Rates of BAS 800 01 H on 21-Day Emergence and Survival
Species

21-Day Emergence (g ai/ha)

21-Day Survival (g ai/ha)

NOER

LOER

ER25

ER50

NOER

LOER

ER25

ER50

Corn (Zea
mays)

400

>400

>400

>400

400

>400

>400

>400

Onion (Allium
cepa)

0.201

4.94

Ryegrass
(Lolium
perenne)

14.8

44.4

>400

Wheat
(Triticum
aestivum)

133

400

Bean
(Phaseolus
vulgaris)

400

Cabbage
(Brassica
oleracea)

Monocots:

3.00

19.7

1.541

4.94

6.44

17.4

>400

14.8

44.4

107

>400

>400

>400

14.8

44.4

>400

>400

>400

>400

>400

44.4

133

>400

>400

44.4

133

>133

>133

4.94

14.8

3.42

9.47

Lettuce
(Lactuca
sativa)

4.94

14.8

8.67

24.9

4.94

14.8

6.58

14.2

Oilseed rape
(Brassica
napus)

4.94

14.8

5.99

55.3

4.94

14.8

3.45

10.2

Dicots:

Soybean
(Glycine max)

133

Tomato
14.8
(Lycopersicon
esculentum)
1 – Calculated ER05 estimate.

>133

>133

>133

44.4

51.2

>133

133
4.94

>133

>133

14.8

10.3

>133
30.2

No adverse effects on height or dry weight were observed on soybean, corn, wheat, or bean. There
was slight effect on ryegrass height at the application rate of 400 g a.i./ha, but reduction from the
pooled control mean was less than 25% . Mean dry weight of oilseed rape seedlings in the 400 g
a.i./ha group were reduced by 30% relative to the pooled control mean, however the reduction was
not statistically significant (Dunnett‟s test, p>0.05), and therefore the NOER for dry weight of
oilseed rape was considered to be 400 g a.i./ha, the highest application rate tested. The NOER,
LOER, ER25, and ER50 for the ten test species are listed in the table below.
www.epa.govt.nz

Page 103 of 194
Application for approval to import Sharpen for release (ERMA200799)

Seedling Emergence - The Effect Rates of BAS 800 01 H on 21-Day Height and Dry Weight
21-Day Height (g ai/ha)

Species

21-Day Dry Weight (g ai/ha)

NOER

LOER

ER25

ER50

NOER

LOER

ER25

ER50

Corn (Zea mays)

400

>400

>400

>400

400

>400

>400

>400

Onion (Allium
cepa)

44.4

133

116

>133

44.4

133

73.6

>133

Ryegrass (Lolium
perenne)

14.8

44.4

>400

>400

400

>400

>400

>400

Wheat (Triticum
aestivum)

400

>400

>400

>400

400

>400

>400

>400

Bean (Phaseolus
vulgaris)

400

>400

>400

>400

400

>400

>400

>400

Cabbage (Brassica
oleracea)

133

>133

>133

>133

14.8

44.4

24.5

>44.4

4.94

14.8

6.59

22.1

Monocots:

Dicots:

Lettuce (Lactuca
sativa)

4.94

14.8

8.06

41.5

Oilseed rape
(Brassica napus)

14.8

44.4

91.8

>133

133

>133

113

>133

Soybean (Glycine
max)

133

>133

>133

>133

133

>133

>133

>133

Tomato
1.65
4.94
8.98 >133
1.65
4.94 >133
>133
(Lycopersicon
esculentum)
Conclusion:
A pre-emergence application of SHARPEN®at application rates up to 400 g a.i./ha resulted in
effects on eight of ten test species. Treatment-related reductions of the mean height were
observed, but were less than 25%, on corn, ryegrass, and wheat. For these species ER25 in
height was considered to be greater than the highest treatment level. Apparent treatmentrelated reductions in the mean dry weight of lettuce plants were observed at the 0.20, 0.78,
and 3.1 g a.i./ha application rates, however, none of the reductions was significant (p>0.05)
relative to the control mean.
Therefore SHARPEN® is not considered as hazardous to terrestrial plants.

Non-target plant
TEST SUBSTANCE/PURITY: M800H07 (metabolite) – 95.4%
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SPECIES: Monocotyledonous species: onion (Allium cepa Liliaceae), ryegrass (Lolium perenne
Poaceae), wheat (Triticum aestivum Poaceae), corn (Zea mays Poaceae)
Dicotyledonous species: lettuce (Lactuca sativa Asteraceae), oilseed rape (Brassica napus
Brassicaceae), white cabbage (Brassica oleracea Brassicaceae), soybean (Glycine max Fabaceae),
bean (Phaseolus vulgaris Fabaceae), tomato (Lycopersicon esculentum Solanaceae)
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 21 days (28 days for onions)
ENDPOINT: Survival, height and dry weight
VALUE: Refer to the study summary
REFERENCE: Brockmann A, Stroemel C and Teresiak H, 2008. Effect of Reg.No.: 4775453
(metabolite of BAS 800 H, M800H07) with incorporation into soil on seedling emergence of ten
species of terrestrial plants, BASF Registration Document Number: 2008/7015223.
KLIMISCH SCORE: 1a
DEIATIONS/AMENDMENTS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: EPA Guideline: OPPTS 850.4225
NO/GROUP: Each of the controls and treatment group had four replicate pots with ten seeds
planted in each pot.
DOSE LEVELS:
9.4, 18.8, 37.5, 75.0, 150.0, 300.0 nominal
Based on the measured concentrations of the test substance in the test solutions during the test, the
test substance was determined to be stable under the test conditions.
STUDY SUMMARY:
The effect of M800H07 (Metabolite of BAS 800 H, Reg.No. 4775453), incorporated into soil, on
seedling emergence and seedling growth of monocot (onion (Allium cepa), ryegrass (Lolium
perenne), wheat (Triticum aestivum), corn (Zea mays)) and dicot (lettuce (Lactuca sativa), oilseed
rape (Brassica napus), white cabbage (Brassica oleracea), soybean (Glycine max), bean (Phaseolus
vulgaris), tomato (Lycopersicon esculentum)) crops was studied at nominal concentrations of 9.4,
18.8, 37.5, 75.0, 150.0 and 300.0 g a.i./ha. The growth medium used in the seedling emergence test
was a mixture of peat culture substrate (TKS-1) and natural soil (texture: 7% < 2 µm, 43.2% 2-63
µm, 49.8% > 63 µm, pH 6.04, 0.82% organic carbon). On day 7, 14 and 21 (onion: day 14, 21, 28),
the surviving plants per pot and plant damage were recorded and plant height was measured. On
day 21 (day 28 for onion) all living plants per pot were cut at soil level for measuring the dry
weight.
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Seedling emergence, plant survival, plant height and dry weight were not affected by the treatment
of M800H07. The % inhibition in seedling emergence in the treated species as compared to the
control ranged from 0 to 32. The plant height and dry weight was not affected by M800H07
treatment in any test species. All tested species had a EC25 of > 300 g a.i./ha and a NOEC of 300 g
a.i./ha. No phytotoxic symptoms after incorporation of up to 300.0 g a.i./ha were found in lettuce,
white cabbage, soybean, bean, tomato, ryegrass, wheat and corn. Only slight stunting occurred in
oilseed rape. In onion slight necrosis were combined with about 60% stunting at the highest tested
rate.
Results Synopsis
Monocot
Seedling emergence, plant height, dry weight:
EC25 and EC50: > 300 g a.i./ha (all test species)
NOEC
300 g a.i./ha (all test species)
Phytotoxicity:
NOEC
300 g a.i./ha (ryegrass, wheat, corn)
NOEC
37.5 g a.i./ha (onion)
Most sensitive monocot: onion
Most sensitive parameter: phytotoxicity
Dicot
Seedling emergence, plant height, dry weight
EC25 and EC50: > 300 g a.i./ha (all test species)
NOEC
300 g a.i./ha (all test species)
Phytotoxicity:
NOEC
300 g a.i./ha (lettuce, white cabbage, soybean, bean, tomato)
NOEC
75 g a.i./ha (oilseed rape)
Most sensitive monocot: oilseed rape
Most sensitive parameter: phytotoxicity
This toxicity study is classified as acceptable and satisfies the guideline requirement for seedling
emergence toxicity study.
Conclusion:
Based on the results of this study, conducted under worst case greenhouse conditions, it can
be concluded that M800H07 causes no adverse effects to the seedling emergence and plant
survival of all tested plant species. No reduction in plant length or biomass could be detected.
The tested product was safe to all tested species up to the highest tested rate.
Most sensitive monocot and EC25: onion.
Most sensitive dicot and EC25: oilseed rape.
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Non-target plant
TEST SUBSTANCE/PURITY: M800H08 (metabolite) – 99.6%
SPECIES: Monocotyledonous species: onion (Allium cepa Liliaceae), ryegrass (Lolium perenne
Poaceae), wheat (Triticum aestivum Poaceae), corn (Zea mays Poaceae)
Dicotyledonous species: lettuce (Lactuca sativa Asteraceae), oilseed rape (Brassica napus
Brassicaceae), white cabbage (Brassica oleracea Brassicaceae), soybean (Glycine max Fabaceae),
bean (Phaseolus vulgaris Fabaceae), tomato (Lycopersicon esculentum Solanaceae)
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 21 days (28 days for onions)
ENDPOINT: Survival, height and dry weight
VALUE: Refer to the study summary
REFERENCE: Brockmann A, Stroemel C and Teresiak H, 2008. Effects of Reg.No: 4773881
(Metabolite of BAS 800 H, M800H08) with incorporation into soil on seedling emergence and
seedling growth of ten species of terrestrial plants, BASF Registration Document Number:
2008/1036946.
KLIMISCH SCORE: 1a
DEIATIONS/AMENDMENTS: Yes – No impacts on test results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: US EPA Guidelines Series 850,Numbers 850.4225, Seedling Emergence,
and 850.4250, Vegetative Vigor, Tier II
OECD 208
NO/GROUP: Each of the controls and treatment group had four replicate pots with ten seeds
planted in each pot.
DOSE LEVELS:
9.4, 18.8, 37.5, 75.0, 150.0, 300.0 g ai/ha (nominal)
93% - 107% recovery
STUDY SUMMARY:
The effect of M800H08 (Metabolite of BAS 800 H, Reg.No. 4773881), incorporated into soil, on
seedling emergence and seedling growth of monocot (onion (Allium cepa), ryegrass (Lolium
perenne), wheat (Triticum aestivum), corn (Zea mays)) and dicot (lettuce (Lactuca sativa), oilseed
rape (Brassica napus), white cabbage (Brassica oleracea), soybean (Glycine max), bean (Phaseolus
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vulgaris), tomato (Lycopersicon esculentum)) crops was studied at nominal concentrations of 9.4,
18.8, 37.5, 75.0, 150.0 and 300.0 g a.i./ha. The growth medium used in the seedling emergence test
was a mixture of peat culture substrate (TKS-1) and natural soil (texture: 7% < 2 µm, 43.2% 2-63
µm, 49.8% > 63 µm, pH 6.04, 0.82% organic carbon). On day 7, 14 and 21 (onion: day 14, 21, 28),
the surviving plants per pot and plant damage were recorded and plant height was measured. On
day 21 (day 28 for onion) all living plants per pot were cut at soil level for measuring the dry
weight. Seedling emergence was not affected by the treatment of M800H08, only lettuce and
tomato showed slight reductions. Plant survival of all tested species was not affected.
The % seedling emergence was significantly affected in tomato and lettuce. The % inhibition in
seedling emergence in the treated species as compared to the control ranged from 0 to 50. The
monocot species in the seedling emergence test had all a EC25 of > 300 g a.i./ha. The most
sensitive dicot species was tomato with a EC25 of 53.3 g a.i./ha. The NOEC based on the seedling
emergence was 150 g a.i./ha.
The plant height was not affected by M800H08 treatment only bean and tomato showed significant
reductions. The NOEC values based on the plant growth (height) were 150 g a.i./ha for tomato and
bean and 300 g a.i./ha for the remaining test species, respectively. The most sensitive dicot species
was tomato with a EC25 of 234.4 g a.i./ha.
The plant dry weight was not affected by M800H08 treatment only onion and tomato showed
significant reductions. The NOEC values based on the plant growth (dry weight) were 300 g a.i./ha
for the unaffected species, 150 g a.i./ha for tomato and 75 g a.i./ha for onion. The most sensitive
monocot species was onion with a EC25 of 239.2 g a.i./ha. The most sensitive dicot species was
tomato with a EC25 of 161.7 g a.i./ha. The most sensitive end point was NOEC (75 g a.i./ha) based
on the phytotoxicity symptoms in tomato and dry weight in onion.
The following abnormalities were noted: necrosis, stunting, chlorosis.
Results Synopsis
Monocot
Seedling emergence
EC25 and EC50: > 300 g a.i./ha (onion, ryegrass, wheat, corn)
NOEC
300 g a.i./ha (onion, ryegrass, wheat, corn)
Phytotoxicity
EC25 and EC50:
NOEC

> 300 g a.i./ha (onion, ryegrass, wheat, corn)
300 g a.i./ha (onion, ryegrass, wheat, corn)

Plant height
EC25 and EC50:
NOEC

> 300 g a.i./ha (onion, ryegrass, wheat, corn)
300 g a.i./ha (onion, ryegrass, wheat, corn)

Dry weight
EC25:
> 300 g a.i./ha (ryegrass, wheat, corn)
EC25:
239.2 g a.i./ha (onion)
Probit Slope: 0.99362
95% C.I.: not determined due to mathematical reasons
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EC50
> 300 g a.i./ha (onion, ryegrass, wheat, corn)
NOEC
300 g a.i./ha (ryegrass, wheat, corn)
Most sensitive monocot: onion
Most sensitive parameter: dry weight
Dicot
Seedling emergence
EC25:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean)
EC25:
53.3 g a.i./ha (tomato)
Probit Slope: 0.63141
95% C.I.: 25.303 - 112.221
EC50:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean, tomato)
NOEC:
300 g a.i./ha (oilseed rape, white cabbage, soybean, bean)
37.5 g a.i./ha (lettuce)
150 g a.i./ha (tomato)
Phytotoxicity
NOEC:
300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean)
150 g a.i./ha (bean)
75 g a.i./ha (tomato)
Plant height
EC25:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean)
EC25:
234.4 g a.i./ha (tomato)
Probit Slope: 1.64395
95% C.I.: not determined due to mathematical reasons
EC50:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean, tomato)
NOEC:
300 g a.i./ha (oilseed rape, white cabbage, soybean)
150 g a.i./ha (bean, tomato)
Dry weight
EC25:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean)
EC25:
161.7 g a.i./ha (tomato)
Probit Slope: 1.81967
95% C.I.: not determined due to mathematical reasons
EC50:
> 300 g a.i./ha (lettuce, oilseed rape, white cabbage, soybean, bean, tomato)
NOEC:
300 g a.i./ha (oilseed rape, white cabbage, soybean, bean)
150 g a.i./ha (tomato)
Most sensitive dicot: lettuce
Most sensitive parameter: seedling emergence
This toxicity study is classified as acceptable and satisfies the guideline requirement for seedling
emergence toxicity study.
Conclusion:
Based on the results of this study, conducted under worst case greenhouse conditions, it can
be concluded that M800H08 causes no adverse effects to the seedling emergence and plant
survival of all tested plant species. No reduction in plant length or biomass could be detected.
The tested product was safe to all tested species up to the highest tested rate.
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Most sensitive monocot and EC25: onion with EC25 for dry weight of 239.2 g a.i./ha
Most sensitive dicot and EC25:
lettuce (NOEC for seedling emergence 37.5 g
a.i./ha) and
tomato
with EC25 for seedling emergence of 53.3 g a.i./ha

The main metabolites are also therefore not considered as hazardous substances for terrestrial
plants.

Nitrogen transformation test
TEST SUBSTANCE/PURITY: BAS 800 01 H - content of a.s.: BAS 800 H (Reg. No. 4054449):
68.8% analyzed (70% nominal)
Biologically active agricultural soil: loamy sand, pH 6.7, 1.43% Corg, WHC 37.86%.
ENDPOINT: Effects on the NO3-nitrogen production after 28 days of exposure.
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 28 days
VALUE: Refer to the study summary
REFERENCE: Schulz L, 2008. Effects of BAS 800 01 H on the activity of soil microflora
(Nitrogen transformation test), BASF DocID 2008/1010676
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 216
NO/GROUP: The soil of each treatment was incubated as a series of 3 replicates (sub-samples).
DOSE LEVELS: Control, 0.93 mg BAS 800 01 H per kg dry soil (corresponding to an application
rate of 0.7 kg BAS 800 01 H/ha) and 9.33 mg BAS 800 01 H per kg dry soil (corresponding to 7.0
kg BAS 800 01 H per kg soil). Test concentrations related to a soil depth of 5 cm and a soil density
of 1.5 g/cm3.
STUDY SUMMARY:
Determination of the N-transformation (NO3-nitrogen production) after addition of Lucerne meal
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(concentration in the soil 0.5%) in soil. Comparison of test item treated soil with a non-treated soil.
3 replicates per treatment and concentration were set up. NH4-nitrogen formed from organically
bound nitrogen and NO3-nitrogen from the nitrification process was determined by using an
Autoanalyzer II (Bran and Luebbe). Sampling scheme: 0, 7, 14 and 28 days after treatment,
subsamples were withdrawn from the bulk batches and subjected to the measurement.
No adverse effects of BAS 800 01 H on nitrogen transformation in a loamy sand soil were observed
in both test item concentrations after 28 days. The results are summarized in the following table.
Effects of BAS 800 01 H on soil micro-organisms (nitrogen transformation) on days 0, 7, 14, and
28
0.93 mg BAS 800 01 H
9.33 mg BAS 800 01 H
Control
per kg dry soil
per kg dry soil
equivalent to 0.7 kg/ha
equivalent to 7.0 kg/ha
Soil (days)
NO3-N
NO3-N
% Deviation
NO3-N
% Deviation
[mg/kg dry [mg/kg dry soil]
from the
[mg/kg dry soil]
from the
soil]
control 1)
control 1)
Loamy sand
11.5
soil (0 d)
Loamy sand
30.2
soil (7 d)
Loamy sand
35.5
soil (14 d)
Loamy sand
45.6
soil (28 d)
1) Based on NO3-nitrogen production;

11.7

+1.7

11.8

+2.3

29.4

-2.5

31.7

+5.1

35.1

-1.2

38.4

+8.2

45.2

-0.9

48.7

+6.9

- = inhibition, + = stimulation

In a separate study the reference item Dinoterb produced a clear effect of +27.7%, +60.8% and
+68.1% at 6.8, 16.0 and 27.0 mg/kg dry soil, respectively, 28 days after application.
The effect of BAS 800 01 H on nitrogen transformation was tested in a loamy sand soil.
BAS 800 01 H was applied to samples of the soil in a laboratory at nominal concentrations of
0.93 mg/kg and 9.33 mg/kg dry soil, equivalent to 0.7 kg/ha and 7.0 kg/ha. The treated soil and
untreated control were incubated at approx. 20 °C in the dark for 28 days. Triplicate samples of
each treatment were removed for analysis of NH4-nitrogen and NO3-nitrogen, using an
Autoanalyzer II, 0, 7, 14 and 28 days after application to the loamy sand soil.
No adverse effects of BAS 800 01 H on nitrogen transformation in a loamy sand soil were observed
in either test item concentration after 28 days.
Conclusion:
Based on the results of this study, in accordance with OECD guideline 216, SHARPEN® does
not cause short-term and no long-term effects on soil nitrogen transformation (measured as
NO3-N production) in a soil tested up to a concentration of 9.33 mg/kg dry soil, equivalent to a
field application rate of 7.0 kg SHARPEN per ha.
Therefore BAS 800 01 H is not considered as hazardous to soil nitrogen transformation
activity.
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Carbon transformation test
TEST SUBSTANCE/PURITY: BAS 800 01 H - content of a.s.: BAS 800 H (Reg. No. 4054449):
68.8% analyzed (70% nominal)
Biologically active agricultural soil: loamy sand, pH 6.7, 1.43% Corg, WHC 37.86%.
ENDPOINT: Effects on O2 consumption after 28 days of exposure.
TYPE OF EXPOSURE: Single application
DURATION OF EXPOSURE: 28 days
VALUE: Refer to the study summary
REFERENCE: Schulz L, 2008. Effects of BAS 800 01 H on the activity of soil microflora (Carbon
transformation test). BASF DocID 2008/1010677
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: OECD 217
NO/GROUP: The soil of each treatment was incubated as a series of 3 replicates (sub-samples).
DOSE LEVELS: Control, 0.93 mg BAS 800 01 H per kg dry soil (corresponding to an application
rate of 0.7 kg BAS 800 01 H/ha) and 9.33 mg BAS 800 01 H per kg dry soil (corresponding to 7.0
kg BAS 800 01 H per kg soil). Test concentrations related to a soil depth of 5 cm and a soil density
of 1.5 g/cm3.
STUDY SUMMARY:
Determination of carbon transformation in soil after addition of glucose (concentration in soil 0.4
%). Comparison of test item treated soil with a non-treated soil. 3 replicates per treatment and
concentration were taken.
A "BSB-digi" respirometer system was used to measure the 02-consumption over a period of 12
hours at different sampling intervals.
Sampling scheme: 0, 7, 14 and 28 days after treatment. Sub-samples were withdrawn from the bulk
batches and subjected to measurement.
No adverse effects of BAS 800 01 H on carbon transformation in soil could be observed in both test
concentrations (0.93 mg/kg dry soil and 9.33 mg/kg dry soil) after 28 days. Only negligible
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deviations from the control of +0.6 % (test concentration 0.93 mg/kg dry soil) and +0.1 % (test
concentration 9.33 mg/kg dry soil) were measured at the end of the 28-day incubation period. The
results are summarised in the following table.
In a separate study the reference item Dinoterb caused an inhibition of carbon transformation of
-24.8 %, -42.0 % and -49.0 % at 6.80 mg, 16.00 mg and 27.00 mg Dinoterb per kg soil dry weight,
respectively, 28 days after application.
Effects of BAS 800 01 H on soil micro-organisms (carbon transformation) on days 0, 7, 14 and
28
0.93 mg BAS 800 01 H
9.33 mg BAS 800 01 H
Control
per kg dry soil
per kg dry soil
equivalent to 0.7 kg/ha
equivalent to 7.0 kg/ha
Soil (days)
O2
O2
%
O2
%
consumption consumption
Deviation
consumption
Deviation
[mg/kg dry
[mg/kg dry
from the
[mg/kg dry
from the
soil/h]
soil/h]]
control 1)
soil/h]
control 1)
Loamy sand
11.87
12.03
+1.3
soil (0 d)
Loamy sand
10.93
10.96
+0.2
soil (7 d)
Loamy sand
11.30
11.33
+0.3
soil (14 d)
Loamy sand
9.95
10.01
+0.6
soil (28 d)
1) Based on O2 consumption; - = inhibition, + = stimulation

12.07

+1.7

10.75

-1.7

11.25

-0.5

9.96

+0.1

Conclusion:
SHARPEN® does not cause adverse effects (deviation from control < 25 %, OECD 217) on the
soil carbon transformation (measured as oxygen consumption) at the end of the 28-day
incubation period. The study was performed in a field soil at concentrations up to the
equivalent of a field application rate of 7.0 kg BAS 800 01 H/ha.
Therefore SHARPEN® is not considered as hazardous to soil carbon transformation activity.

CHRONIC TOXICITY
No data is available for characterizing saflufenacil, SHARPEN® or their metabolites chronic
toxicity to soil dwelling organisms.
General conclusion about soil ecotoxicity:
Saflufenacil has been tested on earthworms without adverse effect at 1000 mg a.i./kg dw soil.
SHARPEN® (BAS 800 01 H) has been tested, in accordance with OECD guidelines 216 and 217,
and caused no short- or long-term effects on either carbon transformation or soil nitrogen
transformation (measured as NO3-N production) in soil.
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Toxicity of metabolites, M800H07 and M800H08 to ten species of mono- and dicot plants is less
than that of the parent with EC50 > 300 g/ha for seedling emergence, phytotoxicity, plant height, and
dry weight.
Tests results do not trigger any classification for soil compartment.

ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITE
TERRESTRIAL VERTEBRATE TOXICITY
Information submitted by the applicant addresses terrestrial vertebrate toxicity of the active
ingredient only. No data have been generated with the substance.
ORAL TOXICITY
For effects on terrestrial vertebrates other than birds, refer to the mammalian toxicity section.

TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Bobwhite quail (Colinus virginianus)
TYPE OF EXPOSURE: By gavage into the crop
DURATION OF EXPOSURE: 14 days post-dosing
ENDPOINT: Mortality and sub-lethal effects
VALUE:
LD50: > 2000 mg a.i./kg bw
NOEL: 2000 mg a.i./kg bw

95% C.I.: not applicable
Probit Slope: not applicable

REFERENCE: Zok S, 2006. BAS 800 H – Acute Toxicity in the Bobwhite Quail (Colinus
virginianus) After Single Oral Administration (LD50), Laboratory Report Number
11W0414/015141, BASF Doc ID 2005/1029868
KLIMISCH SCORE: 1a
DEVIATIONS/AMENDMENTS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes

www.epa.govt.nz

Page 114 of 194
Application for approval to import Sharpen for release (ERMA200799)

TEST GUIDELINES:

US EPA protocol EPA-540/9-82-024
EPA-540/9-85-007
US EPA 850.2100

NO/SEX/GROUP: 10 birds per treatment
DOSE LEVELS: 0 (control), 500, 1000, 2000 mg a.i./kg bw (nominal) - 0 (control), 490, 990, 2100
mg a.i./kg bw (actual)
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
Species (common and scientific names): Bobwhite quail (Colinus virginianus).
Age at study initiation: Approximately 5 months, before their first egg-laying season and were
phenotypically indistinguishable from wild birds.
Weight at study initiation: Males, mean 192.6 g (range of 168.3 – 225.5 g); Females, mean 202 g
(range of 176.7 – 227.5 g).
No range-finding test was conducted as part of this study.
There was no mortality in the vehicle control or in any of the test substance treatment groups during
the 14-day post-dosing observation period. Therefore, the LD50 is > 2000 mg a.i./kg of body
weight, the highest dose tested. The NOEL for mortality is 2000 mg a.i./kg body weight.
Effect of BAS 800 H on mortality of Bobwhite quail.
Treatment
(mg a.i./kg bw )

No. of
birds

Cumulative mortality
day 1

day 2

day 3

day 4

day 14

Solvent/vehicle control

10

0

0

0

0

0

Test dose 1 (500 mg/kg)

10

0

0

0

0

0

Test dose 2 (1000
mg/kg)

10

0

0

0

0

0

Test dose 3 (2000
mg/kg)

10

0

0

0

0

0

LD50

> 2000 mg a.i./kg bw

NOEL

2000 mg a.i./kg bw

There were no sublethal effects including effects on food consumption, body weights or clinical
signs of toxicity mortality observed in any birds in any of the treatment groups during the study.
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Sublethal effect of BAS 800 H on Bobwhite quail
Treatment
(mg a.i./kg bw)

Observation
body weight

Clinical
Symptoms

food consumption
g/bird/day

day 0

day 7

day 14

Solvent/vehicle
control

193.5 g
(males)
197.6 g
(females)

200.8 g
(males)
203.0 g
(females)

207.3 g
(males)
205.7 g
(females)

Test dose 1 (500
mg/kg)

192.2 g
(males)
204.5 g
(females)

205.1 g
(males)
208.9 g
(females)

209.4 g
(males)
212.0 g
(females)

Test dose 2
(1000 mg/kg)

193.7 g
(males)
208.4 g
(females)

202.0 g
(males)
214.4 g
(females)

Test dose 3
(2000 mg/kg)

190.9 g
(males)
197.3 g
(females)

198.6 g
(males)
200.4 g
(females)

LD50

-----------

NOEL

2000 mg a.i./kg bw

day
0

day 7

day 14

% affected

14.0
(males)
12.5
(females)

14.1
(males)
12.4
(females)

----

14.4
(males)
11.5
(females)

13.4
(males)
11.8
(females)

0

204.0 g
(males)
217.5 g
(females)

----

13.7
(males)
12.8
(females)

12.5
(males)
12.2
(females)

0

203.9 g
(males)
201.4 g
(females)

----

12.1
(males)
11.4
(females)

13.3
(males)
12.0
(females)

0

Negative
control
----

0

Conclusion:
The acute oral median lethal toxicity (LD50) of saflufenacil is > 2000 mg active ingredient /kg
body weight.
The highest dose tested causing no mortality was 2000 mg active ingredient /kg body weight in
males and females.
The "No Observed Effect Level" (NOEL) was 2000 mg active ingredient /kg body weight.
The analytically detected mean concentrations of the preparations given to the birds by
gavage were within a range of 100 ± 7% of the nominal concentrations.
Therefore saflufenacil is not considered as hazardous to bobwhite quail in accordance with
the classification system under the HSNO Act.
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TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Mallard Duck (Anas platyrhynchos)
TYPE OF EXPOSURE: By gavage into the crop
DURATION OF EXPOSURE: 14 days post-dosing
ENDPOINT: Mortality and sub-lethal effects
VALUE:
LD50: > 2000 mg a.i./kg bw
95% C.I.: not applicable
NOEL: 2000 mg a.i./kg bw
Probit Slope: not applicable
Endpoint(s) affected: no endpoints were affected
REFERENCE: Zok S, 2006. BAS 800 H – Acute Toxicity in the Mallard Duck (Anas
platyrhynchos) After Single Oral Administration, Laboratory Report Number 13W0414/015145.
BASF Doc ID 2005/1029866
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

US EPA protocol EPA-540/9-82-024
EPA-540/9-85-007
US EPA 850.2100

NO/SEX/GROUP: 10 birds per treatment
DOSE LEVELS: 0 (control), 500, 1000, 2000 mg a.i./kg bw (nominal) - 0 (control), 485, 1060,
2180 mg a.i./kg bw (actual)
ANALYTCAL MEASUREMENT: Yes (HPLC)
STUDY SUMMARY:
Species (common and scientific names): Mallard duck (Anas platyrhynchos)
Age at study initiation: Approximately 5 months, before their first egg-laying season and were
phenotypically indistinguishable from wild birds.
Weight at study initiation: Males, mean 1057.9 g (range of 914.9 – 1229.7 g); Females, mean 943.7
g (range of 747.6 – 1059.1 g)
No range-finding test was conducted as part of this study.
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There was no mortality in the vehicle control or in any of the test substance treatment groups during
the 14-day post-dosing observation period. Therefore, the LD50 is > 2000 mg a.i./kg of body
weight, the highest dose tested. The NOEL for mortality is 2000 mg a.i./kg body weight.
Effect of BAS 800 H on mortality of Mallard Duck.
Treatment
(mg a.i./kg bw )

No. of
birds

Cumulative mortality
day 1

day 2

day 3

day 4

day 14

Solvent/vehicle control

10

0

0

0

0

0

Test dose 1 (500 mg/kg)

10

0

0

0

0

0

Test dose 2 (1000
mg/kg)

10

0

0

0

0

0

Test dose 3 (2000
mg/kg)

10

0

0

0

0

0

LD50

> 2000 mg a.i./kg bw

NOEL

2000 mg a.i./kg bw

There were no sublethal effects including effects on food consumption, body weights or clinical
signs of toxicity observed in any birds in any of the treatment groups during the study,
Sublethal effect of BAS 800 H on Mallard Duck
Treatment
(mg a.i./kg bw)

Observation
body weight

Clinical
Symptoms

food consumption
g/bird/day

day 0

day 7

day 14

Solvent/vehicle
control

1041.9 g
(males)
915.9 g
(females)

1197.0 g
(males)
1067.9 g
(females)

1199.5 g
(males)
1091.7 g
(females)

Test dose 1 (500
mg/kg)

1083.7 g
(males)
962.0 g
(females)

1183.0 g
(males)
1138.5 g
(females)

1267.5 g
(males)
1112.0 g
(females)

Test dose 2
(1000 mg/kg)

1077.6 g
(males)
972.5 g

1200.6 g
(males)
1117.1

1270.4 g
(males)
1100.1 g

day day 7
0

day 14

% affected

Negative control
189.1
(males)
178.7
(females)

150.6
(males)
138.6
(females)

----

226.3
(males)
179.3
(females)

171.5
(males)
141.2
(females)

0

----

212.6
(males)
183.4

194.7
(males)
169.5

0

----

0
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(females)

(females)

(females)

Test dose 3
(2000 mg/kg)

1028.4 g
(males)
924.3 g
(females)

1179.8 g
(males)
1100.6 g
(females)

1214.3 g
(males)
1097.6 g
(females)

LD50

-----------

NOEL

2000 mg a.i./kg bw

----

(females)

(females)

222.1
(males)
190.0
(females)

196.9
(males)
168.4
(females)

0

Conclusion and remarks on classification:
The acute oral median lethal toxicity (LD50) of saflufenacil is > 2000 mg active ingredient /kg
body weight.
The highest dose tested causing no mortality was 2000 mg active ingredient /kg body weight in
males and females.
The "No Observed Effect Level" (NOEL) was 2000 mg active ingredient /kg body weight.
The analytically detected mean concentrations of the preparations given to the birds by
gavage were within a range of 100 ± 9% of the nominal concentrations.
Therefore saflufenacil is not considered as hazardous to mallard duck in accordance with the
classification system under the HSNO Act.
DIETARY TOXICITY

TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Bobwhite Quail (Colinus virginianus)
TYPE OF EXPOSURE: Dietary exposure
DURATION OF EXPOSURE: 5 days exposure on treated diet followed by 3 days on untreated diet
ENDPOINT: Mortality and sublethal effects
VALUE:
LC50: > 5000 mg a.i./kg diet
NOEC: 5000 mg a.i./kg diet

95% C.I.: not applicable
Probit Slope: not applicable

REFERENCE: Zok S, 2006. BAS 800 H – Avian Dietary LC50 Test in Chicks of the Bobwhite
Quail (Colinus virginianus). Laboratory Report Number 31W0414/015139, BASF Doc ID
2005/1029867
KLIMISCH SCORE: 1a
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
www.epa.govt.nz
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TEST GUIDELINES:

OCED 205
US EPA-540/9-82-024
EPA-540/9-85
US EPA 850.2200

NO/SEX/GROUP: 10 birds per treatment, 20 per control
DOSE LEVELS: 0 (control), 200, 500, 1000, 2000, and 5000 mg a.i./kg of diet (nominal) - 0,
213.6, 533.7, 985.0, 2143.7, and 5617.9 mg a.i./kg of diet (actual)
ANALYTCAL MEASUREMENT: Yes
STUDY SUMMARY:
Species (common and scientific names): Bobwhite quail (Colinus virginianus)
Age at study initiation: 10 Days
Weight at study initiation: mean weight of 19.5 g (range of 15.2 – 23.0 g)
No range-finding test was conducted as a part of this study.
Food and municipal tap water were provided ad libitum from arrival in the testing facility until
sacrifice. The feed was offered in removable stainless steel containers (hoppers) which were placed
in the cages. To reduce spillage of feed the hoppers were covered with a special stainless steel metal
construction that allowed the birds to take the feed from small sections of the surface.
There were no treatment-related mortalities in the control or any test substance treatment groups
during the test. In the 5000 mg a.i./kg diet treatment group, one bird accidentally died on day 6
when it became trapped in the railing of the test cage.
Effect of BAS 800 H on mortality of Bobwhite Quail.
Treatment
(mg a.i. kg diet)
[Record measured and
nominal conc. used]

No. of birds
per treatment

Negative control

Cumulative mortality
day 1

day 2

day 3

day 5

day 8

20

0

0

0

0

0

200 mg a.i./kg diet

10

0

0

0

0

0

500 mg a.i./kg of diet

10

0

0

0

0

0

1000 mg a.i./kg of diet

10

0

0

0

0

0

2000 mg a.i./kg of diet

10

0

0

0

0

0

5000 mg a.i./kg of diet

10

0

0

0

0

0*

LC50

> 5000 mg a.i./kg diet
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NOEC

5000 mg a.i./kg of diet

*There were only 9 birds in this treatment during the 3-day post exposure period. One bird died
accidentally because it became trapped in the railing of the test cage.
There were no clinical signs of toxicity in the test substance treatment or control group. In addition,
there were no effects on food consumption and body weights. Post-mortem evaluations on all birds
did not reveal any abnormalities.
Sublethal effect of BAS 800 H on Bobwhite Quail.
Treatment
(mg a.i./kg diet)
[record measured
and nominal conc.
used]

Observation

Negative control

19.4
g

27.5 g (d
5)
33.2 g (d
8)

3.2

5.3

n.d.

n.d.

0

200 mg a.i./kg of
diet

19.4
g

27.2 g (d
5)
32.7 g (d
8)

3.3

4.3

n.d.

n.d.

0

500 mg a.i./kg of
diet

19.6
g

28.5 g (d
5)
35.2 g (d
8)

4.8

6.1

n.d.

n.d.

0

1000 mg a.i./kg of
diet

19.6
g

26.9 g (d
5)
32.5 g (d
8)

3.2

4.2

n.d.

n.d.

0

2000 mg a.i./kg of
diet

19.4
g

28.3 g (d
5)
35.1 g (d
8)

3.6

4.6

n.d.

n.d.

0

5000 mg a.i./kg of
diet

19.0
g

27.3 g (d
5)
33.7 g (d
8)
Not applicable

3.9

4.7

n.d.

n.d.

0

EC50

Body weight
day 0

day 5 / 8

Food consumption
g/bird/day

Clinical signs of Toxicity

Days 05

Days
0-5

Days
6-8

Days
6-8

%
affected
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NOEC

5000 mg a.i./kg
of diet

n.d. = none detected
Conclusion:
Under the conditions of this study the LC50 for chicks of the Bobwhite quail (Colinus
virginianus) was > 5000 mg/kg diet based on the concentration of active ingredient.
No compound-related mortality occurred, no toxic signs were observed, food consumption
was not affected; body weights in the concentration groups were not significantly different
from those of the control group.
The No Observed Effect Concentration (NOEC) was > 5000 mg/kg diet based on the
concentration of active ingredient.
The highest concentration tested (5000 mg/kg diet) corresponds to a daily dose of 884 mg/kg
bw).
Therefore BAS 800 H is not considered as hazardous to bobwhite quail in accordance with the
classification system under the HSNO Act.

TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Mallard Duck (Anas platyrhynchos)
TYPE OF EXPOSURE: Dietary exposure
DURATION OF EXPOSURE: 5 days exposure on treated diet followed by 3 days on untreated diet
ENDPOINT: Mortality and sublethal effects
VALUE:
LC50: > 5000 mg a.i./kg diet
NOEC: 5000 mg a.i./kg diet

95% C.I.: not applicable
Probit Slope: not applicable

REFERENCE: Zok S, 2006. BAS 800 H – Avian Dietary LC50 Test in Chicks of the Mallard Duck
(Anas platyrhynchos), Laboratory Report Number 32W0414/015140, BASF Doc ID 2005/1029869
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OCED 205
US EPA-540/9-82-024
www.epa.govt.nz
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EPA-540/9-85
US EPA 850.2200
NO/SEX/GROUP: 10 birds per treatment, 20 per control
DOSE LEVELS: 0 (control), 200, 500, 1000, 2000, and 5000 mg a.i./kg of diet (nominal) - 0,
206.2, 529.3, 987.9, 2156.8, and 5623.3 mg a.i./kg of diet (actual)
ANALYTICAL MEASUREMENT: Yes
STUDY SUMMARY:
Species (common and scientific names): Mallard duck (Anas Platyrhynchos)
Age at study initiation: 10 Days
Weight at study initiation: mean weight of 95.7 g (range of 40.9 – 144.7 g)
No range-finding test was conducted as a part of this study.
There were no mortalities in the control or any test substance treatment groups during the test.
Effect of BAS 800 H on mortality of Mallard Ducks.
Treatment
(mg a.i./kg diet)
[Record measured and
nominal conc. used]

No. of birds
per treatment

Negative control

Cumulative mortality
day 1

day 2

day 3

day 4

day 8

20

0

0

0

0

0

200 mg a.i./kg diet

10

0

0

0

0

0

500 mg a.i./kg of diet

10

0

0

0

0

0

1000 mg a.i./kg of diet

10

0

0

0

0

0

2000 mg a.i./kg of diet

10

0

0

0

0

0

5000 mg a.i./kg of diet

10

0

0

0

0

0

LC50

> 5000 mg a.i./kg diet

NOEC

5000 mg a.i./kg of diet

There were no clinical signs of toxicity in the test substance treatment or control group. In addition,
there were no effects on food consumption and body weights. Post-mortem evaluations on all birds
did not reveal any abnormalities.
Sublethal effect of BAS 800 H on Mallard Duck.
Treatment

Observation
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(mg a.i./kg diet)
[record measured
and nominal conc.
used]

Body weight
day 0

day 5 / 8

Food consumption
g/bird/day

Clinical signs of Toxicity

Days 05

Days
0-5

Days
6-8

Days
6-8

%
affected

Negative control

96.6
g

201.1 g (d
5)
293.8 g (d
8)

48.0

81.1

n.d.

n.d.

0

200 mg a.i./kg of
diet

95.7
g

206.7 g (d
5)
298.6 g (d
8)

50.2

84.0

n.d.

n.d.

0

500 mg a.i./kg of
diet

91.8
g

189.2 g (d
5)
276.4 g (d
8)

43.6

77.1

n.d.

n.d.

0

1000 mg a.i./kg of
diet

91.5
g

195.9 g (d
5)
292.6 g (d
8)

48.4

90.7

n.d.

n.d.

0

2000 mg a.i./kg of
diet

99.3
g

205.1 g (d
5)
292.4 g (d
8)

50.7

86.7

n.d.

n.d.

0

5000 mg a.i./kg of
diet

98.1
g

191.5 g (d
5)
274.4 g (d
8)
Not applicable

45.2

67.9

n.d.

n.d.

0

EC50
NOEC

5000 mg a.i./kg
of diet

n.d. = none detected
Conclusion and remarks on classification:
Under the conditions of this study the LC50 for ducklings of the Mallard duck (Anas
platyrhynchos) was > 5000 mg/kg diet based on the concentration of technical test
substance/active ingredient.
No mortality occurred, no toxic signs were observed, food consumption was not affected, body
weights in the concentration groups were not significantly different from those of the control
www.epa.govt.nz
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group.
The No Observed Effect Concentration (NOEC) was 5000 mg/kg diet based on the
concentration of technical test substance.
The highest concentration tested (5000 mg/kg diet) corresponds to a daily dose of > 1646
mg/kg bw.
Therefore BAS 800 H is not considered as hazardous to mallard duck in accordance with the
classification system under the HSNO Act.

CHRONIC TOXICITY
For effects on terrestrial vertebrates other than birds, refer to the mammalian toxicity section.

TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Bobwhite quail (Colinus virginianus)
TYPE OF EXPOSURE: Dietary exposure
DURATION OF EXPOSURE: Pre-laying exposure: 10 weeks. Egg-laying exposure: 12 weeks
ENDPOINT: PARENT GENERATION: mortality, birds' health, food consumption and body
weight. EGG AND CHICK: egg number, fertility or development of the offspring.
VALUE:
NOAEL: 1000 mg a.i./kg dw diet
LOEL: > 1000 mg a.i./kg dw diet
REFERENCE: Zok S, 2006. BAS 800 H - 1-Generation Reproduction Study on the Bobwhite quail
(Colinus virginianus) by Administration in the Diet. Laboratory Report Number 71W0414/015148,
BASF Document ID 2006/1035447
KLIMISCH SCORE: 1a
AMENDMENT/DEVIATION: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 206
US EPA protocol -540/9-82-024

NO/SEX/GROUP: 16 pens plus 4 spare replicates for replacements. One bird per pen.
DOSE LEVELS: 100, 300, 1000 - 96, 282, 940 (corresponding to means of 96%, 94% and 94% of
nominal concentrations in the diet, respectively)
www.epa.govt.nz
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ANALYTICAL MEASUREMENTS: Yes
STUDY SUMMARY:
Species: Bobwhite quail (Colinus virginianus), indistinguishable from wild birds
Age at study initiation: about 5 months old, approaching their first breeding season.
Weight at study initiation:
Males: mean of 208.3 g (range of 207.9 - 209.5 g) - Females: mean of
203.5 g (range of 202.0 - 204.4 g)
No range-finding study was performed.
There were no test substance-related mortalities in the treatment groups during the test.
Effect of BAS 800 H on mortality of Bobwhite quail.
Treatment
(mg a.i./kg diet)
[nominal]

Mortality [no. of dead birds]
male

female

Day
68

Day
28

Day
57

Day
81

Day
83

Day
87

Day
93

Day
112

Day
137

Day
147

Control

0

1

0

0

0

0

1

0

0

0

100 mg a.i./kg diet

0

0

0

0

0

0

0

0

0

0

300 mg a.i./kg diet

0

0

1

0

1

0

0

1

0

0

1000 mg a.i./kg diet

1

0

0

1

0

1

0

0

1

1

total

1

9

LC50

Not determined

Reference
chemical

mortality

None tested

LC50

Only observations days where mortalities occurred were displayed
Birds were in good health throughout the experimental period except isolated findings, mostly
moderate lesions from fighting and subsequent injuries. In one cage of the 1000 mg a.i./kg diet
treatment diarrhea was observed transiently for nine days. Clinical signs attributable to the test
substance were not observed. Pairs with injured birds were transiently separated to cure the injuries.
The statistical analysis for the food consumption data revealed a significant increase in comparison
to the control group in the 1000 mg a.i./kg diet treatment in week 8 (p < 0.01), week 16 and 20
(Dunnett's test, two-sided, p < 0.05) and a significant decrease in comparison to the control group in
group 3 in week 17 (Dunnett's test, two-sided, p < 0.05). However, the mean values for all groups
were within a narrow range and no dose-related trend could be observed. The statistical deviations
were inconsistent and are considered to be incidental. In conclusion the food consumption was not
affected by the treatment with the test substance.
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No rejection of food containing the test substance could be observed.
There was generally no significant increase or decrease in the group mean body weights in the male
and female birds compared to the control. The statistical analyses revealed no evidence of any
treatment effect for all days and both sexes.
At the post-mortem examination animals did not show any macroscopic pathological findings
during and at the end of the exposure period caused by the test substance.
No substance-related effects on egg number, fertility or development of the offspring were seen in
any of the treatment groups.
Reproductive and other parameters - Results for each test group
Parameter

Control

100 mg
a.i./kg
diet

300 mg
a.i./kg diet

1000 mg
a.i./kg
diet

Eggs laid/group

873

988

815

743

Eggs laid/hen/week

4.4

5.1

4.2

3.9

Eggs cracked

46

88

32

51

Eggs set

754

819

717

625

Shell thickn
SD)

0.20 ±
0.01

0.19 ±
0.012

0.20 ±
0.011

0.19 ±
0.011

700

687

659

538

Live 18 day old
embryos

697

682

686

54

No. of
hatchling/hen/week

3.1

3.0

3.0

2.4

No. of normal
hatchi gs

597

575

5

44

Hatchling weight (g)

6.2

6.4

6.2

5.9

No. of 14-day old
survivors

2.2

2.3

1.9

1.6

14-day old survivors
weight

21.3

20.9

20.6

20.5

Viable 11-d
embryo

old

NOEC/LOEC

1000 /
> 1000
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Mean food consumption
(parent generation,
g/bird/d)

15.9

16.4

16.2

16.1

Weight of females
(parent)
At test initiation:
At end of egg laying:

204.3
239.2

202.0
241.7

203.3
244.9

204.4
232.2

Weight of males
(parent)
At test initiation:
At test termination:

209.5
214.2

207.1
212.3

208.8
220.1

207.9
219.4

Gross pathology

No test substance-related findings.

Others, if any

None.

Conclusion:
This toxicity study is acceptable and satisfies the guideline requirement for a bobwhite
reproductive toxicity study.
The one generation reproductive toxicity of saflufenacil to bobwhite quails (Colinus
virginianus) was assessed over 22 weeks in accordance with the guidelines OECD 206, US
EPA 71-4 and OPPTS 850.2300. Saflufenacil was administered to the birds in the diet at 100,
300 and 1000 mg ai/kg diet. Under the conditions of this study the NOAEL of saflufenacil was
determined to be 1000 mg ai/kg diet.
No substance-related effects in the parent generation on mortality, birds' health, food
consumption and body weight could be detected in any concentration group. Avoidance of
feed was not observed. No substance-related effects on egg number, fertility or development of
the offspring were seen in any of the treatment groups.
NOAEL: 1000 mg a.i./kg dw diet
LOEL: > 1000 mg a.i./kg dw diet

TEST SUBSTANCE/PURITY: BAS 800 H – 93.8%
SPECIES: Mallard duck (Anas platyrhynchus)
TYPE OF EXPOSURE: Dietary exposure
DURATION OF EXPOSURE: Pre-laying exposure: 9 weeks and Egg-laying exposure: 11 weeks
ENDPOINT: Parental: mortality, body weight, mean feed consumption - Egg collection and
subsequent development: no. of eggs laid, no. of eggs cracked, shell thickness, no. of eggs set, no.
www.epa.govt.nz
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of viable embryos, no. of live 3 week embryos, no. hatched, no. of 14-day survivors, average weight
of 14-d old survivors, mortality, gross pathology, others
VALUE:
NOAEL: 1000 mg a.i./kg dw diet
LOAEL: > 1000 mg a.i./kg dw diet
REFERENCE: Zok S, 2006. BAS 800 H - 1-Generation Reproduction Study on the Mallard Duck
(Anas platyrhynchus) by Administration in the DietBASF Document ID 2006/1035448
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

OECD 206
US EPA protocol -540/9-82-024

NO/SEX/GROUP: 16 pens plus 2 spare replicates for replacements. One male and one female per
pen.
DOSE LEVELS: 100, 300, 1000 / 95, 279, 940 (corresponding to means of 95%, 93% and 94% of
nominal concentrations in the diet, respectively)
STUDY SUMMARY:
Species (common and scientific names): Mallard (Anas platyrhynchus)
Age at study initiation: about 5 months old, approaching their first breeding season
Weight at study initiation: Males: mean of 1116.7 g (range of 1106.6 - 1136.3 g) - Females: mean
of 1077.1 g (range of 1066.3 - 1084.6 g)
No range-finding study was performed.
There was no mortality that could be attributed to the test substance.
Effect of BAS 800 H on mortality of the Mallard duck.
Treatment
(mg a.i./kg diet)
[nominal]

Mortality [no. of dead birds]
Day 54

Day 62

Male

Female

Male

Female

Control

0

0

0

1

100 mg a.i./kg diet

0

0

0

0

300 mg a.i./kg diet

0

0

0

0
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1000 mg a.i./kg diet

0

LC50

Not determined

Reference
chemical

mortality

1

0

0

Not determined

LC50

Generally, the birds were in good health throughout the experimental period. No abnormalities in
appearance and behaviour were observed in any of the treatment groups over the pre egg laying and
the egg laying period.
No clinical signs attributable to the test substance were observed.
Statistical analysis of food consumption data revealed one significant increase in comparison to the
control in the 300 mg a.i./kg diet treatment, but this deviation was considered to be incidental. In
conclusion the food consumption was not affected by the test substance.
However, the mean values for all groups were within a narrow range and no dose-related trend was
observed. In conclusion food consumption was not affected by treatment with the test substance.
No rejection of feed containing the test substance could be observed.
There was generally no significant increase or decrease in the group mean body weights in the male
and female birds compared to the control.
Gross-pathological evaluation at the end of the exposure showed no abnormalities.
No substance-related effects on egg number, fertility or development of the offspring were seen in
any of the treatment groups.
Reproductive and other parameters - Results for each test group.
Parameter

Control

100
mg 300
mg
a.i./kg diet
a.i./kg diet

1000
mg NOEC/
a.i./kg diet
LOEC

Eggs laid/group

875

836

840

864

Eggs laid/hen/week

5.1

4.8

4.8

4.9

Eggs cracked

3.7

2.6

3.0

5.0

Eggs set

770

740

756

751

Shell

thickness

(mm

0.37

0.38

0.39

0.39

Viable
14-day
embryos

old

688

624

686

686

686

620

682

676

Live 3-week embryos

1000 /
> 1000
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No.
hatchling/hen/week

of

3.5

2.9

3.2

3.2

normal

609

512

568

7

35.1

35.3

36.0

.4

593

504

561

552

survivors

283.3

280.7

291.6

286.0

Mean food consumption

139.1

152.1

149.8

138.9

Weight of females
(parent)
At test initiation:
At end of egg laying:

1081.8
1119.9

1075.6
1115.9

1066.3
1148.4

1084.6
1106.3

1136.3
1198.1

1111.8
1239.4

1106.6
1199.5

1112.0
1254.3

No.
of
hatchlings
Hatching weight

No. of 14-day
survivors
14-day
weight

old

old

Weight
of
males
(parent)
At test initiation:
At
test
termination/other:
Gross pathology
Others, if any

No test substance-related findings.
None.

Conclusion:
This toxicity study is acceptable and satisfies the guideline requirement for a Mallard
reproductive toxicity study.
The one generation reproductive toxicity of saflufenacil to mallard ducks (Anas
platyrhynchus) was assessed over 22 weeks in accordance with the guidelines OECD 206, US
EPA 71-4 and OPPTS 850.2300. Saflufenacil was administered to the birds in the diet at 100,
300 and 1000 mg ai/kg dw diet. Under the conditions of this study the NOAEL of saflufenacil
was determined to be 1000 mg ai/kg dw diet.
For the parent generation, no substance-related effects on mortality, birds' health, food
consumption and body weight could be detected in any concentration group. Avoidance of
feed was not observed. No treatment-related effects of the test substance on reproduction
parameters were observed in any of the dose groups.
NOAEL: 1000 mg a.i./kg dw diet
LOAEL: > 1000 mg a.i./kg dw diet
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General conclusion about ecotoxicity to birds:
Potential ecotoxicity to birds has been assessed from laboratory studies with saflufenacil. The acute
and reproductive studies with bobwhite quail and mallard duck indicate no classification.
General conclusion about ecotoxicity to mammals:
Potential ecotoxicity to mammals has been assessed from laboratory studies with saflufenacil and
no classification is required.

ROBUST STUDY SUMMARIES ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITE
ECOTOXICITY TO BEE
Tests have been carried out using the substance. Results related to active ingredient are also
available.
LABORATORY TESTS
Acute contact
TEST SUBSTANCE/PURITY: BAS 800 H - 93.8%
SPECIES: Apis mellifera
TYPE OF EXPOSURE: Contact exposure
DURATION OF EXPOSURE: 48 hours
ENDPOINT: Mortality
VALUE:
48 h LD50: > 100 µg a.i./bee
NOEL/NOEC: 100 µg a.i./bee
REFERENCE: Sindermann A B, Porch J S, Krueger K O and Holmes C, 2007. BAS 800 H: An
Acute Contact Toxicity Study With The Honey Bee, Study Number: 132908. BASF Registration
Document Number: 2007/7012392
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impacts of study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
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TEST GUIDELINES: OPPTS 850.3020
OECD 214
NO/SEX/GROUP: Five cages (replicates) per treatment level. 10 bees per cage (total 50 bees per
treatment)
DOSE LEVELS: 6.25, 12.5, 25.0, 50.0 and 100.0 µg a.i./bee
ANALYTICAL MEASUREMENT: No
STUDY SUMMARY:
In a 48 hr-acute contact toxicity study, honey bees (Apis mellifera) were exposed to BAS800 H
administered topically to the abdomen and/or thorax at an application rate of 0 (negative control,
solvent control), 6.25, 12.5, 25.0, 50.0 and 100 µg a. i./bee in accordance with the OPPTS 850.3020
and OECD 214 Guidelines. The NOEL and LD50 values were 100 and > 100 µg a.i./bee,
respectively. The test material is classified as relatively non-toxic to honey bees in accordance with
the classification of Atkins (1981).
There were no compound related effects.
The 24-hour LD50 value for honey bees exposed to a positive control substance, dimethoate was
determined to be 0.147 µg a.i./bee with a 95% confidence interval of 0.1 and 0.3 µg a.i./bee.
This study is classified as acceptable and satisfies the guideline requirement for acute contact
toxicity study for honey bees.
Conclusion:
Acute contact: No mortality was observed in the control group treated with mineral water
after 48 hours. Mean mortality in the test item treatment group was 2% after 48 hours. No
mortality was observed in the control group treated with sucrose solution after 48 hours.
Acute oral: Mean mortality in the test item treatment group was 2% after 48 hours.
No behavioural abnormalities of the surviving bees could be observed in the acute contact and
oral test throughout the entire test period.

Acute oral and contact
TEST SUBSTANCE/PURITY: BAS 800 01 H, content of a.i.: BAS 800 H (CAS# 372137-35-4,
Reg. No. 4054449): 68.8% (nominal 70%).
SPECIES: Apis mellifera
TYPE OF EXPOSURE: Oral and contact exposure
DURATION OF EXPOSURE: 48 hours
ENDPOINT: Mortality
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VALUE:
48 h LD50 (contact): > 100 µg a.i./bee (equivalent to 142.86 µg formulated product/bee) 95% C.I.:
not applicable
48 h LD50 (oral): > 120.9 µg a.i./bee (equivalent to 172.71 µg formulated product/bee) 95% C.I.:
not applicable
REFERENCE: Kling A, 2008. Assessment of Side Effects of BAS 800 01 H to the Honey Bee,
Apis mellifera L. in the Laboratory, Laboratory Report Number 20071545/S1-BLEU, BASF
Registration Document Number: 2008/1000141
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: Yes – No impacts of study results
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES:

US EPA Guidelines Series 850, Number 850.3020
OECD 213
OECD 214

NO/SEX/GROUP: Five cages (replicates) per treatment level. 10 bees per cage (total 50 bees per
treatment)
DOSE LEVELS: 100 µg a.i./bee (equivalent to 142.86 µg formulated product/bee)
ANALYTICAL MEASUREMENT: No
STUDY SUMMARY:
The objective of this study was to determine the potential effect of BAS 800 01 H from oral and
contact exposure. No range finding test was conducted.
For acute contact:
In a 48-hour acute contact toxicity study, honey bees (Apis mellifera) were exposed to
BAS 800 01 H administered topically to the thorax at an application rate of 0 (negative control), and
100 µg a.i./bee in accordance with the OPPTS 850.3020 and OECD 214 Guidelines. The LD50
value was > 100 µg a.i./bee, equivalent to 142.86 µg formulated product/bee. The test item is
classified as relatively non-toxic to honey bees in accordance with the classification of Atkins
(1981).
There were no compound related effects.
The 48-hour LD50 value for honey bees exposed to a positive control substance, dimethoate was
determined to be 0.20 µg a.i./bee with a 95% confidence interval of 0.17 and 0.22 µg a.i./bee.
This study is classified as acceptable and satisfies the guideline requirement for acute contact
toxicity study for honey bees.
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For acute oral:
In a 48-hour acute oral toxicity study, honey bees (Apis mellifera) were exposed to BAS 800 01 H
administered in a feed solution of 0 (negative control), and 100 µg a.i./bee in accordance with the
OECD 213 Guideline. The nominal test concentration of 100 µg a.i./bee corresponds to an actual
intake of 120.9 µg a.i./bee, equivalent to 172.71 µg formulated product/bee. The LD50 value was
> 120.9 µg a.i./bee. The test material is classified as relatively non-toxic to honey bees in
accordance with the classification of Atkins (1981).
There were no compound related effects.
The 48-hour LD50 value for honey bees exposed to a positive control substance, dimethoate was
determined to be 0.11 µg a.i./bee with a 95% confidence interval of 0.13 and 0.15 µg a.i./bee.
This study is classified as acceptable and satisfies the guideline requirement for acute contact
toxicity study for honey bees.
Conclusion:
Acute contact: No mortality was observed in the control group treated with mineral water
after 48 hours. Mean mortality in the test item treatment group was 2% after 48 hours. No
mortality was observed in the control group treated with sucrose solution after 48 hours.
Acute oral: Mean mortality in the test item treatment group was 2% after 48 hours.
No behavioural abnormalities of the surviving bees could be observed in the acute contact and
oral test throughout the entire test period.
Based on the outcome of the laboratory studies no cage or field tests are deemed necessary.
General conclusion about ecotoxicity to bees:
Saflufenacil was tested for toxicity in GLP and Test Guideline compliant studies with honey bee
(Apis mellifera L.). In a contact toxicity test, the LD50 (48 h) was > 100 μg a.i./bee. The substance
is not classified according to HSNO Act classification criteria. Nevertheless an oral toxicity test is
required for confirming the absence of toxicity by the oral route.
SHARPEN® (BAS 800 01 H) was tested for toxicity in GLP and Test Guideline compliant studies
with honey bee (Apis mellifera L.). In both the acute oral and contact toxicity tests on honey bees
the LD50 (48 h) was > 100 μg a.i./bee and therefore > 100 μg formulation/bee. The substance is not
classified according to HSNO Act classification criteria.
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DATA ROBUST STUDY SUMMARIES FOR ACTIVE
INGREDIENT/FORMULATION/RELEVANT METABOLITE
TERRESTRIAL INVERTEBRATE
TOXICITY
Tests have been carried out using the substance.
LABORATORY TESTS

TEST SUBSTANCE/PURITY: BAS 800 01 H, batch no. 1641-87; content of a.s.: BAS 800 H
(Reg. No. 4054449): 68.8% analyzed (70% nominal).
SPECIES: Predatory mite Typhlodromus pyri
TYPE OF EXPOSURE: Exposure of the mites to dried residues on treated glass plates.
DURATION OF EXPOSURE: 7 days
ENDPOINT: Mortality
VALUE:
LR50 = 647.12 g/ha BAS 800 01 H
REFERENCE: Sipos K, 2008. Effect of BAS 800 01 H on the predatory mite (Typhlodromus pyri)
in a laboratory trial, BASF DocID 2008/1013694
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: Bluemel et al. (2000)
NO/GROUP: For the control 5 replicates were set up, for the test item and the reference item 3
replicates were used. Each replicate contained 20 mites.
DOSE LEVELS: 11, 33, 100, 300 and 900 g/ha BAS 800 01 H
STUDY SUMMARY:
Based on the results of a range-finding test, seven treatments (five test item groups, water treated
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control, reference item) were tested.
After 7 days of exposure, the test item produced mortality rates between 36.67% and 60.0%. The
mean mortality in the control was 11%. Based on this, corrected mortalities for the different test
item rates were calculated to be between 28.84% and 55.06%. Statistically significant differences
compared to the control were observed at the three highest test item rates of 100, 300 and 900 g/ha
(Bonferroni t-test, α = 0.05). The results are summarized in the table below.
Effects of BAS 800 01 H on predatory mites (Typhlodromus pyri) mortality under worst-case
laboratory conditions
Treatment
Rate 1)
Mortality 2)
Corrected mortality 3)
[g/ha]
%
%
Control

--

11.00

--

BAS 800 01 H

11

36.67 n.s.

28.84

BAS 800 01 H

33

41.67 n.s.

34.46

BAS 800 01 H

100

45.00 *

38.20

BAS 800 01 H

300

48.33 *

41.95

BAS 800 01 H

900

60.00 *

55.06

Endpoints [g/ha BAS 800 01 H]
4)

LR50 (95% CL)

647.12 (136.06 - 3077.84)

1)

Application rate in 200 L water/ha
Mortality after 7 days of exposure to BAS 800 01 H on glass surface
3)
Corrected mortality according to Abbott (1925)
4)
Median lethal rate calculated by probit analysis (with 95% Confidence Limits)
*
= statistically significant differences compared to the control (Bonferroni t-test, = 0.05)
n.s. = no statistically significant differences compared to the control (Bonferroni t-test, = 0.05)
2)

The LR50 value was determined to be 647.12 g/ha BAS 800 01 H.
Validity criteria were met in this study:
- Mean mortality in the control treatment: < 20%
- Mean mortality in the reference item treatment: between 50 and 100 % after 7 days
Conclusion:
The LR50 under worst-case laboratory conditions for Typhlodromus pyri was calculated to be
647.12 g SHARPEN®/ha.

TEST SUBSTANCE/PURITY: BAS 800 01 H; batch no. 1641-87; content of a.s.: BAS 800 H
(Reg. No. 4054449): 70% w/w nominal (68.8% w/w analyzed).
SPECIES: Parasitoid Aphidius rhopalosiphi
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TYPE OF EXPOSURE: Exposure of the parasitoids was reached via air-dried residues on treated
glass plates.
DURATION OF EXPOSURE: 48 hours
ENDPOINT: Mortality
VALUE:
LR50= 810 g BAS 800 01 H/ha
REFERENCE: Stevens J, 2008. A Rate-Response Laboratory Test to Determine the Effects of BAS
800 01 H
on the Parasitic Wasp, Aphidius rhopalosiphi (Hymenoptera, Braconidae), report number: 355425,
BASF Registration Number: 2008/1035600
KLIMISCH SCORE: 1a
AMENDMENTS/DEVIATIONS: No
FLAG (Key study, supporting study or weight of evidence): Key study
GLP: Yes
TEST GUIDELINES: Mead-Briggs et al. (2000)
DOSE LEVELS: Control (deionized water), 56, 113, 225, 450 and 900 g BAS 800 01 H/ha. The
reference item was applied at an application rate of 0.1 mL/ha. All substances were applied in
200 L water/ha. The substances were sprayed onto glass plates via calibrated laboratory spraying
equipment and air dried afterwards.
STUDY SUMMARY:
After 48 h of exposure mortality rates between 2.5% and 72.5% could be detected in the test item
treatments. Control mortality was 2.5%, which resulted in corrected mortality rates ranging from
0.0% to 71.8%. Statistically significant differences compared to the control were observed for the
highest treatment rate (Fisher´s Exact Test, = 0.05).
The results are summarized below.
Effects of BAS 800 01 H on parasitoids (Aphidius rhopalosiphi) under worst-case laboratory
conditions
Mortality 2)
Corrected mortality3)
Rate 1)
Treatment
[g/ha]
%
%
Control

--

2.5

--

BAS 800 01 H

56

5.0 n.s.

2.6

BAS 800 01 H

113

2.5 n.s.

0.0

BAS 800 01 H

225

2.5 n.s.

0.0

BAS 800 01 H

450

10.0 n.s.

7.7
www.epa.govt.nz

Page 138 of 194
Application for approval to import Sharpen for release (ERMA200799)

BAS 800 01 H

900

72.5 *

71.8

Endpoints [g/ha BAS 800 01 H]
4)

LR50 (95% CL)

810 (460 - 7566)

1)

Application rate in 200 L water/ha
Mortality after 48 h of exposure to BAS 800 01 H on glass surface
3)
Corrected mortality according to Abbott (1925)
4)
Median lethal rate calculated by Probit analysis (with 95% confidence limits).
n.s. = No statistically significant differences compared to the control (Fisher`s Exact Test, α = 0.05)
* = Statistically significant differences compared to the control (Fisher`s Exact Test, = 0.05)
2)

The reference item caused a corrected mortality of 100.0% of exposed wasps after 48 h.
The LR50 value was determined to be: LR50= 810 g BAS 800 01 H/ha in 200 L water/ha.
Conclusion:
The LR50 of SHARPEN® to Aphidius rhopalosiphi under worst-case laboratory conditions was
810 g/ha SHARPEN®H in 200 L water/ha.
No extended laboratory tests or field tests were carried out.
General conclusion about ecotoxicity to non-target arthropods:
GLP and test guidelines compliant studies with SHARPEN® (BAS 800 01 H) on predatory mite
(Typhlodromus pyri) and parasitic wasp (Aphidius rhopalosiphi) indicated no statistically
significant adverse effects.

ENVIRONMENTAL FATE AND ECOTOXICITY LIST OF ENDPOINTS
USED FOR RISK ASSESSMENT3 PURPOSE AND CLASSIFICATION
1. Saflufenacil
Persistency of active ingredient in aquatic and terrestrial environments
Klimisch
Test results (e.g %
a
Test type
Test method
score
Reference
degradation, DT50)
(1-4)
No test available
Ready biodegradation
US EPA
DT50 for Dark:
Ta C and Trollinger J,
Guidelines,
Stable
2007. Aqueous
Aqueous photolysis
Subdivision
DT50 for
1a
Photolysis of 14C-BAS
half-life (DT50)
N, Chemistry: phototransformation:
800 H, BASF Agro
Environmental 27 - 35 days (pH 5
Research, RTP, NC,
3

Depending on the risk assessment the endpoint values used can differ from those listed in the presented tables. Further
explanation is presented in the appropriate paragraph under the environmental risk assessment section.
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Persistency of active ingredient in aquatic and terrestrial environments
Fate, §161-2
buffer)
BASF Reg Doc ID
9.7 – 9.8 days
Number
(natural water)
2007/7009413
DT50 for phenyl and
uracil rings are
US EPA
Panek M G, 2006.
respectively and for
Guidelines,
Hydrolysis of 14Cdifferent pH :
Subdivision
BAS 800 H. BASF
Hydrolysis half-life
DT50 = 192.5 and
1a
N, Chemistry:
Agro Research, RTP,
(DT50)
346.5 (pH 7)
Environmental
NC. BASF Reg. Doc.
DT50 = 5.9 and 4.2
Fate, §161-1
No. 2005/7004259
(pH 9)
Stable at pH 5
US EPA
Ta C T and Varner J
Guidelines,
A, 2007.
Subdivision
9 < Koc (ads) < 56
Adsorption/Desorption
mL/g
Adsorption/desorption N, Chemistry:
1a
of BAS 800 H on
Environmental 0.0782 < Koc (des)
Soils, BASF Doc ID
Fate, §163-1
< 1.018 mL/g
Number
2006/7007148
OECD 106
DT50 , days, average
of uracil and phenyl
Singh M, 2007.
US EPA
labels:
Aerobic Soil
Guidelines,
22 (Idaho - sandy
Metabolism of 14CSubdivision
loam), 17 (Illinois 1a
BAS 800 H on US,
N, Chemistry:
silty clay loam), 4
Soils, Study No.
Environmental
(New Jersey - silt
132650, BASF Doc ID
Fate, §162-1
loam) and 17
2006/7009234
(Wisconsin - loamy
sand)

Aerobic half-life in
soil (DT50)

US EPA
Guidelines,
Subdivision
N, Chemistry:
Environmental
Fate, §164-1

First-order DT50:
10.7 days

1a

OPPTS
835.6100
US EPA
Guidelines,
Subdivision
N, Chemistry:
Environmental
Fate, §164-1

Arkansas Cotton or
Soybean Use
Pattern:
DT50: 6.25 days
Illinois Corn or

1a

Jordan J, Saha M and
Warren R, 2007.
Terrestrial Field
Dissipation of
BAS 800 H in
Pine/Vegetation
Management Use
Patterns, BASF Study
No. 132665, BASF
Doc. No.
2007/7009866
Jordan J, Saha M. and
Warren R, 2008.
“Terrestrial Field
Dissipation of BAS
800 H in Row Crop
Use Patterns”, BASF
www.epa.govt.nz
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Persistency of active ingredient in aquatic and terrestrial environments
Soybean Use
Study No. 132668,
OPPTS
Pattern:
BASF. Doc. No.
835.6100
DT50: 11.1 days
2007/7009867

US EPA
Guidelines,
Subdivision
N, Chemistry:
Environmental
Fate, §164-1
OPPTS
835.6100

Manitoba Cereal
Use Pattern:
DT50: 35.5 days
Washington
(R05227)
DT50: 1.36 days
Ontario Bare Soil
(R05228)
DT50: 23.6 days

1a

California Bare Soil
(R05229)
DT50: 32.2 days

Jordan J, Saha M. and
Warren R, 2007.
Terrestrial Field
Dissipation of
BAS 800 H in Orchard
and Vineyard Use
Patterns”, BASF
Study No. 134549,
BASF Doc. No.
2007/7009868

Anaerobic
No test available
degradation in soil
Conclusion on persistency:
Saflufenacil is potentially persistent in water based on the absence of information concerning
the ready biodegradation potential; assumption supported by modelling carried out according
to EPISUITE. Moreover under environmental conditions no hydrolysis occurs.
Saflufenacil is therefore considered as a persistent active ingredient in water. Photolysis alone
cannot determine persistence of the substance in the frame of a weight of evidence approach.
The substance is not persistent in soil under aerobic conditions. No data are available about
degradation under anaerobic conditions.
a

Unless otherwise stated, the tests were conducted according to the test method identified

Test type

Partition
coefficient
octanol/water

Bioaccumulation of active ingredient
Test
Klimisch
Test
results (e.g
score
methoda
log Pow,
(1-4)
BCF)
US EPA
Product
Properties
Test
Guideline
OPPTS
830.7570

Log Pow =
2.6

1a

Reference
Vanhook C,
2005. BAS
800H: Partition
Coefficient (nOctanol/Water)
Estimation by
High
Performance
Liquid
Chromatography,
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Study No.
132458, BASF
Doc. No.
2005/7004256
BCF values
Hafemann C,
at steady
2007.
state
Bioaccumulation
OECD
resulted in
and Metabolism
305
3.91 and
of BAS 800 H in
OPPTS
1.0 for
Fish
Bluegill Sunfish
1a
bioconcentration 850.1730 whole fish
(Lepomis
US EPA
of the low
test
macrochirus),
165-4
dose group
Study Code
and the
132626, BASF
high dose
DocID
group,
2007/1056242
respectively
Conclusion on bioaccumulation:
The average log Pow of BAS 800 H = 2.6 and indicates that BAS 800 H
is not considered to be a bioaccumulative active ingredient. This is
confirmed by the results of a fish bioaccumulation test which gives a
BCF value ranging from 1.0 to 3.91.

Test species

Aquatic toxicity of active ingredient
Test
results
Test
Klimisch
Test
(e.g
type and
score
methoda
LC(D)50,
duration
(1-4)
EC50,
NOEC)
OECD
Guideline
203

Fish
(Lepomis
macrochirus and
Oncorhynchus
mykiss)

EEC
directive
92/69,
Annex V,
C1
EP
A
Guideline
72-1;
OPPTS
850.1075

Static –
96 h

LC50: >
120 mg
a.i./L
NOEL:
120 mg
a.i./L

1a

Reference

Jatzek J, 2005. BAS
800 H – Acute
Toxicity Study on
the Rainbow Trout
(Oncorhynchus
mykiss) in a Static
System Over 96
Hours, Laboratory
Report Number
12F0414/015146
BASF Doc ID
2005/1029784
Jatzek J, 2005. BAS
800 H – Acute
Toxicity Study on
the Bluegill Sunfish
(Lepomis
www.epa.govt.nz
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Aquatic toxicity of active ingredient

Invertebrates
(Daphnia magna)

Algae
(Pseudokirchneriella
subcapitata)

OECD
Guideline
202
OPPTS
850.1010

OECD
201

Static –
48 h

Static –
96 h

OPPTS
850.4400
(draft
1996)
ASTM E
1415-91

Growth
rate
96 hr
ErC10:
0.041
mg a.i./L

1a

1a

Hoffmann F, 2006.
Effect of BAS 800 H
(Reg.No. 4054449)
on the Growth of the
Green Alga
Pseudokirchneriella
subcapitata, Study
Code 132848, BASF
Doc ID
2007/7013577

1a

Backfisch K, 2006.
Effect of BAS 800 H
on the growth of
Lemna gibba, Study
Code 134222, BASF
Doc ID
2007/7013578

96 hr
ErC50:
0.133
mg a.i./L
Growth
rate
based on
frond
number

OECD
221
Aquatic plants
(Lemna gibba G3)

LC50: >
100 mg
a..i./L
NOEL:
100 mg
a.i./L

Semistatic – 7
d

7 day
EC50:
143.6 µg
a.i./L

macrochirus) in a
Static System Over
96 Hours,
Laboratory Report
Number
14F0414/015147 ,
BASF Doc ID
2005/1029929
Bergtold M and
Janson G, 2006.
Acute Toxicity of
BAS 800 H to
Daphnia magna
Straus in a 48 Hour
Static Test, Report
Number 132860,
BASF Doc ID
2006/1004506

7 day
EC10:
34.5 µg
a.i./L

Conclusion on aquatic classification:
Based on the results of the algae and aquatic plant tests, saflufenacil is considered to be
a hazardous substance and is classified 9.1 A: very ecotoxic in the aquatic environment.
www.epa.govt.nz
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Test species

Soil toxicity data of active ingredient
Test type
Test results Klimisch
Test
and
(e.g LC(D)50,
score
methoda
duration EC50, NOEC)
(1-4)
Earthworms

14-day LC50:
> 1000 mg
a.i./kg dw soil
Eisenia fetida

OECD 207

Static – 14
days

14-day
NOEC: 1000
mg a.i./kg dw
soil

1a

Reference

Vertesi A,
2006. Acute
toxicity of
BAS 800 H
(Reg.No.
4054449) on
Earthworms
(Eisenia
fetida) in
Artificial Soil
with 5% peat.
Report No.
06/230-125G,
BASF Doc ID
2006/1015846

Conclusion on soil classification:
Based on these results saflufenacil is not considered to be a hazardous substance and
is not classified for soil ecotoxicity.

Terrestrial vertebrate toxicity of active ingredient
Test
Test
Klimisch
Test
results
Test species
type and
score
Reference
a
method
(e.g
duration
(1-4)
LC(D)50)
Birds
Zok S, 2006. BAS
US EPA
800 H – Acute
protocol
Toxicity in the
EPALD50: >
Bobwhite Quail
540/92000 mg
(Colinus
82-024
Gavage a.i./kg
virginianus) After
Bobwhite
14 days
bw
Single Oral
EPA1a
quail (Colinus
postNOEL:
Administration
540/9virginianus)
dosing
2000 mg
(LD50),
85-007
a.i./kg
Laboratory Report
bw
Number
US EPA
11W0414/015141,
850.2100
BASF Doc ID
2005/1029868
1a
Zok S, 2006. BAS
Mallard duck US EPA Gavage - LD50: >
www.epa.govt.nz
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(Anas
platyrhynchos)

protocol
EPA540/982-024

14 days
postdosing

EPA540/985-007

800 H – Acute
Toxicity in the
Mallard Duck
(Anas
platyrhynchos)
After Single Oral
Administration,
Laboratory Report
Number
13W0414/015145,
BASF Doc ID
2005/1029866

2000 mg
a.i./kg
bw
NOEL:
2000 mg
a.i./kg
bw

US EPA
850.2100
OCED
205

Bobwhite
quail (Colinus
virginianus)

US
EPA540/982-024

Dietary
– 5d

EPA540/9-85

LC50: >
5000 mg
a.i./kg
diet
NOEC:
5000 mg
a.i./kg
diet

1a

Zok S, 2006. BAS
800 H – Avian
Dietary LC50 Test
in Chicks of the
Bobwhite Quail
(Colinus
virginianus).
Laboratory Report
Number
31W0414/015139,
BASF Doc ID
2005/1029867

1a

Zok S, 2006. BAS
800 H – Avian
Dietary LC50 Test
in Chicks of the
Mallard Duck
(Anas
platyrhynchos),
Laboratory Report
Number
32W0414/015140,
BASF Doc ID
2005/1029869

1a

Zok S, 2006. BAS
800 H - 1Generation
Reproduction
Study on the
Bobwhite quail
(Colinus
virginianus) by

US EPA
850.2200
OCED
205

Mallard duck
(Anas
platyrhynchos)

US
EPA540/982-024

Dietary
– 5d

LC50: >
5000 mg
a.i./kg
diet
NOEC:
5000 mg
a.i./kg
diet

Dietary
– 22 w

NOAEL:
1000 mg
a.i./kg
dw diet
LOEL: >
1000 mg
a.i./kg
dw diet

EPA540/9-85
US EPA
850.2200
OECD
206

Bobwhite
quail (Colinus
virginianus)

US EPA
protocol
-540/982-024
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OECD
206
Mallard duck
(Anas
platyrhynchus)

US EPA
protocol
-540/982-024

Dietary
– 20 w

NOAEL:
1000 mg
a.i./kg
dw diet
LOAEL:
> 1000
mg
a.i./kg
dw diet

1a

Administration in
the Diet.
Laboratory Report
Number
71W0414/015148,
BASF Document
ID 2006/1035447
Zok S, 2006. BAS
800 H - 1Generation
Reproduction
Study on the
Mallard Duck
(Anas
platyrhynchus) by
Administration in
the DietBASF
Document ID
2006/1035448

Conclusion on terrestrial vertebrate classification:
The acute and reproductive studies with bobwhite quail and mallard duck
indicate that no classification is required. This result is also confirmed by
acute oral toxicity test results presented in the mammalian toxicology section.

Terrestrial invertebrate toxicity data of substance

Test
species

Test
methoda

Test
type and
duration

Test
results
(e.g
LC(D)50,
EC50)

Klimisch
Score

Reference

(1-4)

Bee

Apis
mellifera

US EPA
Guidelines
Series 850,
Number
850.3020

OECD 214

contact –
48h

48 h LD50
(contact):
> 100 µg
a.i./bee

1a

Sindermann A B,
Porch J S, Krueger
K O and Holmes C,
2007. BAS 800 H:
An Acute Contact
Toxicity Study
With The Honey
Bee, Study
Number: 132908.
BASF Registration
Document Number:
2007/7012392
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Conclusion on terrestrial invertebrate classification:
Saflufencil was tested for contact toxicity with honey bee and no statistically
significant adverse effects were found. Nevertheless an oral toxicity test
should be required unless the applicant is providing robust justification for
confirming the absence of toxicity.

2. Saflufenacil metabolites

Persistency of relevant metabolites in aquatic and terrestrial environments
Klimisch
Test results (e.g %
Test type
Test methoda
score
Reference
degradation, DT50)
(1-4)
Ta C T, 2007.
Adsorption/Desorption
US EPA
The Koc values
of the Major
Guidelines,
from the adsorption
Metabolites
Subdivision
for all the major
(M800H01,
M800H02, M800H07,
Adsorption/desorption N, Chemistry: metabolites of BAS
2b
Environmental
800 H in soils
M800H08,
Fate, §163-1
ranged from 3.2 to
M800H015, and
112.7 mL/g in all 6
M800H022) of BAS
OECD 106
soils tested
800 H on Soils, BASF
Doc No.
2007/7009870
Conclusion on persistency:
The only information related to environmental-fate for saflufenacil metabolites is the
adsorption/desorption coefficient indicating that the sorption on soil/sediment particles is a
reversible process. No further information is available about the persistency of the metabolites.
a

Unless otherwise stated, the tests were conducted according to the test method identified

Bioaccumulation of the relevant metabolites
Test
results
Klimisch
Test
Test type
(e.g log
score
Reference
methoda
Pow,
(1-4)
BCF)
No data
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Test species

Aquatic toxicity of relevant metabolites
Test
results
Test
Klimisch
Test
(e.g
type
and
score
methoda
LC(D)50,
duration
(1-4)
EC50,
NOEC)

US EPA
Guidelines
Series
850,
Algae
Number
(Pseudokirchneriella
850.5400,
subcapitata)
Algal
Toxicity,
Tiers I and
II

US EPA
Guidelines
Series
850,
Algae
Number
(Pseudokirchneriella
850.5400,
subcapitata)
Algal
Toxicity,
Tiers I and
II

Static –
96 h

OPPTS
850.4400
(draft
1996)
ASTM E
1415-91

1a
96 hr
ErC50: >
29 mg/L

96 hr
NOAEC:
16 mg/L
Static –
96 h

OECD
221
Aquatic plants
(Lemna gibba G3)

96 hr
NOAEC:
29 mg/L

Static –
7d

96 hr
ErC50:
>29
mg/L

1a

7 day
EC50: >
30 mg/L
2b
NOEC =
30 mg/L

Reference

Porch J R, Kendall T
Z, Krueger H O and
Holmes C, 2008.
BAS 800 H
METABOLITE
M07: A 96-Hour
Toxicity Test with
the Freshwater Alga
(Pseudokirchneriella
subcapitata), Project
Number 147A-242,
BASF Document
Number:
2008/7013828
Porch J R, Kendall T
Z, Krueger K O and
Holmes C, 2008.
BAS 800 H
METABOLITE
M08: A 96-Hour
Toxicity Test with
the Freshwater Alga
(Pseudokirchneriella
subcapitata), Project
Number 147A-244,
BASF Document
Number:
2008/7012761
Porch J R, Kendall T
Z, Krueger H O and
Holmes C, 2008.
BAS 800 H
METABOLITE
M07: A 7-Day
Toxicity Test With
Duckweed (Lemna
gibba G3), Project
Number 147A-243,
BASF Registration
Document Number:
www.epa.govt.nz
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Aquatic toxicity of relevant metabolites

OECD
221
Aquatic plants
(Lemna gibba G3)

OPPTS
850.4400
(draft
1996)
ASTM E
1415-91

Static –
7d

7 day
EC50:
>17
mg/L

2008/7013852
Porch J R, Kendall T
Z, Krueger H O and
Holmes C, 2008.
BAS 800 H
METABOLITE
M08: A 7-Day
Toxicity Test With
Duckweed (Lemna
gibba G3), Project
Number 147A-245,
BASF Registration
Number:
2008/7013851

2b

NOEC:
5.2 mg/L

Conclusion on aquatic classification:
Only algae tests are available for the relevant metabolites. Nevertheless the lack of
toxicity at the top concentration tested does not allow classification.

Test species

Soil toxicity data of relevant metabolites
Test type
Test results Klimisch
Test
and
(e.g LC(D)50,
score
methoda
duration EC50, NOEC)
(1-4)
Earthworms

1a

Luehers U,
2008. Acute
Toxicity (14
Days) of
Reg.No.
4773881
(Metabolite of
BAS 800 H,
M800H08) to
the Earthworm
Eisenia fetida
in Artificial
Soil. Study
Number:
355542, BASF
Registration
Number:
2008/1036410

1a

Brockmann A,
Stroemel C
and Teresiak
H, 2008.

14-day LC50:
> 1000 mg
a.i./kg dw soil
Eisenia fetida

OECD 207

US EPA
onion (Allium
cepa Liliaceae), Guidelines
Series
ryegrass
850,Numbers
(Lolium

Static – 14
days

14-day
NOEC: 1000
mg a.i./kg dw
soil

Terrestrial plants
ER50
> 300
21 days
g a.i/ha (all
species)

Reference

www.epa.govt.nz
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perenne
Poaceae),
wheat
(Triticum
aestivum
Poaceae), corn
(Zea mays
Poaceae)
lettuce
(Lactuca sativa
Asteraceae),
oilseed rape
(Brassica
napus
Brassicaceae),
white cabbage
(Brassica
oleracea
Brassicaceae),
soybean
(Glycine max
Fabaceae),
bean
(Phaseolus
vulgaris
Fabaceae),
tomato
(Lycopersicon
esculentum
Solanaceae)
onion (Allium
cepa Liliaceae),
ryegrass
(Lolium
perenne
Poaceae),
wheat
(Triticum
aestivum
Poaceae), corn
(Zea mays
Poaceae)
lettuce
(Lactuca sativa
Asteraceae),
oilseed rape

850.4225,

US EPA
Guidelines
Series 850,
Numbers
850.4225,
OECD 208

Effect of
Reg.No.:
4775453
(metabolite of
BAS 800 H,
M800H07)
with
incorporation
into soil on
seedling
emergence of
ten species of
terrestrial
plants, BASF
Registration
Document
Number:
2008/7015223.

21 days

ER50
> 300
g a.i/ha (all
species)

1a

Brockmann A,
Stroemel C
and Teresiak
H, 2008.
Effects of
Reg.No:
4773881
(Metabolite of
BAS 800 H,
M800H08)
with
incorporation
into soil on
seedling
emergence and
seedling
growth of ten
www.epa.govt.nz
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species of
(Brassica
terrestrial
napus
plants, BASF
Brassicaceae),
Registration
white cabbage
Document
(Brassica
Number:
oleracea
2008/1036946.
Brassicaceae),
soybean
(Glycine max
Fabaceae),
bean
(Phaseolus
vulgaris
Fabaceae),
tomato
(Lycopersicon
esculentum
Solanaceae)
Conclusion on soil classification:
Based on the results available, the metabolites would not be considered as hazardous
substances and are not classified for soil ecotoxicity. Nevertheless data gaps are
identified.

Terrestrial vertebrate toxicity of relevant metabolites
Test
Test
Klimisch
Test
results
Test species
type and
score
Reference
a
method
(e.g
duration
(1-4)
LC(D)50)
No data

Terrestrial invertebrate toxicity data of relevant metabolites

Test species

Test
methoda

Test results Klimisch
(e.g
Score
LC(D)50,
(1-4)
EC50)
No data

Test
type and
duration

Reference

www.epa.govt.nz
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3. Sharpen
Persistency of Sharpen in aquatic and terrestrial environments
Klimisch
Test results (e.g %
Test type
Test methoda
score
Reference
degradation, DT50)
(1-4)
No data - refer to saflufenacil data package

Test type

Test species

Test species

Bioaccumulation of Sharpen®
Test
Klimisch
Test
results (e.g
score
a
method
log Pow,
(1-4)
BCF)
No data - refer to saflufenacil data package

Aquatic toxicity of Sharpen®
Test
results
Test
Klimisch
Test
(e.g
type and
score
a
method
LC(D)50,
duration
(1-4)
EC50,
NOEC)
No data - refer to saflufenacil data package
Soil toxicity data of Sharpen®
Test type
Test results Klimisch
Test
and
(e.g
LC(D)50,
score
methoda
duration EC50, NOEC)
(1-4)
Terrestrial plants

Substance
Corn (Zea
mays), Onion
(Allium cepa),
Ryegrass
(Lolium
perenne),
Wheat
(Triticum
aestivum),
Bean
(Phaseolus

US EPA
Guidelines
Series
850,Numbers
850.4225,
Seedling
Emergence,
and
850.4250,
Vegetative
Vigor, Tier II

21 days

ER50 (g
a.i./ha) from
0.509
(Lactuca
sativa) to
>400
(Lolium
perenne)

1a

Reference

Reference

Reference

Porch J R,
Krueger H O,
Martin K H
and Holmes
C, 2007. BAS
800 01 H: A
Toxicity Test
to Determine
the Effects of
the Test
Substance on
Vegetative
Vigor of Ten

www.epa.govt.nz

Page 152 of 194
Application for approval to import Sharpen for release (ERMA200799)

vulgaris),
Cabbage
(Brassica
oleracea),
Lettuce
(Lactuca
sativa), Oilseed
Rape (Brassica
napus),
Soybean
(Glycine max),
Tomato
(Lycopersicon
esculentum)
Substance

Species of
Plants, Project
Number 147227, Study
Number:
147482,
BASF
Registration
Number:
2007/7013633

Porch J R,
Corn (Zea
Krueger H O,
mays), Onion
Martin K H
(Allium cepa),
and Holmes
Ryegrass
ER50 (g
C, 2007. BAS
(Lolium
a.i./ha) for
800 01 H: A
perenne),
emergence
Toxicity Test
US EPA
Wheat
from 19.7
to Determine
Guidelines
(Triticum
(Allium cepa)
the Effects of
Series 850,
aestivum),
to >400
the Test
Numbers
Bean
Substance on
850.4225,
(Phaseolus
ER50 (g
Seedling
Seedling
21 days
1a
vulgaris),
a.i./ha) for
Emergence of
Emergence,
Cabbage
emergence
Ten Species
and
(Brassica
from 9.47
of Plants,
850.4250,
oleracea),
(Brassica
Project
Vegetative
Lettuce
oleracea) to
Number 147Vigor, Tier II
(Lactuca
>400
226, Study
sativa), Oilseed
Number:
Rape (Brassica
147488,
napus),
BASF
Soybean
Registration
(Glycine max),
Number:
Tomato
2007/7013632
(Lycopersicon
esculentum)
Conclusion on soil classification:
Based on the results available, the substance is not considered as a hazardous
substance and is not classified for soil ecotoxicity.
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Terrestrial vertebrate toxicity of Sharpen®
Test
Test
Klimisch
Test
results
Test species
type
and
score
methoda
(e.g
duration
(1-4)
LC(D)50)
No data - refer to saflufenacil data package

Reference

Terrestrial invertebrate toxicity data of Sharpen®

Test species

Test
methoda

Test
type and
duration

Test results Klimisch
(e.g
Score
LC(D)50,
(1-4)
EC50)

Reference

Bee

Apis mellifera

48 h LD50
(contact): >
100 µg
a.i./bee
(equivalent
US EPA
to
Guidelines
142.86 µg
Series
formulated
850,
product/bee)
Number
48 h LD50
850.3020 Oral and
(oral): >
contact –
120.9 µg
OECD
48h
a.i./bee
213
(equivalent
to
OECD
172.71 µg
214
formulated
product/bee)
95% C.I.:
not
applicable

1a

Kling A.,
2008.
Assessment of
Side Effects of
BAS 800 01 H
to the Honey
Bee, Apis
mellifera L. in
the
Laboratory,
Laboratory
Report
Number
20071545/S1BLEU, BASF
Registration
Document
Number:
2008/1000141

Non-target arthropods

www.epa.govt.nz
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Typhlodromus
pyri

Aphidius
rhopalosiphi

Bluemel
et al.
(2000)

MeadBriggs et
al. (2000)

Glass
plates –
7d

Glass
plates –
48 h

LR50 =
647.12 g
f.p./ha

LR50 =
810 g f.p.
/ha

1a

Sipos K, 2008.
Effect of BAS
800 01 H on
the predatory
mite
(Typhlodromus
pyri) in a
laboratory
trial, BASF
DocID
2008/1013694

1a

Stevens J,
2008. A RateResponse
Laboratory
Test to
Determine the
Effects of BAS
800 01 H
on the
Parasitic
Wasp,
Aphidius
rhopalosiphi
(Hymenoptera,
Braconidae),
report number:
355425, BASF
Registration
Number:
2008/1035600

Conclusion on terrestrial invertebrate classification:
Based on the results available, the substance is not considered as a hazardous
substance for beneficial arthropods and is not classified.
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Appendix C: Staff risk and benefit assessment
The EPA staff have evaluated the potential of Sharpen to cause adverse effects to during all stages of the
substance‟s lifecycle.
Quantitative assessments have been undertaken for the use phase of the substance‟s lifecycle. Qualitative
assessments have been undertaken for all other stages of the lifecycle. In these cases, the level of risk has
been evaluated on the basis of the magnitude and likelihood of adverse effects occurring to people or the
environment. The process by which the qualitative risk assessment of substances is undertaken is specified
in the Methodology. Guidance on risk assessment is provided in the EPA guidance document - Decision
Making A Technical Guide to Identifying, Assessing and Evaluating Risks, Costs and Benefits (ER-TG-0502).
To facilitate the assessment of risks the applicant and the staff identified the most common potential sources
of risk to the environment and to human health and safety through release, spillage or exposure throughout
the lifecycle of the substance. These are tabulated in Appendix table .
Appendix table 6 Potential sources of risks associated with hazardous substances

Lifecycle Activity

Associated Source of Risk
An incident during the manufacture or importation of the substance

Manufacture / Import

resulting in spillage and subsequent exposure of people or the
environment to the substance.
An incident during the packing of the substance resulting in spillage

Packing

and subsequent exposure of people or the environment to the
substance.
An incident during the transport or storage of the substance

Transport or storage

resulting in spillage and subsequent exposure of people or the
environment to the substance.
Application of the substance resulting in exposure of users or

Use

bystanders or the environment; or an incident during use resulting
in spillage and subsequent exposure of users or the environment to
the substance.

Disposal

Disposal of the substance or packaging resulting in exposure of
people or the environment to the substance.

www.epa.govt.nz
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Summary of assessment of risks to human health and the environment
The summary of the staff‟s qualitative and quantitative assessment of the human health risks and risks to the
environment associated with Sharpen are set out in Appendix table and
Appendix table respectively. The details of the quantitative assessment of the human health risks and risks to

the environment associated with the use of Sharpen follow Appendix table 8.

Relationship of Māori to the environment
The staff note that Sharpen triggers a number of hazardous properties giving rise to the potential for cultural
risk. However, based on the information provided and the use pattern of the substance, the staff consider
that the risks will be negligible.
In addition there is no evidence to suggest that the controlled use of Sharpen will breach the principles of the
Treaty of Waitangi.

Assessment of risks to society and the community and the market economy
The staff did not identify any risks associated with society and the community or the market economy.

New Zealand‟s international obligations
The staff did not identify international obligations that affect the approval of Sharpen.

Assessment of benefits
The applicant considers that Sharpen will provide the following benefits:
The proposed substance represents the introduction of a new herbicide active ingredient for use in tank
mix with glyphosate for faster knockdown and to broaden the spectrum of weed control in orchards and
pre-plant burn down situations.
The approval to import and sell the proposed substance will give farmers an additional tool they need to
continue to provide quality products for local and export markets.
The EPA staff are satisfied that benefits may be derived for New Zealand by allowing the use of Sharpen.

The effects of the substance being unavailable
The EPA staff consider that the likely effects of the substance being unavailable are a reduction in choice for
the end user.

www.epa.govt.nz
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Appendix table 7 Risk assessment of human health risks
Lifecycle

Description

Likelihood

Magnitude

Matrix

Comment

Level of
risk

Manufacture*
and
packaging

Acute toxicity
(oral)

Highly
improbable

Moderate

Negligible

Manufacturing and packaging facilities will be required to meet the
HSNO requirements for equipment, emergency management and
provision of information (e.g. Safety Data Sheets) as well as Health
and Safety regulations.

Negligible

Reproductive/
developmental
toxicity

Highly
improbable

Major

Low

While the qualitative descriptors indicate a low level of risk driven by
the major chronic effects, the staff note that these processes will be
required to meet the HSNO requirements for equipment, emergency
management and provision of information as well as Health and
Safety regulations. The staff consider that these requirements will
make the likelihood of exposure that would lead to a chronic effect
so highly improbable that the level of risk for the chronic toxic
adverse effects is negligible.

Negligible

Highly
improbable

Moderate

Negligible

Workers and bystanders will only be exposed to the substance
during this part of the lifecycle in isolated incidents where spillage
occurs. HSNO controls (e.g. labels, SDS) and adherence to the
Land Transport Rule 45001, Civil Aviation Act 1990 and Maritime
Transport Act 1994 (as applicable) will apply.

Negligible

The staff consider that the use of personal protective equipment and
other relevant controls, such as labelling and packaging, will
adequately manage the risks. The staff notes that the proposed use

Negligible

Target organ
toxicity

Importation,
transport,
storage

Acute toxicity
(oral)

Use

Acute effects: users & bystanders (qualitative assessment)

Acute toxicity
(oral)

Highly
improbable

Moderate

Negligible
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pattern for this substance is similar to other approved pesticides.

Chronic effects: users (quantitative assessment)

Reproductive/
developmental toxicity

Quantitative assessment indicates that the chronic risk to health and safety of operators are acceptable if full PPE is
worn during mixing, loading and application. The staff note that the use of PPE is a default requirement for this
substance.

Target organ toxicity

Chronic effects: re-entry (quantitative assessment)

Reproductive/
developmental toxicity

Quantitative assessment indicates that there is a non-negligible risk to health and safety of re-entry workers where the
substance is applied at application rates above 30 g/ha. However, these risks are acceptable if full PPE is worn during
re-entry operations. The use of PPE will reduce the risk to negligible.

Target organ toxicity

Chronic effects: bystanders (quantitative assessment)

Reproductive/
developmental toxicity

Quantitative assessment indicates that the chronic risk to health and safety of bystanders are acceptable and the level
of risk is considered negligible.

Target organ toxicity

Disposal

Acute toxicity (oral)

Highly
improbable

Moderate

Negligible

The applicant indicates that all attempts should be made to utilise
the substance completely in accordance with its registered use. In
all cases of disposal, the substance will be disposed of in
accordance with the requirements of the Hazardous Substances
(Disposal) Regulations 2001 and the Resource Management Act

www.epa.govt.nz
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1991.

Reproductive/
developmental toxicity

Highly
improbable

Major

Low

Target organ toxicity

The staff consider that whilst the chronic toxic properties of this
substance could cause major adverse effects, the people disposing
of the substance will have the necessary skills and knowledge (e.g.
via information provided on the label) to reduce the level risk from
low to negligible.

Negligible

* the applicant intends to import (not manufacture) Sharpen. However, it is possible that the substance could be manufactured in New Zealand in the future. Consequently,
the risks associated with the manufacture of Sharpen have been evaluated so the approval of this substance will be applicable to both the import and manufacture of
Sharpen.
Appendix table 8 Risk assessment of risks to the environment
Lifecycle

Description

Likelihood

Magnitude

Matrix

Comment

Level of
risk

Manufacture*,
importation,
transport and
storage

Death or adverse
effects to aquatic
organisms.

Highly
improbable

Minor

Negligible

Given adherence to the HSNO controls (and the Land Transport Rule
45001, Civil Aviation Act 1990 and Maritime Transport Act 1994 (as
applicable) the staff consider a spill to be highly improbable.
Furthermore, a spill is likely to lead to localised effects only involving
small quantities of the substance.

Negligible

Use

Death or adverse
effects to aquatic
organisms.

Qualitative assessment indicates that there is a low acute and chronic risk to aquatic organisms from use of the substance. The
staff consider that the application of additional controls (e.g. restricting application of the substance into or onto water) will
ensure that these risks are negligible.

Death or adverse
effects to soil
organisms.

Qualitative assessment indicates that there is a low acute risk to earthworms from use of the substance. The staff consider that
the application of additional controls (e.g. the use of approved handlers) will ensure that these risks are negligible.

Death or adverse
effects to terrestrial
vertebrates.

Qualitative assessment indicates that there is a low acute risk to birds from use of the substance. The staff consider that the
application of additional controls (e.g. the use of approved handlers) will ensure that these risks are negligible.
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Disposal

Death or adverse
effects to terrestrial
invertebrates

Qualitative assessment indicates that there is a low acute risk to bees and arthropods from use of the substance. The staff
consider that the application of additional controls (e.g. the use of approved handlers) will ensure that these risks are negligible.

Death or adverse
effects to aquatic
organisms.

Highly
improbable

Minor

Negligible

The applicant indicates that all attempts should be made to utilise the
substance completely in accordance with its registered use. In all cases
of disposal, the substance will be disposed of in accordance with the
requirements of the Hazardous Substances (Disposal) Regulations 2001
and the Resource Management Act 1991.

Negligible

* the applicant intends to import (not manufacture) Sharpen. However, it is possible that the substance could be manufactured in New Zealand in the future. Consequently,
the risks associated with the manufacture of Sharpen have been evaluated so the approval of this substance will be applicable to both the import and manufacture of
Sharpen.
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Quantitative Risk Assessment
Worker (operator) risk assessment
Selection of the key study and key/critical effects
The staff typically use 90 day studies for the derivation of AOELs. The available data is summarized as follows:
Table 1: Data Relevant to Derivation of the AOEL
Reference
G. Cunha, W. Mellert, V. Strauss, W. Kaufmann,
L. Ma-Hock, B. van Ravenzwaay (2006)
Mechanistic Study in Wistar Rats – Total Porphyrin
Analysis
Administration in the Diet for at Least 4 Weeks
EPA Guideline Numbers OPPTS 70.Supplemental
BASF Report Number(s)
30C0414/01150

Species

Duration

Relevant key event(s) &/or critical effect(s)
The clinically significant threshold for fecal coproporphyrin
in variegate porphyria is an approximately a 5 fold increase
compared with normal individuals (i.e. unexposed control
4
animals). Direct comparison of actual levels is not possible
because of the higher normal excretion rate of fecal
porphyrins in rats. Using this threshold, the lowest
biologically significant dose used in this study was 1000
ppm or 80.6 mg/kg bw/d for males. It is notable that this
dose level also results in statistically significantly increased
total plasma porphyrins in males, total porphyrins in urine
and total porphyrins in liver.
A clinically significant change in faecal total porphyrins is
regarded as an approximately 5 fold increase compared with
normal individuals (i.e. unexposed control animals).
Using this threshold, no biologically significant changes
were seen this study.

Rat

4 weeks

G. Cunha, W. Mellert, V. Strauss, W. Kaufmann,
L. Ma-Hock, B. van Ravenzwaay (2005) BAS 800
H - Supplementary Mechanistic Study in Wistar
Rats - Total Porphyrin Analysis Administration in
the Diet Over 8 Weeks EPA Guideline Numbers
OPPTS 870.Supplemental. BASF Report
Number(s) 48C0414/01165
U. Kaspers, V. Strauss, W. Kaufmann, B. van
Ravenzwaay (2007) BAS 800 H – Repeated Dose
90-day Oral Toxicity Study in C57BL/6NCrl Mice
Administration in the Diet EPA Guideline Numbers
OPPTS 870.3100 BASF Report Number(s)
51S0414/01161

Rat

8 weeks

Mouse

90 days

NOAEL = males 12.5 mg/kg bw/day, females 17.6
mg/kg bw/day; Targets = erythron & liver

U. Kaspers, V. Strauss, W. Kaufmann, B. van
Ravenzwaay (2007)BAS 800 H - Repeated Dose
90-day Oral Toxicity in Wistar Rats Administration in the Diet EPA Guideline Numbers
OPPTS 870.3100 BASF Report Number(s)
50S0414/01156

Rat

90 days

NOAEL = males 10.5 mg/kg bw/d, females 12.6
mg/kg bw/d. Target = erythron

U. Kaspers, V. Strauss, W. Kaufmann, B. van
Ravenzwaay (2006) BAS 800 H - Repeated Dose
90-day Oral Toxicity Study in Beagle Dogs
Administration via Gelatin Capsules EPA Guideline
Numbers OPPTS 870.3150. BASF Report
number(s) 41D0414/01182
U Kaspers, V Strauss , W Kaufmann, B van
Ravenzwaay (2007) BAS 800 H - Repeated Dose
90-day Oral Neurotoxicity Study in Wistar Rats;
Administration in the Diet EPA Guideline Numbers
OPPTS 870.6200 BASF Report Number(s)
63S0414/01198
S. Schneider, V. Strauss, K. Kuettler, E. Fabian, B.
van Ravenzwaay (2007) BAS 800 H - TwoGeneration Reproduction Toxicity Study in Wistar
Rats Administration via the diet. BASF Report
Number 70R0414/01200

Dog

90 days

Microcytic hypochromic anemia. Key biological thresholds
are the bottom of the normal clinical range for beagle dogs.
Statistically-based threshold: NOAEL = 30 mg/kg BW/d

Rat

90 days

NOAEL 16.6 mg/kg bw/day in males, 19.4 mg/kg bw/day)
in females. Target = erythron

F0 & F1
parents

At least
100 days

NOAEL (systemic toxicity) = 5 mg/kg bw/d. Target =
erythron.

4

Hift RJ, Davidson BP, van der Hooft C, Meissner DM, Meissner PN. Plasma fluorescence scanning and fecal porphyrin
analysis for the diagnosis of variegate porphyria: precise determination of sensitivity and specificity with detection of
protoporphyrinogen oxidase mutations as a reference standard. Clin Chem. 2004 May;50(5):915-23.
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The staff note that the lowest biologically significant dose threshold is 5 mg/kg bw/day, which was demonstrated in the
F0 and F1 parents in S. Schneider, V. Strauss, K. Kuettler, E. Fabian, B. van Ravenzwaay (2007) BAS 800 H - TwoGeneration Reproduction Toxicity Study in Wistar Rats Administration via the diet. BASF Report Number
70R0414/01200. The key events/critical events relevant to the mode of action of the test article were: (a) F0 parents:
decreased haemoglobin values in both sexes and decreased MCV and hematocrit values in males; (b) F1
parents:decreased hemoglobin, hematocrit, MCV, and MCH the males.

Derivation of an AOEL using the Benchmark Dose Low + Uncertainty Factor (BMDL + UF)
Method
The staff have selected the rat multigenerational study for dose modeling. The relationships between dose and the
relevant key events/critical effects is summarized in the following table.
Table 2: Summary of Key Events/Critical Effects in S. Schneider, V. Strauss, K. Kuettler, E. Fabian, B. van
Ravenzwaay (2007) BAS 800 H - Two-Generation Reproduction Toxicity Study in Wistar Rats Administration
via the diet. BASF Report Number 70R0414/01200
Key Event

F0 Females: decreased blood hemoglobin on day 136

F0 Males: decreased blood hemoglobin on day 122

F0 Males: decreased hematocrit on day 122

F0 Males: decreased MCV on day122

F1 Males: decreased blood hemoglobin on day 108

F1 Males: decreased hematocrit on day 108

F1 Males: decreased MCV on day 108

F1 Males: decreased MCH on day 108

0

5
mg/kg
bw/d

15
mg/kg
bw/d

50
mg/kg
bw/d

9.0*
(0.3)
[3%]
{25}
9.0
(0.3)
[3%]
{25}
0.409
(0.019)
[5%]
{25}
49.1
(1.7)
[3%]
{25}
9.2
(0.2)
[2%]
{25}
0.409
(0.012)
[2%]
{25}
49.4
(1.3)
[3%]
{25}
1.11
(0.04)
[4%]
{25}

8.7
(0.4)
[5%]
{25}
8.8
(0.2)
[2%]
{25}
0.401
(0.014)
[3%]
{25}
48.7
(1.3)
[3%]
{25}
8.9
(0.2)
[2%]
{25}
0.402
(0.015)
[4%]
{25}
49.6
(1.1)
[2%]
{25}
1.10
(0.03)
[3%]
{25}

8.7
(0.4)
[5%]
{25}
8.6
(0.3)
[3%]
{25}
0.391
(0.014)
[4%]
{25}
47.7
(1.6)
[3%]
{25}
8.7
(0.3)
[3%]
{25}
0.389
(0.013)
[3%]
{25}
48.1
(2.1)
[4%]
{25}
1.07
(0.05)
[5%]
{25}

8.4
(0.2)
[2%]
{25}
7.4
(0.6)
[8%]
{25}
0.345
(0.022)
[6%]
{25}
42.1
(1.8)
[4%]
{25}
7.3
(0.4)
[5%]
{25}
0.346
(0.016)
[5%]
{25}
41.4
(1.7)
[4%]
{25}
0.88
(0.06)
[7%]
{25}

Maximum%
Change of the
Means Relative
to Control
6.7%

17.8%

15.6%

14.3%

20.7%

15.4%

16.2%

20.7%

*: mean (SD) [coefficient of variation] {n}
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The suitability of relevant endpoints for bench mark dose evaluation is summarized in Table 3:
Table 3: Suitability of Selected Parameters of Bench Mark Dose Modeling

Study Parameter

Decreased blood
hemoglogin no
day 108 in F1
parental males on
day 108
Decreased mean
corpuscular
hemoglobin in F1
parental males on
day 108
F0 Males:
decreased blood
hemoglobin on
day 122

Is the coefficient
of variation is <
18%?

Ideally, but not
essentially, at
least one dose
that produces a
response at or
near the
benchmark
response level.

Is a dose-related
trend present?

Does more than one
dose elicit a
response?

Do at least 2 of
the non-control
doses have
increased, but
different,
response levels?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

On the basis of the analysis presented in Table 3, all selected parameters are suitable for benchmark dose modeling. A
benchmark response of a 5 % decrease in the relevant endpoints is regarded as being a non-adverse bench mark
response.
Modeling of dose responses was performed using the US EPA BMDS software (Ver. 2.1.2, Lockheed Martin). The
following continuous dose, constant variance response data models were examined for each critical effect: exponential
(2-5 parameters), Hill, linear, polynomial and power. All models were restricted in terms of the number of parameters
as per the US EPA draft guidance requirements.5 The assumption of constant variance of the response data was
subsequently validated by the modeling. The criteria for selection of the most appropriate model were as follows:
A 5% decrease in either blood hemoglobin or mean corpuscular hemoglobin was used as the bench mark
response (i.e. relative deviation response = m(0) + (BMRF x m(0); where m(0) is the mean (standard
deviation) response at zero exposure);
Test 1 (tests the hypothesis that response and variance don't differ among dose levels). If this test accepts, there
may not be a dose-response) : p < 0.05 is regarded as acceptable;
Test 2 (tests the hypothesis that variances are homogeneous). If this test accepts, the simpler constant variance
model may be appropriate.): p > 0.1 is regarded as acceptable if constant variance is assumed (however the
closer this value is to 1 the better); if a constant variance is not assumed, p < 0.1 is acceptable;
Test 3 (tests the hypothesis that the model for the mean fits the data). If this tests accepts, the user has support
for the selected model): p > 0.1 is regarded as acceptable, however the closer this value is to 1, the better;
Test 4 (tests the hypothesis that the variances are adequately modeled i.e. global fit of the curve to the data). If
this test accepts, it may be appropriate to conclude that the variances have been modeled appropriately.): p >
0.1 is regarded as acceptable, however the closer this value is to 1, the better;
Scaled residuals (test the fit of individual points on the dose response curve): < 2 is regarded as acceptable, but
the smaller the better;
Provided other parameters are acceptable, the model with the lowest number of model parameters is more
desirable;
Akaike‟s Information Criterion (AIC): For comparison of models and selection of the model to use for BMD L,
the model with the lowest AIC is recommended assuming all other parameters are met;

5

Risk Assessment Forum, U.S. Environmental Protection Agency (2000) External Review Draft Benchmark Dose Technical Guidance
Document. EPA/630/R-00/001, Washington, DC. http://www.epa.gov/ncea/pdfs/bmds/BMD-External_10_13_2000.pdf
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If necessary, the upper most dose of the dose response can be dropped from the analysis in order to facilitate
better curve fitting to the area of interest (i.e. the shape of the does response curve at low doses);
Visual inspection of curve fit.

Derivation of BMDL for decreased blood hemoglobin concentration in F1 parental males on
day 108:
None of the available models was an adequate fit for the relevant data (including when the highest dose was dropped
from the analysis). A BMD L could not be calculated.

Derivation of BMDL for decreased MCH in F1 parental males on day 108:
None of the available models was an adequate fit for the relevant data (including when the highest dose was dropped
from the analysis). A BMDL could not be calculated.

Derivation of BMDL for decreased blood hemoglobin concentration in F0 parental males on
day 122:
The following data was modeled:
Animal dose
mg/kg bw/d

Table 4: Modeled Data
Mean blood
hemoglobin
concentration mmol/L

N

0

25

5
15
50

25
25
25

SD

9.0
8.8
8.6
7.4

0.3
0.2
0.3
0.6

The results of the various models are as follows:
Figure 1: Graphical Results of BMD Modeling for Blood Hemoglobin Concentration in F0 Parental Males on
Day 122
Polynomial Model with 0.95 Confidence Level

Power Model with 0.95 Confidence Level

Polynomial

Power

9

Mean Response

Mean Response

9

8.5

8.5

8

8

7.5

7.5

BMDL

7
0

10

BMD

BMDL

7

20

30

40

50

0

10

dose

BMD
20

30

40

50

dose

17:47 04/18 2011

17:49 04/18 2011

Table 5: Results of Modeling for Blood Hemoglobin Concentration
Model Selection
Criteria
Test 1
Test 2

Polynomial
< 0.0001
< 0.0001

Power
Restricted
< 0.0001
< 0.0001
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(non-homogenous
variance modeled)
Test 3
Test 4
Maximum absolute
scaled residuals of
interest
Absolute AIC value
Visual inspection of
curve fit
BMD
BMDL
Overall conclusion

0.6871
0.3019

0.6871
0.2284

0.825

0.934

98.4

98.0

Adequate

Adequate

17.2
12.7
Acceptable

16.6
13.02
Acceptable

Based on the findings in Table 5, the staff regard both models as being essentially equivalent. For the purposes of risk
assessment the staff regard the BMDL of 12.7 mg/kg bw/d as the most health protective.

Allometric Scalling of the BMDL Value
Allometric scalling is regarded as relevant to the effects on blood hemoglobin.
Accordingly the following human equivalent dose calculation was applied to both animal BMD L values:
1

Abs H
BWA 4
BMDL HED BMDL Animal x
x
Abs A
BWH
Where human body weight (BWH) = 70 kg, and the weight of the male rats at the end of the study was 0.2726 kg (mean
of the F0 parental male control animals week 17). Because of lack of information on human oral absorption, the
human:animal oral absorption ratio is assumed to be 1. Accordingly the BMD L HED for the critical/key endpoints are:
Key Effect
5% decrease in blood hemoglobin

BMDL HED
12.7 x 1 x (0.2726/70)0.25 ≈ 3.2 mg/kg BW/day

Uncertainty Factors
The staff note that saflufenacil is metabolized, that metabolic activation may be part of the mammalian toxicological
mode of action for saflufenacil, and that there was no toxicokinetic/toxicodynamic information supplied regarding the
putative toxicologically active moiety(ies). Insufficient information was available to allow for the development of
chemical specific adjustment factors. For the chosen key effect, the BMR of a 5% decrease is regarded as being
equivalent to a NOAEL. Accordingly the following default uncertainty factors were applied:
Uncertainty Factor Type
Interspecies
IntraspeciesToxicokinetic + Toxicodynamic
Differences in biological response to toxic effect
(applied because of the higher susceptibility of
persons with variegate porphyria)

Value
6
3
10
5

Oral absorption
The staff note that the oral bioavailability of 14C-BAS 800 H in male rats was virtually complete at a dose of 100 mg/kg
7
bw and was calculated to be about 70 % at a dose level of 5 mg/kg bw. Given that a dose level of 5 mg/kg bw is closer

6

Note: allometric scalling was applied, so this uncertainty factor is applied to account for any remaining interspecies differences. See
US EPA (2006) Harmonization in Interspecies Extrapolation: Use of BW 3/4 as Default Method in Derivation of the Oral RfD (External
Review Draft). U.S. EPA, Washington, D.C., EPA/630/R-06/001, 2006
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to that likely to be experienced during mixing, loading application of saflufenacil, the staff have used an oral absorption
factor of 0.7. This also results in a more conservative and more health-protective AOEL since this parameter is a
systemic (i.e. post-absorption) dose.
Derivation of the AOELs for Critical/Key Effects

AOEL5% decreasein bloodhemoglobin

BMDL HED
3.2
x Oral Absorption Factor
x 0.7 0.015 mg/kg bw/day (human)
UF
150

Dermal Absorption Factors for Saflufenacil
8

The staff have adopted the US EPA dermal penetrance of 3% for the concentrate. The staff have adopted a dermal
penetrance of 81% for the diluted spray based on rat dermal absorption data for the BAS 800 H formulation (E Fabian,
R Landsiedel (2007) Study on the Dermal Penetration of 14C-BAS 800 H in Rats BASF Report Number(s)
01B0627/046022)
Application Rates for Modeling Purposes
For apple and pear orchards uses, pre-plant burn down in seed bed preparation and conservation tillage or
pasture renovation, and general weed control in industrial and non-agricultural areas: 25 g of formulation /ha
o
o

Formulation contains 70% saflufenacil by mass; therefore 0.7 x 25 = 17.5 g a.i./ha.
Minimum application interval of 14 days.

For use in Maize: 150 g of formulation /ha; therefore 0.7 x 150 = 105 g a.i./ha.
of 14 days.

Minimum application interval

Exposure Assessment For Apple And Pear Orchards Uses, Pre-Plant Burn Down In Seed Bed Preparation And
Conservation Tillage Or Pasture Renovation, And General Weed Control In Industrial And Non-Agricultural
Areas
OUTPUT OF HUMAN WORKER (OPERATOR) MIXING, LOADING AND APPLICATION EXPOSURE
MODELING
Boom
Exposure Scenario

Estimated Operator
Exposure (mg/kg bw/day)

Risk Quotient

0.0132
0.0052
0.0123
0.0003
0.0003

0.88
0.35
0.82
0.02
0.02

Estimated Operator
Exposure (mg/kg bw/day)

Risk Quotient

0.0094
0.0052

0.63
0.34

9

No PPE during mixing, loading and application
Gloves only during mixing and loading
Gloves only during application
Full PPE during mixing, loading and application (excluding respirator)
Full PPE during mixing, loading and application (including respirator)
Backpack - High Level Target
Exposure Scenario
No PPE during mixing, loading and application
Gloves only during mixing and loading
7

E. Fabian, R. Landsiedel (2007) 14C-BAS 800 H: Study on the Biokinetics in Rats EPA Guideline Numbers OPPTS 870.7485 EPA 851Report Number(s)
02B0627/046008
8
http://www.epa.gov/opprd001/factsheets/saflufenacil.pdf; 2007, Study on the dermal penetration of 14C-BAS 800H in BAS 800 02 H in
rats, Lab Report # 01B0627/046022,

Full” PPE includes: gloves, hood/visor, coveralls, and heavy boots during application. The model only provides for use
of gloves at mixing loading.
9
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Gloves only during application
Full PPE during mixing, loading and application (excluding respirator)
Full PPE during mixing, loading and application (including respirator)

0.0081
0.0003
0.000238

0.54
0.02
0.02

The results of the staff assessment are generally consistent with VM Cañez (2008) BAS 800 H: Mixer/Loader and
Applicator Exposure Assessment Following Application to Fruit Tree, Nut, and Vine Crops (BAS 800 01 H), for Pine
Plantation and Industrial Vegetation Management (BAS 800 02 H), and to Field and Row Agricultural Crops (BAS 800
04 H), BASF Corporation USA. This study demonstrated margins of exposure > 100 for mixing, loading and
application using boom spraying with an open cab or an enclosed cab at an application rate of 50 g of g a.i./ha in the
form of a water dispersible granule. It should be noted that this study used a slightly higher dermal absorption rate
(83%) for estimation of exposure. This dermal absorption is based upon data derived from a different saflufenacil
formulation (BAS 800 02 H EC). The staff have used the value for the BAS 800H formulation since this is closer to the
BAS 800 01 H formulation that is the subject of the staff evaluation.
Re-Entry Exposure Assessment For Apple And Pear Orchards Uses, Pre-Plant Burn Down In Seed Bed
Preparation And Conservation Tillage Or Pasture Renovation, And General Weed Control In Industrial And
Non-Agricultural Areas
The formula applied is:
D = DFR x TC x WR x AR x P
Where:
D=
Dermal exposure [µg a.s./person/day] (a.s. represents the “active substance” )
DFR = Dislodgeable Foliar Residue per kg a.s./ha
TC =
Transfer coefficient [cm2/hour]
WR =
Work rate [8 hours/day]
AR =
Application rate [kg a.s./ha]
P=
Protection factor (for use of clothing) [A value of 1 is used assuming no clothing such as a long sleeved shirt is
worn to protect the skin from exposure.]
In the case of saflufenacil, the TC value of 2,500 cm2/hr for vegetables “reach and pick” has been used from the
Guidance document. This is a conservative assumption given the proposed use pattern of Sharpen ®.
Taking the application rate of 17.5 g a.i./ha as the highest value the input values are:
DFR = the default value has been applied, 3 µg of a.s./square cm of foliage/kg a.s per hectare.
TC = 2500 cm2/h
WR = 8 hours per day
AR = Application rate [0.0175 kg a.s./ha]
P=1
So D

= DFR x TC x WR x AR x P
= 3 x 2,500 x 8 x 0.0175 x 1
= 1050 µg a.s. per person per day (as a dermal exposure)
Given that 81% of the saflufenacil in diluted spray that reaches the skin is absorbed (as previously), the intake for the
re-entry worker from this estimate on a per kg bw basis assuming a 70 kg body weight and converting µg to mg is:
[1050 x 0.81]/[1000 x 70]
≈ 0.01215 mg/kg bw/day
The AOEL for saflufenacil is 0.015 mg/kg bw/day, as above, so the above estimate suggests that the intake for the reentry worker may be associated with an RQ value ≈ 0.81.
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Outcomes Of The Worker (Operator) Exposure Assessment For Apple And Pear Orchards Uses, Pre-Plant Burn
Down In Seed Bed Preparation And Conservation Tillage Or Pasture Renovation, And General Weed Control
In Industrial And Non-Agricultural Areas:
10

No PPE is recommended to reduce the risk to an acceptable level during mixing, loading, and application;
Given the very low RQs for mixing, loading and application, a re-entry exposure assessment and a re-entry
control are not considered necessary.
Exposure Assessment For Maize

OUTPUT OF HUMAN WORKER (OPERATOR) MIXING, LOADING AND APPLICATION EXPOSURE
MODELING
Boom
Exposure Scenario

Estimated Operator
Exposure (mg/kg bw/day)

Risk Quotient

0.0795
0.0314
0.0738
0.0021
0.0018

5.30
2.09
4.92
0.14
0.12

Estimated Operator
Exposure (mg/kg bw/day)

Risk Quotient

0.0563
0.0310
0.0484
0.0019
0.001426

3.75
2.07
3.23
0.13
0.10

11

No PPE during mixing, loading and application
Gloves only during mixing and loading
Gloves only during application
Full PPE during mixing, loading and application (excluding respirator)
Full PPE during mixing, loading and application (including respirator)
Backpack - High Level Target
Exposure Scenario
No PPE during mixing, loading and application
Gloves only during mixing and loading
Gloves only during application
Full PPE during mixing, loading and application (excluding respirator)
Full PPE during mixing, loading and application (including respirator)
Re-Entry Exposure Assessment For Maize
The formula applied is:
D = DFR x TC x WR x AR x P
Where:

D=
Dermal exposure [µg a.s./person/day] (a.s. represents the “active substance”)
DFR = Dislodgeable Foliar Residue per kg a.s./ha
TC =
Transfer coefficient [cm2/hour]
WR =
Work rate [8 hours/day]
AR =
Application rate [kg a.s./ha]
P=
Protection factor (for use of clothing) [A value of 1 is used assuming no clothing such as a long sleeved shirt is
worn to protect the skin from exposure.]

10

The staff consider that, while the „no PPE‟ exposure model leads to an acceptable level of risk, it is appropriate to retain requirements
for PPE since the use of PPE when handling agrichemicals is good practice. The staff note that the HSNO PPE requirements are not
prescriptive allowing users to select an appropriate level of PPE.

Full” PPE includes: gloves, hood/visor, coveralls, and heavy boots during application. The model only provides for
use of gloves at mixing loading.
11
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In the case of saflufenacil, the TC value of 2,500 cm2/hr for vegetables “reach and pick” has been used from the
Guidance document. This is a conservative assumption given the proposed use pattern of Sharpen ®.
Taking the application rate of 105 g a.s./ha as the highest value the input values are:
DFR = the default value has been applied, 3 µg of a.s./square cm of foliage/kg a.s. per hectare.
TC = 2500 cm2/h
WR = 8 hours per day
AR = Application rate [0.105 kg a.i./ha]
P=1
So D

= DFR x TC x WR x AR x P
= 3 x 2,500 x 8 x 0.105 x 1
= 6300 µg a.s. per person per day (as a dermal exposure)
Given that 81% of the saflufenacil that reaches the skin is absorbed (as previously), the intake for the re-entry worker
from this estimate on a per kg bw basis assuming a 70 kg body weight and converting µg to mg is:
[6300 x 0.81]/[1000 x 70]
≈ 0.0729 mg/kg bw/day
The AOEL for saflufenacil is 0.015 mg/kg bw/day, as above, so the above estimate suggests that the intake for the reentry worker may be associated with an RQ value ≈ 4.86.
Outcomes of The Worker (Operator) Exposure Assessment For Maize:
Full PPE (gloves, hood/visor, coveralls, and heavy boots with or without a respirator) is required during
mixing, loading and application of Sharpen® to maize;
Due to the high RQ, full PPE (gloves, hood/visor, coveralls, and heavy boots with or without a respirator) is
required during re-entry operations for 24 hours following the application of Sharpen ® to maize.

QUANTITATIVE BYSTANDER RISK ASSESSMENT12
Selection of the key study and key/critical effects
The staff typically use chronic, preferably near life-time exposure studies for the derivation of CRfDs. The available
data is summarized as follows:
Table 1: Data Relevant to Derivation of the CRfD
Reference
Species Duration Relevant key event(s) &/or critical effect(s)
S. Schneider, V. Strauss, K.
Kuettler, E. Fabian, B. van
Ravenzwaay (2007) BAS 800 H Two-Generation Reproduction
Toxicity Study in Wistar Rats
Administration via the diet. BASF
Report Number 70R0414/01200

Rat

At least
100 days;
F0 & F1
parents

NOAEL (systemic toxicity) = 5 mg/kg bw/d. Target = erythron.

12

The staff consider that the main potential source of exposure to the general public for substances of this type (other than via food
residues which will be considered as part of the registration of this substance under the Agricultural Compounds and Veterinary
Medicines (ACVM) Act 1997) is via spray drift. In terms of bystander exposure, toddlers are regarded as the most sensitive subpopulation and are regarded as having the greatest exposures. For these reasons, the risk of bystander exposure is assessed in this
sub-population. The oral chronic reference dose (CRfD), or an equivalent threshed such as an ADE, ADI or a general population
DN(M)EL is selected because these are an estimate (with uncertainty spanning perhaps an order of magnitude) of a daily exposure to
the human population (including sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a
lifetime. Thus, the bystander exposure risk assessment estimates the life-time risk associated with repeated daily exposure of the most
sensitive human sub-population over their lifespan;
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U. Kaspers, V. Strauss, W.
Kaufmann, B. van Ravenzwaay
(2007) BAS 800 H - Chronic Oral
Toxicity in Beagle Dogs
Administration via Gelatin
Capsules for 12 Months EPA
Guideline Numbers OPPTS
870.4100 BASF Report
Number(s) 43D0414/01196
U. Kaspers, V. Strauss, S. Gröters,
R. Fabian, B. van Ravenzwaay
(2007) BAS 800 H - Combined
Chronic Toxicity/Carcinogenicity
Study in Wistar Rats;
Administration via the Diet Up to
24 Months EPA Guideline
Numbers OPPTS 870.4300
BASF Report Number(s)
80S0414/01170
H. Kamp, V. Strauss, K. Küttler,
B. van Ravenzwaay (2007) BAS
800 H - Carcinogenicity Study in
C57BL/6NCrl Mice
Administration via the Diet Over
18 Months EPA Guideline
Numbers OPPTS 870.4200
BASF Report Number(s)
87C0414/01177

Dog

12 month

NOAEL = 20 mg/kg BW/d
Target = Erythron

NOAEL = males 12.0 mg/kg bw/day, females 6.2 mg/kg
bw/day
Rat

2 year

Target = Erythron

Mouse

18 month

NOAEL = males 14.2 mg/kg bw/d, 39.0 mg/kg bw/d females
Target = Erythron

The staff note that on the basis of the available relevant NOAELs, the rat appears to be the most sensitive species. It is
notable that the key events across all the relevant studies are the same and that the lowest NOAEL is from the
multigenerational study.

Derivation of a CRfD using the Benchmark Dose Low + Uncertainty Factor (BMDL + UF)
Method
The staff regard the allometrically scaled BMDL derived from S. Schneider, V. Strauss, K. Kuettler, E. Fabian, B. van
Ravenzwaay (2007) BAS 800 H - Two-Generation Reproduction Toxicity Study in Wistar Rats Administration via the diet BASF
Report Number 70R0414/01200 (derived above) as appropriate for the derivation of the CRfD.

Uncertainty Factors
Insufficient information is available to allow for the development of chemical specific adjustment factors. For the
chosen key effect, the BMR of 5% is regarded as being equivalent to a conservative NOAEL. Accordingly the
following default uncertainty factors were applied:
Uncertainty Factor Type
Interspecies
IntraspeciesToxicokinetic + Toxicodynamic
Differences in biological response to toxic
effect (applied because of the risk to persons
with variegate porphyria)

Value
13
3
10
5

13

Note: allometric scalling was applied, so this uncertainty factor is applied to account for any remaining interspecies differences. See
US EPA (2006) Harmonization in Interspecies Extrapolation: Use of BW 3/4 as Default Method in Derivation of the Oral
RfD (External Review Draft). U.S. EPA, Washington, D.C., EPA/630/R-06/001, 2006
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Derivation of the CRfD for Critical/Key Effects

BMDL HED
UF

CRfD

3.2
150

0.02 mg/kg bw/day (human)

Derivation of the PDE values for Critical/Key Effects
ADI = CRfD = 0.02 mg/kg bw/day
PDEFood = 0.7 x 0.02 = 0.014 mg/kg bw/day
PDEwater = 0.2 x 0.02 = 0.004 mg/kg bw/day
PDEOther = 0.1 x 0.02 = 0.002 mg/kg bw/day
Derivation of Tolerable Exposure Level
The total aggregate exposure level for all exposure routes (taking into account route to route extrapolation) should not
exceed an oral daily dose equivalent of 0.02 mg/kg BW/day.
OUTPUT OF HUMAN BYSTANDER EXPOSURE MODELING FOR APPLE AND PEAR ORCHARDS
USES, PRE-PLANT BURN DOWN IN SEED BED PREPARATION AND CONSERVATION TILLAGE
OR PASTURE RENOVATION, AND GENERAL WEED CONTROL IN INDUSTRIAL AND NONAGRICULTURAL AREAS
Boom
Exposure Scenario

Estimated Exposure of 15 kg
Toddler Exposed Through
Contact to Surfaces 8 m From
an Application Area

Risk Quotient

High boom, coarse droplets

0.45
0.07

0.0223
0.0035

Low boom, fine droplets
Low boom, coarse droplets

0.15
0.04

0.0075
0.0018

High boom, fine droplets

OUTPUT OF HUMAN BYSTANDER MODELLING FOR MAIZE
Boom
Exposure Scenario

Estimated Exposure of 15 kg
Toddler Exposed Through
Contact to Surfaces 8 m From
an Application Area

Risk Quotient

High boom, coarse droplets

2.68
0.43

0.1340
0.0213

Low boom, fine droplets
Low boom, coarse droplets

0.90
0.22

0.0452
0.0108

High boom, fine droplets

Outcomes of the bystander exposure assessment:
The RQ values for bystanders for ground-based application are all < 1.
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QUANTITATIVE ECOTOXICOLOGICAL RISK ASSESSMENTS
Methods used to assess environmental exposure and risk differ between environmental
compartments (Table 0.1).
Table 0.1: Reference documents for environmental exposure and risk assessments

Aquatic organisms

Environmental exposure
(GEN)eric (E)stimated (E)nvironmental
(C)oncentration Model Version 2.0 – 01
August 2002
AgDrift and EPA Software14

Risk assessment
Overview of the Ecological Risk Assessment
Process in the Office of Pesticide Programs,
U.S. Environmental Protection Agency.
Endangered and threatened Species Effects
Determinations – 23 January 2004

Sediment organisms

Guidance on information requirements
and
chemical safety assessment, Chapter
R.16: Environmental Exposure
Estimation, Version: 2 - May 2010

Guidance on information requirements and
chemical safety assessment, Chapter R.10:
Characterisation of dose [concentration]response for environment – May 2008

Soil organisms,
invertebrates (macroinvertebrates)

Soil persistence models and EU
registration. The final report of the work
of the Soil Modelling Work group of
FOCUS (FOrum for the Co-ordination
of pesticide fate models and their USe)
– 29 February 1997

SANCO/10329/2002 rev 2 final. Guidance
Document on terrestrial ecotoxicology under
Council Directive 91/414/EEC- 17 October
2002

Terrestrial organisms,
invertebrates (nontarget arthropods)

Guidance document on regulatory testing and risk assessment procedures for plant
protection products with non-target arthropods. From ESCORT 2 Workshop – 21/23
March 2000

Terrestrial vertebrates
(birds)

Guidance of EFSA. Risk assessment to birds and mammals – 17 December 2009.
EFSA calculator tool - 200915
SANCO/4145/2000 final. Guidance Document on risk assessment for birds and
mammals under Council Directive 91/414/EEC- 25 September 2002

Secondary poisoning
and biomagnification
14

15

Technical Guidance Document on risk
assessment in support of Commission

Guidance of EFSA. Risk assessment to birds
and mammals – 17 December 2009

The staff used two different models for assessing the EEC and associated risks:
Generic Estimated Environmental Concentration Model v2 (GENEEC2) surface water exposure model (USEPA, 2001)
estimates the concentration of substance in surface water which may arise as a result of surface runoff and spraydrift.
To examine how buffer zones would reduce the active ingredient concentrations in receiving waters, the staff used the
AgDRIFT® model (developed under a cooperative Research and Development Agreement, CRADA, between the EPA,
USDA, US Forest Service, and SDTF). AgDRIFT® incorporates a proposed overall method for evaluating off-site
deposition of aerial, orchard or ground applied pesticides, and acts as a tool for evaluating the potential of buffer zones to
protect sensitive aquatic and terrestrial habitats from undesired exposures. Calculations are made assuming the receiving
water is a 30 cm deep pond. The model is used to estimate the buffer zone that would reduce exposure through spray drift
to such a concentration that an acute risk quotient of 0.1 cannot be calculated. It is noted that unlike GENEEC2,
AgDRIFT® model only considers transport by spray drift, input through runoff, volatilisation, etc will pose additional risks.
www.efsa.europa.eu/en/efsajournal/pub/1438.htm
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Directive 93/67/EEC on Risk
Assessment for new notified substances,
Commission Regulation (EC) No
1488/94 on Risk Assessment for
existing substances, Directive 98/8/EC
of the European Parliament and of the
Council concerning the placing of
biocidal products on the market – Part II
- 2003

EFSA calculator tool - 2009
SANCO/4145/2000 final. Guidance
Document on risk assessment for birds and
mammals under Council Directive
91/414/EEC- 25 September 2002

AQUATIC RISK ASSESSMENT
For Class 9 substances, irrespective of the intrinsic hazard classification, the ecological risk can be
assessed for a substance by calculating a Risk Quotient (RQ) based on an estimated exposure
concentration. Such calculations incorporate toxicity values, exposure scenarios (including spray
drift, leaching and run-off, application rates and frequencies), and the half-lives of the component(s)
in water. For the aquatic environment, the calculations provide an Estimated Environmental
Concentration (EEC) which, when divided by the L(E)C50 or a NOEC, gives a RQ acute or chronic.

If the RQ exceeds a predefined level of concern, this suggests that it may be appropriate to refine
the assessment or apply the approved handler control and/or other controls to ensure that
appropriate matters are taken into account to minimize off-site movement of the substance.
Conversely, if a worst-case scenario is used, and the level of concern is not exceeded, then in terms
of the environment, there is a presumption of low risk which is able to be adequately managed by
such things as label statements (warnings, disposal). The approved handler control can then be
removed on a selective basis.
Levels Of Concern (LOC) developed by the USEPA (Urban and Cook, 1986) and adopted by the
EPA determine whether a substance poses an environmental risk (Table 1.1).
Table 1.1: Levels of concern as adopted by the EPA
Endpoint
Acute RQ
Acute RQ
Acute RQ
Chronic RQ
Acute RQ

LOC
Presumption
Aquatic (fish, invertebrates)
≥ 0.5
High acute risk
0.1 - 0.5
Risk can be mitigated through restricted
use
< 0.1
Low risk
≥1
High chronic risk
Plants (aquatic and terrestrial)
≥1
High acute risk
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1.1.

GENEEC2 modelling

1.1.1. Calculation of expected environmental concentrations
The parameters used in GENEEC2 modelling are listed in Table 1.2.
Table 1.2: Input parameters for GENEEC2 analysis
List of scenarios:
1-Apple and pears orchards
2-Pre-plant burn
3-Industrial areas
4-Maize
Saflufenacil
Application rate (g/ha)

1
17.5
(0.016 lb/acre)

2
17.5
(0.016 lb/acre)

3
17.5
(0.016 lb/acre)

4
105
(0.096 lb/acre)

Application frequency

3

2

4

1

Application interval (days)

21

21

21**

--

Koc
Aerobic soil DT50 (days)***
Pesticide wetted in?
Methods of application
„No spray‟ zone

191
15.63
no
GRLOFI2
0

Water solubility (ppm)

2,1003

Hydrolysis (DT50 in days)

346.5

Aerobic aquatic DT50 (days)

31.264

Aqueous photolysis DT50
(days)

9.8

*

Maximum application rate
No indication being provided by the applicant concerning the application interval, 21 days is considered as a default value for risk
assessment.
1
BASF ref 2006/7007148. Lowest koc value measured on a non-sand texture soil.
***
BASF ref 2006/70071489234. In order not to underestimate the actual value, use an upper 90% confidence limit on the mean
value. The appropriate aerobic metabolic half-life value to use in GENEEC is calculated by the following formula:
**

DT50 = µ + t90 × s /√n, where
µ = mean of the n laboratory half-life values
t90 single tail student's t, α = 0.1 (Table below, n-1 d.o.f.)
s = sample standard deviation of the n laboratory half-life values
DT50 = 15 + (1.638* 0.1)*7.71/√4 = 15.63
2

GRLOFI: Ground spray – Low boom – Fine spray quality. Considered as worst case.
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3

BASF ref 2005/7003391

4

no data are available. Default value used is 2times the aerobic soil input value

Output from the GENEEC2 model
RUN No.
1 FOR saflufenacil
ON
orchards
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Koc
(PPM )
(%DRIFT)
(FT)
(IN)
-------------------------------------------------------------------.016(
.025)
3 21
19.0 2100.0
GRLOFI( 2.9)
.0
.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------15.63
2
N/A
9.80- 1215.20
31.26
30.48
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------1.28
1.26
1.13
.90
.77

The maximum Estimated Environmental Concentrations (EEC) for saflufenacil when used on
orchards as estimated by GENEEC2 is 1.28 μg/L.
RUN No.
1 FOR saflufenacil
ON
pre-plant
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Koc
(PPM )
(%DRIFT)
(FT)
(IN)
-------------------------------------------------------------------.016(
.022)
2 21
19.0 2100.0
GRLOFI( 2.9)
.0
.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------15.63
2
N/A
9.80- 1215.20
31.26
30.48
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------1.14
1.12
1.01
.81
.69
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The maximum Estimated Environmental Concentrations (EEC) for saflufenacil when used for preplant burn as estimated by GENEEC2 is 1.14 μg/L.
RUN No.
1 FOR saflufenacil
ON
industrial
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Koc
(PPM )
(%DRIFT)
(FT)
(IN)
-------------------------------------------------------------------.016(
.026)
4 21
19.0 2100.0
GRLOFI( 2.9)
.0
.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------15.63
2
N/A
9.80- 1215.20
31.26
30.48
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------1.34
1.32
1.19
.95
.81

The maximum Estimated Environmental Concentrations (EEC) for saflufenacil when used in
industrial areas as estimated by GENEEC2 is 1.34 μg/L.
RUN No.
1 FOR saflufenacil
ON
maize
* INPUT VALUES *
-------------------------------------------------------------------RATE (#/AC)
No.APPS &
SOIL SOLUBIL
APPL TYPE NO-SPRAY INCORP
ONE(MULT)
INTERVAL
Koc
(PPM )
(%DRIFT)
(FT)
(IN)
-------------------------------------------------------------------.096(
.096)
1
1
19.0 2100.0
GRLOFI( 2.9)
.0
.0
FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)
-------------------------------------------------------------------METABOLIC DAYS UNTIL HYDROLYSIS
PHOTOLYSIS
METABOLIC COMBINED
(FIELD)
RAIN/RUNOFF
(POND)
(POND-EFF)
(POND)
(POND)
-------------------------------------------------------------------15.63
2
N/A
9.80- 1215.20
31.26
30.48
GENERIC EECs (IN MICROGRAMS/LITER (PPB))
Version 2.0 Aug 1, 2001
-------------------------------------------------------------------PEAK
MAX 4 DAY
MAX 21 DAY
MAX 60 DAY
MAX 90 DAY
GEEC
AVG GEEC
AVG GEEC
AVG GEEC
AVG GEEC
-------------------------------------------------------------------4.88
4.79
4.32
3.45
2.94
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The maximum Estimated Environmental Concentrations (EEC) for saflufenacil when used in maize
as estimated by GENEEC2 is 4.88 μg/L.
1.1.2. Calculation of acute risk quotients using GENEEC2 expected environmental
concentrations
Table 1.3 gives calculated acute risk quotients for each trophic level considering EEC estimated by
GENEEC2 and lowest relevant toxicity figures.
Table 1.3: Acute risk quotients derived from the GENEEC2 model and toxicity data
Species

Peak EEC from
GENEEC2 (μg/L)

LC50 or EC50
(μg/L)

Acute RQ

Presumption

> 120,000

< 1.10*10-5

Low risk

> 100,000

-5

Low risk

1-Apple and pears orchards
Fish
Crustacea

1.28

Algae
2-Pre-plant burn
Fish
Crustacea

1.14

Algae
3-Industrial areas
Fish
Crustacea

1.34

Algae
4-Maize
Fish
Crustacea
Algae

4.88

< 1.28*10

133

9.62*10

-3

Low risk

> 120,000

< 9.5*10-6

Low risk

> 100,000

< 1.14*10

-5

-3

Low risk

133

8.57*10

Low risk

> 120,000

< 1.12*10-5

Low risk

> 100,000

< 1.34*10-5

Low risk

133

0.010

Low risk

> 120,000

< 4.06*10-5

Low risk

> 100,000

< 4.88*10-5

Low risk

133

0.036

Low risk

Conclusion for the acute aquatic risk assessment using GENEEC2 data:
The acute risks are low when SHARPEN® is used according to the label indications.
No modelling has been done for metabolites as their toxicity is less than that of saflufenacil.
1.1.3. Calculation of chronic risk quotients using GEENEC2 expected environmental
concentrations
Table 1.4 gives calculated chronic risk quotients for each trophic level considering EEC estimated
by GENEEC2 and lowest relevant toxicity figures.
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Table 1.4: Chronic risk quotients derived from the GENEEC2 model and toxicity data
Species

Relevant EEC from
GENEEC2 (μg/L)*

NOEC
(µg/L)

Chronic RQ

Presumption

≥ 10,000

1.13*10-4

Low risk

-4

Low risk

1-Apple and pears orchards
Fish

1.13

Crustacea

1.13

2,500

4.52*10

Algae

1.26

41

0.031

1.01

≥ 10,000

1.01*10-4

Low risk

-4

Low risk

Low risk

2-Pre-plant burn
Fish
Crustacea

1.01

2,500

4.04*10

Algae

1.14

41

0.027

1.19

≥ 10,000

≤ 1.19*10-4

Low risk

3-Industrial areas
Fish

-4

Low risk

Crustacea

1.19

2,500

4.76*10

Low risk

Algae

1.34

41

0.03

4.32

≥ 10,000

4.32*10-4

Low risk

-3

Low risk

Low risk

4-Maize
Fish
Crustacea

4.32

2,500

1.73*10

Algae

4.88

41

0.12

Low risk

*EEC selected must be as close as possible from the exposure duration of the study selected for risk assessment purpose.
Conclusion for the chronic aquatic risk assessment using GENEEC2 data:
The chronic risks are low when SHARPEN® is used according to the label indications.
No modelling has been done for metabolites as their toxicity profile is better than the active
ingredient one.
1.2. AgDRIFT® modelling
AgDRIFT® modelling does not allow determining EEC per se. AgDRIFT® modelling output is a
buffer zone determination to be respected in order to get a risk quotient < 1.
Output from the AgDRIFTmodel
The 4 scenarios have been considered. The parameters used in AgDRIFT® modelling are similar to
the ones used for GENEEC2 modelling. Considering the recommended directions of use and the
lowest acute toxicity figure obtained in the frame of the algae test (133 µg/L), the model concludes
that there is no need to define a buffer-zone for the four scenarios considered.
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2. SEDIMENT RISK ASSESSMENT
Sediments may act as both a sink for chemicals through sorption of contaminants to particulate
matter, and a source of chemicals through resuspension. Sediments integrate the effects of surface
water contamination over time and space, and may thus present a hazard to aquatic communities
(both pelagic and benthic) which is not directly predictable from concentrations in the water
column.
When results from whole-sediment tests with benthic organisms are available the PNECsed has to
be derived from these tests using assessment factors. However, the available sediment tests should
be carefully evaluated. Special attention should be given to the pathways through which the test
organisms are exposed to the chemical and the test protocol should carefully be checked to
determine whether feeding with unspiked food has possibly reduced exposure via sediment
ingestion. For assessing the toxicity of spiked sediment it is necessary to address adequately all
possible routes of exposure. Sediment organisms can be exposed via their body surfaces to
substances in solution in the overlying water and in the pore water and to bound substances by
direct contact or via ingestion of contaminated sediment particles. The route that is most important
is strongly influenced by species-specific feeding mechanisms and the behaviour of the organism
in, or on, the sediment. Test design parameters can have a bearing on the route of uptake of a
substance.
The PNECsed is derived from the lowest available NOEC/EC10 obtained in long-term tests by
application of the following assessment factors and is then expressed as mg/kg of dry sediment:
Table 2.1: Assessment factors for derivation of PNECsed
Available test result
One long-term test (NOEC or EC10)

100

Two long-term tests (NOEC or EC10) with species
representing different living and feeding conditions

50

Three long-term tests (NOEC or EC10) with species
representing different living and feeding conditions

10

BASF reference 2007/1035748, rated as Klimisch 1a, gives a NOEC for emergence of 5.20 mg/kg
dry sediment (initially measured value). The NOEC values for pore water and overlaying water in
this treatment were 39.35 and 2.60 mg/L (based on mean-measured concentrations), respectively.
The NOEC for development rate was ≥ 7.68 mg/kg dry sediment (initially measured).
Using the toxicity figures from the OECD 218 test (BASF reference 2007/1035748), and
adding an assessment factor of 100, the calculated PNECsed is 0.052 mg/kg dry sediment.
PEClocal for sediment can be compared to the PNEC for sediment dwelling organisms. The
concentration in freshly deposited sediment is taken as the PEC for sediment; therefore, the
properties of suspended matter are used. The concentration in bulk sediment can be derived from
the corresponding water body concentration, assuming a thermodynamic partitioning equilibrium
(see also Di Toro et al., 1991):
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Where
PEClocalwater concentration in surface water during release episode based on GENEEC2 modelling
(mg/L)
Ksusp-water suspended matter-water partitioning coefficient = 5.65 (m3/m3). Equation R.16-7 of
REACH TGD R16.
RHOsusp bulk density of suspended matter = 1150 (kg/m3) Equation R.16-16 of REACH TGD R16.
PEClocalsed predicted environmental concentration in sediment (mg/kg)
The worst-case scenario for the concentration of saflufenacil expected to be measured in pore-water
is the expected concentration in the water column (i.e. 4.88 µg/L according to GENEEC2 for maize
use), therefore
PEClocalsed = (5.65/1150) * 4.88*10-3*1000 = 0.024 mg/kg sed
The risk for sediment-dwelling organisms is assessed as the ratio PECsed/PNECsed.
Conclusion for the sediment risk assessment:
PEC/PNEC ratios, for worst-case exposure to organisms living in sediments, is 0.46,
indicating that saflufenacil is unlikely to pose a risk to sediment organisms.
3.

TERRESTRIAL RISK ASSESSMENT

For terrestrial organisms, Toxicity-Exposure Ratios (TER) are used for earthworms and birds and
Hazard Quotient (HQ) are used for terrestrial invertebrates. This convention results in concern
arising if a risk quotient is less than the trigger value for earthworms and more than a trigger value
for terrestrial invertebrates. LOC developed by the European Union and adopted by the EPA
allowing to determine whether a substance poses an environmental risk are provided in the
Table 3.1.
Table 3.1: Levels of concern as adopted by the EPA
Level of Concern
(LOC)

Presumption

Earthworm/ Birds
Acute TER

< 10

High risk

Chronic TER

<5

High risk

> 50

High risk

≥2

High risk

Bees
HQ oral/contact
Terrestrial invertebrates
HQ in-field/off-field
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For more details about the different factors used for calculating TER and HQ refer to the relevant
reference documents listed in table 0.1.
3.1.

Earthworm risk assessment

3.1.1. Soil Predicted Environmental Concentration (PEC) determination
Both acute and reproductive earthworm tests are static tests where the test substance is applied to
the system only once at the beginning. Therefore the nominal dose levels in the test match initial
concentrations in the field and thus it is appropriate to use initial PEC values (no time-weighted
averages) for the acute as well as the long-term TER.
The concentration of active substance in the soil is calculated on the basis of the FOCUS (1997)
document „Soil persistence models and EU registration‟
Soil concentrations of the active ingredient are calculated by assuming the deposition would mix
into the top 5 cm of soil, and this soil would have a bulk density of 1,500 kg/m3, i.e. the deposition
expressed in mg/m2 would mix into 75 kg of soil.

In case of multiple applications, the following formula has to be used:

where:
n = number of applications
k = ln2/DT50 (day-1)
i = interval between two consecutive applications (days)
DT50 = half life in soil (days) Use only DT50 values of lab test done at 10-20 oC and pH between 5
and 9.
e = 2.718 (constant)
When there are DT50 values of several soils use GENEEC2 formula as provided in footnote to
Table 1.2. for determining the relevant DT50 to be used.
SHARPEN® application rates depend on the crop/area treated. PEC calculation results are
summarized for each scenario in Table 3.2.
3.1.2. Calculation of TERs
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Table 3.2: Acute TER value for earthworms
Scenarios

PEC (mg/kg soil)

Apple and
pears orchards

0.0362

Pre-plant burn

0.0325

Industrial areas
Maize

LC50
(mg/kg soil)

TER acute

Presumption

> 27,624

Low risk

> 30,769

Low risk

0.0376

> 26,595

Low risk

0.140

> 7,142

Low risk

> 1,000

Conclusion for earthworm risk assessment:
The acute TER value for saflufenacil is well above the trigger value of 10, indicating that
saflufenacil is of low concern for earthworms for all the intended uses.
No chronic test has been carried out with saflufenacil/SHARPEN® and therefore no chronic
TER value can be calculated. Nevertheless based on the estimated DT50 of saflufenacil in
different soils (15.63 days) and its acute toxicity profile (LC50-14d > 1,000 mg/kg soil) the long
term risk for earthworm could be considered as negligible. The applicant should provide
further evidence for confirming the absence of long-term toxicity to earthworms.
3.2.

Bird risk assessment

The EPA uses EFSA‟s Bird model and Excel© spreadsheets16 freely available on EFSA‟s website to
assess the risks to birds.
The methodology calculates TERs where exposure is calculated as the dose that a bird will receive
when feeding in crops that have been sprayed. To avoid doing detailed evaluations for low risk
scenarios, assessments are performed in tiers of increasing complexity.
The steps for the acute assessment are:
 Screening assessment
 Tier I assessment
 Higher tier assessment
The steps for the reproductive assessment are:
 Screening assessment
 Phase-specific approach assessment
 Higher tier assessment
Progression to the next tier is only made if the threshold for concern is exceeded at the previous
tier.
16

different spreadsheets for spray application, granular application and seed treatment.
For bait applications a spreadsheet with Daily Food Intake of NZ relevant species is available (Crocker et al., 2002).
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3.2.1. Screening risk assessment
3.2.1.1.

Determination of levels of exposure

The principles underlying the exposure assessment are the same for all assessments other than
higher tier assessments in which more specific field exposure data may be used. The dose that a
bird receives (Daily Dietary Dose or DDD) is calculated from the application rate and a so-called
„Shortcut value‟ for the Residue per Unit Dose (RUD), reflecting the concentration on the bird‟s
food and the quantity of food consumed. Quantities consumed are based on a bird‟s energy
requirements, its energy assimilation and the energy content of its food (dry weight). Birds‟ energy
requirements are based on an algorithm based on bodyweight and bird type (e.g. passerine/nonpasserine). For further details, refer to EFSA‟ technical guidance document.
Both screening step assessments (acute and reproduction) select from 6 „indicator species‟ each
applicable to a particular type of crop. They are not real species, but, by virtue of their size and
feeding habits, their exposure is considered worst-case for birds in a particular crop type. For
example, the representative species for orchards is described as a „small insectivorous bird‟. It is
assumed that the relevant indicator species feeds only on contaminated food and the concentration
of pesticide on the food is not affected by the growth stage of the crop. Thus, the exposure
assessment is expressed as follows depending on the number of applications:
For acute test:

For reproduction test:

*if toxic effect is considered to be caused by long-term exposure, use TWA = 0.53 (estimates time-weighted exposure
over 21 days assuming a default DT 50 of 10 days).

The exposure to saflufenacil/SHARPEN® for bird acute dietary and reproductive screening
assessments is shown in the Tables 3.3 and 3.4 respectively.
Table 3.3: Exposure of birds for acute screening assessment
Crop &
BBCH class
(where
appropriate)1
Orchards
Bare soil
(pre-plant
burn and

Indicator
species2
Small
insectivorous
birds
Small
granivorous
birds

Application
rate
(kg/ha)

Shortcut
value
(90th%)3

MAF
(90th %)4

Number of
applications

DDD

0.0175

46.8

1.3

3

1.064

0.0175

24.7

1.3

4*

0.56
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industrial
scenarios)
Maize

Small
omnivorous
birds

0.105

158.8

NA

1

16.67

1

EFSA, 2009, Table 5 p27
EFSA, 2009, Table 6 p28
3
EFSA, 2009, Table 6 p28
4
EFSA, 2009, Table 7 p29
*
Industrial use encompass pre-plant burn in terms of exposure (4 applications versus 2 at the same application rate)
2

Table 3.4: Exposure of birds for reproduction screening assessment
Crop &
BBCH class
(where
appropriate)1

Mean
shortMAF
Number of
TWA4
cut
(mean)5 applications
value3

Indicator
species2

Application
rate
(kg/ha)

Orchards

Small
insectivorous
birds

0.0175

18.2

Bare soil
(pre-plant
burn and
industrial
scenarios)

Small
granivorous
birds

0.0175

11.4

Maize

Small
omnivorous
birds

0.105

64.8

0.53

DDD

1.5

3

0.253

1.5

4*

0.158

NA

1

6.80

1

EFSA, 2009, Table 5 p27
EFSA, 2009, Table 10 p34
3
EFSA, 2009, Table 10 p34
4
EFSA, 2009, Table 11 p34
5
The exposure assessment of the reproduction assessment uses time-weighted average (TWA) exposure estimates over 1, 2, 3 or 21
days for different phases of the assessment. 1 day = 1.0; 2 days = 0.93; 3 days = 0.9; 21 days = 0.53
*
Industrial use encompass pre-plant burn in terms of exposure (4 applications versus 2 at the same application rate)
2

Note about TWA:
Table 3.5: Measures of exposure and toxicity used in the reproduction assessment
Breeding phase
Pair formation/
breeding site
selection
Copulation and
egg laying (5 days
pre-laying through
end of laying
Incubation and
17

Test endpoint used as
surrogate
0.1 x LD5017

Short-term
exposure
1 day DDD

Long-term
exposure
21 day TWA DDD

NOAEL for the number of
eggs laid per hen
NOAEL for mean eggshell
thickness
0.1 x LD50

1 day DDD

21 day TWA DDD

1 day DDD

21 day TWA DDD

1 day DDD

21 day TWA DDD

From acute study.
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Breeding phase
hatching

Juvenile growth
and survival until
fledging

Post-fledging
survival

Test endpoint used as
surrogate
NOAEL for proportion of
viable eggs/eggs set/hen
NOAEL for proportion of
hatchlings/viable eggs/hen
0.1 x LD50 (extrinsic adult)
0.1 x LD50 (extrinsic juvenile)

Short-term
exposure
1 day DDD

Long-term
exposure
21 day TWA DDD

3 day TWA DDD

21 day TWA DDD

2 day TWA DDD
1 day DDD based on
chick shortcut values
of 3.8 and 22.718

NOAEL for proportion of 14
day old juveniles/number of
hatchlings/hen
0.1 x LD50

3 day TWA DDD

21 day TWA DDD
21 day TWA DDD
based on chick
shortcut value of 3.8
and 22.73
21 day TWA DDD

NOAEL for 14 day old
juvenile weights/hen

3 day TWA DDD

1 day DDD based on
chick shortcut values
of 3.8 and 22.73

21 day TWA DDD
based on chick
shortcut value of 3.8
and 22.73
21 day TWA DDD

2

from acute study
The two values are to account for ground and foliar dwelling arthropods with mean residue unit doses of 3.5 and 21 respectively.
Assessments are made with both values. If TER are exceeded with either value, then an assessment based on the actual composition
of the diet of relevant species.
3

3.2.1.2.

Calculation of TERs

TER calculations are detailed in Table 3.6.
Table 3.6: TER values for acute dietary and reproductive risk assessment – Screening
assessment
Birds type

DDD

Toxicity
endpoint value
(mg/kg bw/d)*

TER ratio

Trigger
value

> 1,879

10

395

5

Orchards
Colinus
virginianus
> 2,000 mg/kg
Acute
1.064
and Anas
bw/d
platyrhynchus
Colinus
virginianus
Longand
0.253
100 mg/kg bw/d
term
Anas
platyrhynchus
Bare soil (pre-plant burn and industrial scenarios)

18

The two values are to account for ground and foliar dwelling arthropods with mean residue unit doses of 3.5 and 21
respectively. Assessments are made with both values. If TER are exceeded with either value, then an assessment based on
the actual composition of the diet of relevant species.
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Acute

Longterm

Colinus
virginianus
and Anas
platyrhynchus
Colinus
virginianus
and
Anas
platyrhynchus

0.56

> 2,000 mg/kg
bw/d

> 3,571

10

0.158

100 mg/kg bw/d

632.9

5

16.67

> 2,000 mg/kg
bw/d

> 120

10

6.80

100 mg/kg bw/d

14.7

5

Maize
Acute

Longterm

Colinus
virginianus
and Anas
platyrhynchus
Colinus
virginianus
and
Anas
platyrhynchus

* Normally the NOAEL has to be converted from units of ppm (mg/kg diet) to mg/kg bw/d. In the first instance a factor of 0.1 is
used for such conversion. If specific information is available from the test reports, this is preferable. When reported as ppm in the
studies, daily dose (mg/kg/d) = [Concentration in food (mg/kg) * Daily food consumption (g/bird/day)] / body weight (g) (over the
entire exposure period).

Conclusion for bird risk assessment (screening):
The acute and chronic risks to birds are low when SHARPEN® is used according to the label
indications. For all the scenarios considered, TER values are above the defined threshold
values. Therefore, no refined risk assessments are required.
3.2.2. Secondary poisoning
Bioconcentration is defined as the net result of the uptake, distribution and elimination of a
substance
in an organism due to waterborne exposure, whereas bioaccumulation includes all routes, i.e. air,
water, soil and food (EC, 2003). Bioaccumulation often correlates with lipophilicity, thus, for
organic
chemicals, a log Kow ≥ 3 indicates a potential for bioaccumulation. If this condition is met,
secondary poisoning and biomagnification issues should be considered.
Saflufenacil log octanol-water partition coefficient being < 3 it is considered that there is no
potential for bioaccumulation and secondary poisoning and biomagnification issues are not
considered further.
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3.3.

Bee risk assessment

The risk to bees is assessed as follows:

3.3.1. Calculation of HQs
Table 3.7: Acute HQs values for bees
Species

LD50 (µg a.s./bee)

Application rate
(g a.i./ha)

HQ

Presumption

> 120.9

17.5

0.15

Low risk

> 100.0

17.5

< 0.175

Low risk

Oral
Apis mellifera
Contact
Apis mellifera

Conclusions for bee risk assessment:
The acute risks (oral and contact routes) to bees are low when SHARPEN® is used according
to the label. The HQoral/contact values are below the trigger value of 50. Therefore, no refined
risk assessments are required.
3.4. Non-target arthropod risk assessment
Note: Where limit tests are conducted, a low risk to non-target arthropods can be concluded when
the effects at the highest application rate multiplied by a multiple application factor (MAF) are
below 50% (ESCORT2 workshop, 2000 – p12)
3.4.1. In-field and off-field determination of Predicted Environmental Concentrations
The calculation of concentrations of substance in the soil compartment is the same as for earthworm
but for non-target arthropods, exposure off-field through spray drift deposition is also considered.
In-field PEC calculations:

In case of multiple applications, the following formula is used:
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Off-field PEC calculations:
Ganzelmeier et al. (1995, recalculated by German BBA and UBA and published in 2000) drift
percentages are used to calculate the deposition of one application off-field19.

In case of multiple applications, the following formula has to be used:

where:
MAF = multiple application factor (refer to Appendix V, p 45 of ESCORT 2 Workshop, 2000.
MAF = 1 when there is just one application)
Drift factor = value calculated according to GENEEC2
Vegetation distribution factor = 10 for getting realistic deposit estimation for off-field habitats
On this basis, the resultant in-field and PECs are shown in the Tables 3.8 and 3.9.
Table 3.8: In-field PEC values for all the considered scenarios
Scenarios
Orchards
Bare soil
(pre-plant burn
and industrial
scenarios)
Maize

Application rate
(g form/ha)

MAF

Number of
applications

PEC
(g form/ha)

25

2.7

3

67.5

25

3.4

4*

85.0

150

NA

1

150

*

Industrial use encompass pre-plant burn in terms of exposure (4 applications versus 2 at the same application rate)

19

ESCORT 2 (2000). Guidance document on regulatory testing and risk assessment procedures for plant protection
products with non-target arthropods. From ESCORT 2 Workshop, 21/23 March 2000.
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Table 3.9: Off-field PEC values for all the considered scenarios

Scenarios

Application
rate
(g form/ha)

MAF

Drift
factor
(%)*

25

2.7

9.7

25

3.4

2.9

150

NA

2.9

Orchards
Bare soil
(pre-plant
burn and
industrial
scenarios)
Maize
*

Vegetation
distribution
factor

PEC
65.50

10

24.62

43.5

based on GENEEC2 calculations

3.4.2. Calculation of HQs

* application rate and LR50 must not differ in their units, i.e. must be related to either formulated product or a.i. rates

* Correction factor = 10 for taking into account extrapolation from T. Pyri and A. Rhopalosiphi to all non-target arthropods

On this basis, the resultant in-field and off-field hazard quotients for Typhlodromus pyri and
Aphidius rhopalosiphi are shown in the Table 3.10.
Table 3.10: In- and off-field HQ values for Typhlodromus pyri and Aphidius rhopalosiphi

Species

LR50
(g form/ha)

PEC
(g form/ha)
Infield

Offfield

67.5

65.5

HQ
Presumption
In- Offfield field

Orchards
Typhlodromus pyri

647.12

Aphidius rhopalosiphi

810.00

0.10

1.01

Low risk

0.08

0.80

Low risk

0.13

0.38

Low risk

0.10

0.30

Low risk

Bare soil (pre-plant burn and industrial scenarios)
Typhlodromus pyri

647.12

Aphidius rhopalosiphi

810.00

85.0

24.62
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Maize
Typhlodromus pyri

647.12

Aphidius rhopalosiphi

810.00

150

43.5

0.23

0.67

Low risk

0.18

0.54

Low risk

Conclusion for non-target arthropod risk assessments:
The in- and off-field risks to non-target arthropods are low when SHARPEN® is used
according to the label. The HQ values are below the trigger value of 2 for all the scenarios
considered. Therefore, no refined risk assessments are required.
4.

IDENTIFICATION OF PERSISTENT, BIOACCUMULATIVE AND TOXIC (PBT)
AND VERY PERSISTENT AND VERY BIOACCUMULATIVE (VPVB)
SUBSTANCES, COMPONENTS, CONTAMINANTS, OR METABOLITES

Table 4.1: Screening criteria for Persistency, Bioaccumulation, and Toxicity
Type of data
Persistence
Ready biodegradability test

Criterion

Screening assessment

Readily biodegradable

Not P not vP

Enhanced ready biodegradability test

Readily biodegradable

Not P not vP

Specified tests on inherent
biodegradability

≥ 70 % mineralisation
(DOC removal) within 7 d;
log phase no longer than
3d; removal before
degradation occurs below
15%; no pre-adapted
inoculums

Not P

≥ 70% mineralisation (O2
uptake) within 14 days; log
phase no longer than 3d; no
pre-adapted inoculum

Not P

Does not biodegrade fast
(probability <0.5), and
ultimate biodegradation
timeframe prediction:
≥months (value < 2.2)

P

Zahn-Wellens (OECD 302B)
MITI II test (OECD 302C)

Biowin 2 (non-linear model
prediction) and Biowin 3 (ultimate
biodegradation time)
or
Biowin 6 (MITI non-linear model
prediction) and Biowin 3 (ultimate
biodegradation time)

or
Does not biodegrade fast
(probability <0.5) and
ultimate biodegradation
timeframe prediction:

P
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≥months (value < 2.2)
Bioaccumulation
Convincing evidence that a substance e.g. BMF > 1
can biomagnify in the food chain (e.g.
field data)

B or vB, definitive
assignment possible

Octanol-water partitioning coefficient
(experimentally determined or
estimated by QSAR)
Toxicity
Short-term aquatic toxicity

Log Kow ≤ 4.5

Not B and not vB

EC50 or LC50 < 0.01 mg/L

T, criterion considered to be
definitely fulfilled

Short-term aquatic toxicity

EC50 or LC50 < 0.1 mg/L

T

Avian toxicity (subchronic or chronic
toxicity or toxic for reproduction)

NOEC < 30 mg/kg food

T

The outcome of the assessment is summarized in the Table 4.2.
Table 4.2: PBT/vBvB assessment for Sharpen®

Yes
Does the substance or is likely to contain PBT
components?
Are the metabolites (mammalian and/or environmental)
PBT?
Does the substance contain or is likely to contain vPvB
(POP) components?
Are the metabolites (mammalian and/or environmental)
vPvB (POP)?
Does the substance contain POP stipulated in the
Stockholm Convention?

No

Cannot be
determined at
this time

Component(s):
Remarks:
Metabolite(s):
Remarks:
Component(s):
Remarks:
Metabolite(s):
Remarks:
Substance:
Remarks:

Conclusion for PBT/vPvB assessment:
Sharpen® is not PBT or vP/vB.

Summary and conclusions of the ecological risk assessment
The risk assessment results are that SHARPEN®, when used according to the good agricultural
practices indicated on the label, does not present any risk for the New Zealand environment.

www.epa.govt.nz

Page 192 of 194
Application for approval to import Sharpen for release (ERMA200799)

Appendix D: References
AgDRIFT
Crocker D., Hart A., Gurney J. and McCoy C. (2002). Project PN0908: Methods for estimating daily food
intake of wild birds and mammals. York: Central Science Laboratory.
EC (2002). SANCO/10329/2002 rev 2 final. Guidance document on terrestrial ecotoxicology under Council
Directive 91/414/EEC, 17 October 2002.
EC (2002). SANCO/4145/2000 final. Guidance document on risk assessment for birds and mammals under
Council Directive 91/414/EEC, 25 September 2002.
EC (2003). Technical guidance document on risk assessment in support of Commission Directive 93/67/EEC
on Risk Assessment for new notified substances, Commission Regulation (EC) No 1488/94 on Risk
Assessment for existing substances, Directive 98/8/EC of the European Parliament and of the Council
concerning the placing of biocidal products on the market – Part II.
ECHA (2008). Guidance on information requirements and chemical safety assessment, Chapter R.10:
Characterisation of dose [concentration]-response for environment.
ECHA (2008). Guidance on information requirements and chemical safety assessment, Chapter R.11: PBT
assessment.
ECHA (2010). Guidance on information requirements and chemical safety assessment, Chapter R.16:
Environmental Exposure Estimation.
EFSA (2009). Guidance of EFSA. Risk assessment to birds and mammals, 17 December 2009.
EFSA (2009). Calculator tool. www.efsa.europa.eu/en/efsajournal/pub/1438.htm 2009.
ERMA New Zealand (2008a) User Guide to HSNO Thresholds and Classifications. ERMA New Zealand,
Wellington.
ESCORT 2 (2000). Guidance document on regulatory testing and risk assessment procedures for plant
protection products with non-target arthropods. From ESCORT 2 Workshop, 21/23 March 2000.
FOCUS (1997). Soil persistence models and EU registration. The final report of the work of the Soil
Modelling Work group of FOCUS (FOrum for the Co-ordination of pesticide fate models and their USe), 29
February 1997.

www.epa.govt.nz

Page 193 of 194
Application for approval to import Sharpen for release (ERMA200799)

Jager T. (1998). Mechanistic approach for estimating bioconcentration of organic chemicals in earthworms
(Oligochaeta). Environ Toxicol Chem, 17, 2080-2090.
Klimisch, HJ, Andreae, E, Tillman, U (1997). A systematic approach for evaluating the quality of
experimental and ecotoxicological data. Regulatory Toxicology and Pharmacology 25: 1–5.
OECD (1990) Manual for Investigation of HPV Chemicals.
http://www.oecd.org/document/21/0,3343,en_2649_34379_1939669_1_1_1_1,00.html Retrieved 23 January
2008.
Smit C.E. (2005). Energy and moisture content and assimilation efficiency of bird and mammal food. RIVM
report 601516013, 57–71.
Urban D. J. and Cook N. J. (1986). Hazard Evaluation Division Standard Evaluation Procedure: Ecological
Risk Assessment. EPA 540/9-85-001. United States Environmental Protection Agency Office of Pesticide
Programs, Washington DC, USA.
US EPA (2002). (GEN)eric (E)stimated (E)nvironmental (C)oncentration Model Version 2.0, 01 August 2002.
US EPA (2004). Overview of the Ecological Risk Assessment Process in the Office of Pesticide Programs,
U.S. Environmental Protection Agency. Endangered and threatened Species Effects Determinations, 23
January 2004.
Veith G.D., Defoe D.L. and Bergstedt B.V. (1979). Measuring and estimating the bioconcentration factor of
chemicals on fish. J. Fish. Res. Board Can., 36, 1040-1048.

www.epa.govt.nz

Page 194 of 194
Application for approval to import Sharpen for release (ERMA200799)

Appendix E: Confidential Information

www.epa.govt.nz

