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OFFICE OF CHEMICAL SAFETY
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MAY 1 7 2012
MEMORANDUM

SUBJECT: Guidance for Reviewing Environmental Fate Studies

FROM: Donald Brady, Director 'D
Environmental Fate and Effects Djvision
Office of Pesticide Programs

TO: Environmental Fate and Effects Division
Office of Pesticide Programs

Through issuance of this memorandum, I am providing guidance to the Environmental
Fate and Effects Division (EFED) on the review of common environmental fate studies
conducted under Office of Chemical Safety and Pollution Prevention (OCSPP) guidelines.'
EFED reviews the subject studies in support of drinking water exposure and ecological risk
assessments. The attached seven study review guides (Attachments 1-7) are intended to help
EFED scientists uniformly consider the issues, data, and formatting that are relevant to
efficiently review these environmental fate studies. This guidance is effective immediately and
supersedes the acceptance criteria for these environmental fate studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance and the NAFT A-harmonized
environmental fate study DER templates in the interim while the NAFTA-harmonized DER
format is renegotiated with the NAFTA partners. .

Attachments
Attachment 1: Hydrolysis Study Review Guide
Attachment 2: Aqueous Photolysis Study Review Guide
Attachment 3: Soil Photolysis Study Review Guide
Attachment 4: Soil Metabolism Study Review Guide
Attachment 5: Aquatic Metabolism Study Review Guide
Attachment 6: Batch Equilibrium Study Review Guide
Attachment 7: Field Dissipation Study Review Guide

' OCSPP guidelines are also referred to as OPPTS guidelines because the guidelines have not been updated
following the Office of Prevention, Pesticides, and Toxic Substances’ (OPPTS) name change to the Office of
Chemical Safety and Pollution Prevention (OCSPP). Therefore, the term ‘OPPTS’ remains in the guidelines’ text.
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Mah Shamim, Ph.D., FTT Management Repfeséntative

TO: Donald Brady, Director

Environmental Fate and Effects Division
Office of Pesticide Programs

This memorandum announces study review guides to aid in the review of common
environmental fate studies conducted under Office of Chemical Safety and Pollution Prevention
(OCSPP) guidelines.! The Environmental Fate and Effects Division (EFED) reviews the subject
studies in support of drinking water exposure and ecological risk assessments. The attached
seven study review guides (Attachments 1-7) are intended to help EFED scientists uniformly
consider the issues, data, and formatting that are relevant to efficiently review these
environmental fate studies. This guidance should be effective immediately upon finalization and
supersedes the acceptance criteria for these environmental fate studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance. These guides also contain study
review templates that update the NAFTA-harmonized environmental fate study DER templates.
The updated study review templates should be used in the interim while the NAFTA-harmonized
DER format is renegotiated with the NAFTA partners.

Attachments

Attachment 1: Hydrolysis Study Review Guide

! OCSPP guidelines are also referred to as OPPTS guidelines because the guidelines have not been updated
following the Office of Prevention, Pesticides, and Toxic Substances’ (OPPTS) name change to the Office of
Chemical Safety and Pollution Prevention (OCSPP). Therefore, the term ‘OPPTS’ remains in the guidelines’ text.



Attachment 2: Aqueous Photolysis Study Review Guide
Attachment 3: Soil Photolysis Study Review Guide
Attachment 4: Soil Metabolism Study Review Guide
Attachment 5: Aquatic Metabolism Study Review Guide
Attachment 6: Batch Equilibrium Study Review Guide
Attachment 7: Field Dissipation Study Review Guide



Attachment 1

Hydrolysis Study Review Guide

This guide is meant to aid in the review of hydrolyis studies submitted under the Office of
Chemical Safety and Pollution Prevention (OCSPP) guideline 835.2120. The hydrolysis study
review format is based on the format of the Organisation for Economic Co-operation and
Development (OECD) Tier Il Summaries (T2S)". Reviewers should add to the T2S format any
information, statistical calculations, and formatting that will increase their utility to the Agency
under OCSPP guideline 835.2120. In developing study reviews, reviewers should strive to write
concisely and to minimize alterations to the T2S format.

Sections I, II, and IIT of this document provide additional details regarding data, formatting, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
hydrolysis study data and formatting that do not appear in the OECD T2S format and that should
be added to USEPA reviews. Although this guide does not strictly prescribe where and how to
present the data, an example study review template is provided in Section II for guidance. In
general, the example template should be followed, especially for unilateral reviews (i.e., reviews
conducted without the participation of other agencies). However, reviewers may modify the
template as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of review considerations (Section III) is provided to help reviewers focus
on critical study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for hydrolysis studies provided in the 1989 FIFRA
Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier II Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1 1_1.00.html

(Accessed Mar. 3, 2011).




Section 1. Data to Include in the Hydrolysis OECD T2S Template

The following information should be added to the hydrolysis T2S template to make it compatible
with OCSPP guideline 835.2120 and increase its utility to the Agency:

First page and Executive Summary

The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of transformation products and the
maximum amount formed (from individual replicate values, not the mean value) and the
interval at which the maximum occurred. Tabulated information should not be
summarized in the text of the Executive Summary.

Materials and Methods

The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

Initial measured concentrations should be reported in the Experimental Conditions
section.

If samples are stored, storage stability information should be described.



Results and Discussion

The results of any checks on pH, sterility, sorption to vessel walls, or other test conditions
should be reported in the Findings section.

Observed DTsg values and indications of how half-lives were calculated (e.g., single first
order (SFO)) should be added to the half-life tables in the Findings section.

The Findings section should indicate whether reviewer-reported half-lives are consistent
with study-reported values and observed values.

Study Deficiencies and Reviewer’s Comments

The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary should not be
repeated in this section.

References

A References section (Section IV) should be added that lists any literature references
other than the study report cited in the study review.

Attachments

A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph®. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

2 A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed

format.

A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be

placed in Section 1.B.4.



[Chemical name] (PC [number]) MRID [number]

Section II. Example Hydrolysis Study Review Template

Hydrolysis of [test compound] at pH [4, 7, and 9, or other values studied]

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]
Document No.: [MRID xxxxxxxx]
Guideline: OCSPP 835.2120

[If the study was conducted under a different guideline, state ‘Conducted by’
and provide the most relevant guideline(s) the study was conducted under.
Then state ‘Reviewed by OCSPP 835.2120.” If this review is multilateral,
also provide the guideline numbers under which participating agencies are
reviewing the study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification: This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [xxxxxXx]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

The abiotic hydrolysis of [type of radiolabel(s)]-labeled [test compound] at [measured
concentration] was investigated in sterile aqueous buffered solutions at pH 4, 7, and 9. A pre-test
was conducted in the dark at each pH at 50°C for [5 days or other duration] and was followed by
additional tests at each pH conducted at 25°C and at [10°C or other temperature] for [duration].
Duplicate test vessels were collected and analyzed using [methods used (e.g., LSC and HPLC-
UV].

Table 1. Results Synopsis

Transformation Products

H Observed | SFO Half-life *| Model Parameters | Common Name (maximum %AR ® observed,
P DTs, (days) (days) and Statistics associated interval)
Major [ Minor
50°C [modify table as needed for other temperatures]

4 | [value] [value] SSFOS‘[’;][’#},;“[ZS’?]};:[ " [name] (4%, # d) [name] (#%, # d)
7 | [value] [value] SSFOS‘[’;][,"*L“[;%:[ " [name] (#%, # d) [name] (4%, # d)
9 | [value] [value] SSFOS‘[’;][”#I],;L‘[;%:[ " [name] (4%, # d) [name] (4%, # d)

~ The Single First-Order (SFO) kinetics model is used to describe hydrolytic degradation.
B AR means “applied radioactivity.”



[Chemical name] (PC [number]) MRID [number]

I. Material and Methods

A. Materials: Provide a small image of
the test compound's

1. Test Material: [[Type of radiolabel]-labeled[test compound]  [structure and any radiolabel
Specific radioactivity: [value] MBg/mg on the right margin.
Radiochemical purity: [percentage (HPLC, TLC)]
Chemical purity: [percentage (HPLC)]
Batch number: [value]
Solubility in water: [value] mg/L [If pH-dependent, list available values
at each study pH.]

2. Reference [List the common name and batch number of each reference
Compounds: compound. Provide other chemical information in the structure table.]

3. Buffer: 0.01 M sterile aqueous buffer solutions were prepared at pH 4 using
[compound(s)], pH 7 using [compound(s)], and pH 9 using
[compound(s)].

B. Study Design: [Tabulation of these data is encouraged as long as the length of this section is
not substantially increased.]

1. Experimental conditions: The abiotic hydrolysis of [[type of radiolabel(s)]-labeled[test
compound] at [measured concentration] was investigated in sterile aqueous buffered
solutions at pH 4, 7, and 9. Equipment was sterilized by [method]. A pre-test was
conducted in the dark at each pH at 50°C for [5 days or other duration] and was followed
by additional tests at each pH conducted at 25°C and at [10°C or other temperature] for
[duration]. The tests were performed at a nominal concentration(s) of [value] in sealed
[vessel type] test vessels with [trapping method and type of traps, if any] for volatiles.
Measured concentrations were [list values]. The cosolvent used ([(concentration)
solvent]) was [percentage v/v] of the sample solutions. [If sterility was checked during
the study, indicate the method used.]

2. Sampling: Duplicate test vessels [volume] were taken for analysis at [list intervals, per
system if different] after application. [Report the sampling interval of any checks on pH,
temperature, or sterility.]

3. Analytical procedures: Samples were analyzed using [LSC] for determination of total
radioactivity. [Reversed-phase HPLC with 1C-flow-through detection techniques and
normal phase TLC] were used as primary and confirmatory chromatographic methods for
the separation and quantitation of products formed. The limit of detection (LOD) was
determined to be [percentage] of the applied radioactivity (%AR), with a limit of
quantitation (LOQ) at [percentage]AR).



[Chemical name] (PC [number]) MRID [number]

I1. Results and Discussion

A. Mass Balance: Recoveries ranged from [percentage] to [percentage] AR at pH 4, [percentage]
to [percentage]AR at pH 7, and [percentage] to [percentage] AR at pH 9. [Indicate whether there
was substantial loss of radioactivity by sorption to glassware or volatilization. Indicate whether a
substantial amount of radioactivity was unidentified.]

B. Findings: The results including total mass balances and distribution of radioactivity are
presented in [table(s)]. [Individual replicate values are reported rather than means and standard
deviations.] [Indicate the result of any checks on pH, sterility, or other test condition.]

Table 2. Hydrolysis of [radiolabel-test compound] at pH [value] and [temperature] expressed
as percentage of applied radioactivity [Duplicate table as needed for additional pH values,
temperatures, and radiolabels.]

pH [#], [#]°C

(S;;;‘:)““g Interval |y ¢ 1l{Int. 1]|[Int. 2)|Int. 2]|{Int. 3]|{Int. 3]|[Int. 4]|[Int. 4|[Int. 5}|[Int. 5]|[Int. 6]|[Int. 6]
Replicate Number 1 2 1 2 1 2 1 2 1 2 1 2
[Test compound] [#] G2 T T It O 2 2 2 A A I A T A 2 I A A I 2
[Product 1] [#] G Tt Tt €2 2 a3 T A A A 2 O A A I R 3
[Product 2] [#] F | [ | #) | [ | [# | B ¥ | [#] | [#] | [#] | [#]
Unidentified [#] G2 T N1 A € .2 a3 I 3 A O . O 2 I I 2 I O 3
Volatile organics M lmliwmlwmliwmliwliw wlwm ®w] @@
CO, [#] K T T a3 a3 2 A 2 A A 2 O A 3
Radioactivity at

s RN RN RN RN RO NG NCR NN OR NG
Mass balance [#] Gt I 3 T . O .3 T O 3 I O 1 O I .2 R O 2

n.d. = not detected, n.a. = not analyzed

Table 3. Hydrolysis kinetics of [radiolabel-test compound] in aqueous buffer solutions A

Observed Observed Calculated SFO Model .

PH DTs, (days) | DT (days) | Half-life ® (days) Parameters SFO Model Statistics
50°C

4 [value] [value] [value] Co=[#], k=[#] Ssro=[#], ’=[#], p=[#]

7 [value] [value] [value] Co=[#], k=[#] Ssro=[#], P=[#], p=[#]

9 [value] [value] [value] Co=[#], k=[#] Ssro=[#], P=[#], p=[#]
25°C

4 [value] [value] [value] Co=[#], k=[#] Ssro=[#], '=[#], p=[#]

7 [value] [value] [value] Co=[#], k=[#] Ssro=[#], P=[#], p=[#]

9 [value] [value] [value] Co=[#], k=[#] Ssro=[#], ’=[#], p=[#]

[10°C or other third temperature]

4 [value] [value] [value] Co=[#], k=[#] Ssro=[#], '=[#], p=[#]

7 [value] [value] [value] Co=[#], k=[#] Ssro=[#], P=[#], p=[#]

9 [value] [value] [value] Co=[#], k=[#] Ssro=[#], ’=[#], p=[#]

A Data were obtained from [location of data in study report] and calculations in the attached Excel workbook
[name(s) of worksheets, if needed]. See Attachment 3 for calculations.
® The Single First-Order (SFO) kinetics model is used to describe hydrolytic degradation.



[Chemical name] (PC [number]) MRID [number]

[Images of kinetics calculation results using the R program may replace Table 3. R images
should include the model parameters and statistics that are otherwise reported in Table 3.]

[Half-lives should be calculated with non-linear regression assuming single first-order (SFO)
kinetics and following the NAFTA kinetics guidance (USEPA, 2011). Other half-life calculation
methods may be added to the table when needed, such as when degradation is not first-order.
Rows may be added for transformation product half-lives and DTses as needed. If multiple
experiments were conducted per study condition using test compound with different radiolabel
positions, calculate kinetics values for the combined data rather than for specific radiolabel
positions. ]

[Indicate whether reviewer-reported half-lives are consistent with study-reported values.]

Table 4. Hydrolytic Products of [Test Compound]

Maximin Associated Final Final
pH Transformation Product(s) %AR Interval %AR Interval
Observed Observed
50°C [modify table as needed for other temperatures]
4 [common name] [#] [#d] [#] [#d]
[common name] [#] [#d] [#] [#d]
7 [common name] [#] [#d] [#] [#d]
[common name] [#] [#d] [#] [#d]
9 [common name] [#] [#d] [#] [#d]
[common name] [#] [#d] [#] [#d]

[If applicable, provide a description of the transformation pathway here, including a schematic as
Figure 1.]

[Figure 1. Hydrolysis Pathway of [radiolabel-test compound]]

II1. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and
conclusions contained in the Executive Summary are not repeated in this section.]

IV. References [List any references cited in the review.]

U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and

Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated
Dec. 21,2011.)



[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a separate,
associated document or attached to the study review. Multiple versions of structures to show or
not show radiolabeling and multiple versions of chemical names and SMILES strings should not
be included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph®. Therefore these data are not attached to each study
review within the Monograph. When the Monograph is split into individual reviews in EFED’s
files, however, the Monograph’s structure table should be either referenced as a separate,
associated document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]

==

Degradate
Table.docx

* A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

!

Hydrolysis Study
Review Spreadsheets

[Supporting electronic spreadsheet files should be inserted here; electronic attachment files
should be electronically finalized as separate files as well. Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

[The attached Excel file has two example spreadsheets for mass balance and kinetics
calculations.]

10



[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations. [The following equations are anticipated to reflect the NAFTA
kinetics guidance as of January, 2012. If these equations are not current, they should be replaced
by the applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Coe™ ¢ (eq. 1)

where,
C; = concentration at time t (%)
Co = initial concentration (%)
e = Euler’s number (-)
k = SFO rate constant of decline (d™)
t = time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cyp and & to minimize the
objective function (Ssro) shown in equation 4.

DTS5 = natural log (2)/k (eq.2)
DTgo = In (10)/k (eq. 3)
Ssko = Z(Cmodets t — Cap)? (eq. 4)
where,

Ssro = objective function of SFO model fit (%°)

n = number of data points (-)

Cmodert = modelled value at time corresponding to Cq; (%)
C4: = experimental concentration at time t (%)

11



Section III. Hydrolysis Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of hydrolysis
studies. This list is not a screen or a checklist and should not be attached to the study reviews.
Listed considerations carry unequal weight and should be evaluated using best professional
judgment. All information from the study and from similar studies should be considered to
determine whether any deficiencies affect the study classification.

» Raw measured data and representative chromatographs were provided.

» The test compound was Technical Grade (TGAI) or a Pure Active Ingredient Radiolabeled
(PAIRA) compound.

» The radiopurity and specific activity of the test compound were provided (if radiolabeled).

» Radiolabel positioning was appropriate. For compounds containing ring structures,
experiments were conducted separately for each respectively labelled ring structure and test
compounds were not radiolabelled on more than one ring structure in each experiment.

» The test compound solubility in water was reported (at each pH tested, if pH-dependent).

Also, the concentration of the test compound in each system was below its water solubility or

below its solubility in the test solution, if known.
» The study was conducted in darkness.

» If the test compound is susceptible to oxidation, the systems were purged with helium, argon,
or nitrogen gas.

» The study was conducted initially at 50°C (unless known to be stable at environmental
temperatures). If >10% of the test compound hydrolyzed after 5 days at 50°C, the study was
conducted at two additional temperatures, including 25°C and a lower temperature
preferably, but not less than, 10°C.

» The temperatures were held at £1°C (the guideline states +0.5°C).

» The sterility of study equipment, reagents, and chemicals was assured.
» The solutions were buffered.

» The cosolvent (if any) did not exceed 1% (v/v).

» Volatiles, if any, were trapped.

» Sampling intervals were adequate to describe the decline of the test compound and the
formation and decline of major transformation products.

» All chromatographic peaks were quantified unless <LOQ.

» Sufficient attempts were made to identify and confirm the identity of all major
transformation products and any minor products known or suspected to be of toxicological
concern. If attempts failed, unidentified residues were confirmed not to be of concern.

» The study was conducted for at least one half-life or 30 days if one half-life did not pass.
» The material balance was >90% to <110% of the applied radioactivity (AR).

12



»

»

»

Appropriate analytical methods were used, with LOQs <2.5% AR for the test compound and
major transformation products.

Limits of detection and quantitation were reported.

Half-lives were calculated.

13






Attachment 2

Aqueous Photolysis Study Review Guide

This guide is meant to aid in the review of photodegradation in water studies submitted under the
Office of Chemical Safety and Pollution Prevention (OCSPP) guideline 835.2240 and the
Organisation for Economic Co-operation and Development (OECD) guideline 316. The aqueous
photolysis study review format is based on the format for the OECD Tier Il Summaries (T2S)".
Reviewers should add to the T2S format any information, statistical calculations, and formating
which will increase their utility to the Agency under OCSPP guideline 835.2240. In developing
study reviews, reviewers should strive to write concisely and minimize alterations to the T2S
format.

Sections I, II, and III of this document provide additional details regarding formatting, data, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
aqueous photolysis data and formatting that do not appear in the OECD T2S format and that
should be added to USEPA reviews. Although this guide does not strictly prescribe where and
how to present the data, an example study review template is provided in Section II for guidance.
In general, the example template should be followed, especially for unilateral reviews (i.e.,
reviews conducted without the participation of other agencies). However, reviewers may modify
the templates as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of review considerations (Section III) is provided to help reviewers focus
on critical study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for aqueous photolysis studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

Organisation for Economic Co-operation and Development (OECD). 2008. Test No. 316:
Phototransformation of Chemicals in Water — Direct Photolysis, OECD Guidelines for
the Testing of Chemicals, Section 3: Degradation and Accumulation, OECD Publishing.
DOI: 10.1787/9789264067585-en

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier II Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1 1 _1,00.html]
(Accessed Mar. 3, 2011).




Section 1. Data to Include in the Aqueous Photolysis OECD T2S Template

The following information should be added to the aqueous photolysis T2S template to make it
compatible with OCSPP guideline 835.2240 and increase its utility to the Agency:

First page

The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of transformation products and the
maximum amount formed (from individual replicate values, not the mean value) and the
interval at which the maximum occurred. Tabulated information should not be
summarized in the text of the Executive Summary.

Materials and Methods

The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

Initial measured concentrations should be reported in the Experimental Conditions
section.

If samples are stored storage stability information should be described.



Results and Discussion

¢ The results of any checks on pH, sterility, sorption to vessel walls, or other test conditions
should be reported in the Findings section.

e Observed DTsp values and indications of how half-lives were calculated (e.g., single first
order (SFO)) should be added to the half-life tables in the Findings section.

e The Findings section should indicate whether reviewer-reported half-lives are consistent
with study-reported values and observed values.

Study Deficiencies and Reviewer’s Comments

e The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary are not
repeated in this section in order to reduce redundancy.

References

e A References section (Section III) should be added that lists any literature references
other than the study report cited in the study review.

Attachments

e A table (ie., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph®. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

2 A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier Il Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed

format.

A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be
placed in Section I.B.3.



Chemical name] (PC [number]) MRID [number]

Section II. Example Aqueous Photolysis Study Review Template

Aqueous Photolysis of [test compound]

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]
Document No.: [MRID xxxxxxxx]
Guideline: OCSPP 835.2240

[If the study was conducted under a different guideline, state ‘Conducted by’
and provide the most relevant guideline(s) the study was conducted under.
Then state ‘Reviewed by OCSPP 835.2410.” If this review is multilateral,
also provide the guideline numbers under which participating agencies are
reviewing the study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification: This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them. ]

PC Code: [xxxxxx]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

In an aqueous photolysis study, the phototransformation of [[type of radiolabel(s)]-labeled[test
compound] was investigated in [sterile aqueous buffered solutions at pH # (buffer used)] at [x] +
[x] °C using [light source] for a period of [x] days (equivalent to [x] days natural summer
sunlight at 40 °N). Test and control soil samples were treated at [test concentration] mg a.i./kg,
which is equivalent to a field application rate of [#] g a.i./ha ([#] lbs a.i./a). A control experiment
was conducted under the same experimental conditions except the control samples were kept in
the dark (absence of light). Duplicate samples were collected and analyzed using [methods used
(e.g., LSC and HPLC-UV].

The phototransformation profile of [test compound] was [similar/different] for both irradiated
and control samples indicating. [Add a brief sentence to explain the pattern of degradation. If the
phototransformation is not first order, additional discussion is needed.] The overall mass balance
for the study ranged from [# to #]. The test system [was/was not] adequate to trap both organic
and inorganic volatile compounds. CO, accounted for up to [x]% of applied radioactivity. Other
volatile compounds accounted for [#]% of the applied radioactivity. Major phototransformation
products included [x], [y], and [z]. The observed DTs, for the phototransformation of [test
compound] was [#] days. The calculated dark control-adjusted DTs, for the phototransformation
of [test compound] under summer sun at 40 °N latitude was [#] days. More information on the
phototransformation of [test compound] is provided in Table 1. [If the environmentally relevant



Chemical name] (PC [number]) MRID [number]

half-life cannot be calculated, include a brief summary of why it cannot be calculated. Include a
brief description of how the estimated and observed DTs, values compare and state the best fit
model used.]

The duration of the experiment was [not adequate/adequate] to observe the formation and decline
of the transformation products. [If a natural water source was used, explain the relevance and
usefulness of the data.] The calculated DTs values for the major transformation product(s)
[name(s) here] ranged from [#] to [#] days, respectively.’

Table 1. Results Synopsis: Aqueous Phototransformation of [Test Compound

Phototransformation
Products
g (Common Name
Observed Observed DT SFO Model Adjusted (maximum %AR ©
Compound Name DT, %0 | Half-life Parameters Half-life 22
(hours/days) (hoursidays) (hours/days) | and Statistics | (days)® observed; associated
y y y interval))
; Minor
Major | 14entified
Irradiated: [buffer or natural water, pH #, # °C]
C0=[#]’ k=[#]’ [name]
#
Somponnl [#] [#] [#] Sero=T#], | % |
r’=[#], p=[#] days) ’
. C0=[#]’ k=[#]’ [name]
fi t #
Droduet [#] # [#] Ssro=[#], | @k | Grd
r’=[#], p=[#] days) ’

2 The Single First-Order (SFO) kinetics model is used to describe abiotic photolytic degradation.

B Dark control-adjusted and adjusted to a 12-hour/day photoperiod at 40 °N latitude.

€ AR means “applied radioactivity.”

[If the experiment permits half-life calculations for phototransformation products, include the information

in this table.]

3 [Calculate the half-life values for transformation products based on the maximum amount of the transformation
product observed and its decline over at least four sampling intervals. Simultaneous formation and decline of the
transformation product was not accounted for in the calculation or discuss how it was taken into account.]




Chemical name] (PC [number])

MRID [number]

I. Material and Methods

A. Materials:

1. Test Material: [[Type of radiolabel]-labeled[test compound]
Specific radioactivity: [value; units]

Provide a small image of
the test compound's
structure and any radiolabel
on the right margin.

Radiochemical purity: [percentage (HPLC, TLC)]

Chemical purity: [percentage (HPLC)]

Batch number: [value]

Solubility in water: [value] mg/L [If pH-dependent, list available values

at each study pH.]

2. Reference
Compounds:

3. Test Media:

[List the common name and batch number of each reference
compound. Provide other chemical information in the structure table.]

[Describe buffered solutions of natural water used in experiments]

Table 2. Physicochemical Properties of [media] used in photolysis study

Property

Reported Value

pH

[#]

Electrical Conductivity (uS/cm)

[#]

Total Carbon (mg/L)

[#]

Total Inorganic Carbon (mg/L)

[#]

Total Suspended Solids (mg/L)

[#]

Nitrate-Nitrogen (mg/L)

[#]

Ammonium-Nitrogen (mg/L)

[#]

Alkalinity as HCO™; (mg/L)

[#]

Total Magnesium (mg/L)

[#]

Total Calcium (mg/L)

[#]

Total Iron (mg/L)

[#]

Total Dissolved Iron (mg/L)

[#]

Ferric Ion Concentration (mg/L)

[#]

Ferrous Ion Concentration (mg/L)

[#]

B. Study Design:

1. Experimental Conditions:

[If molar absorptivity was investigated and reported in the study report include the methods used

and reference the tiered experimental design.]

Table 3. Experimental Design

Parameter

Description

Nature of light source

Emission wavelength




Chemical name] (PC [number])

MRID [number]

spectrum

Nominal light intensity

Filters used

Relationship to natural

sunlight

Method used to
determine relations

between light source
and summer sunlight

(e.g., 40 °N)

Duration of the test

Solution volume

Sterilization method

Test concentration (pg

ai/L)

Control conditions

Number of replicates  Irradiated
Darkness

Test apparatus Irradiated
Darkness

Traps Organics
CO,

Test material Solvent

application

Test solution
volume used/
treatment

Application
method

Evaporation of
application solvent

Indication of test

material adsorbing to
walls of test apparatus

Experimental
conditions

Temperature (°C)

Continuous
irradiation

Moisture content

Moisture
maintenance
method

Continuous
darkness
(Yes/No):




Chemical name] (PC [number]) MRID [number]

Sample storage before
analysis

2. Description of Analytical Procedures:

Samples were analyzed using [LSC] for determination of total radioactivity. [Reversed-phase
HPLC with "*C-flow-through detection techniques and normal phase TLC] were used as primary
and confirmatory chromatographic methods for the separation and quantitation of products
formed. The limit of detection (LOD) was determined to be [percentage] of the applied
radioactivity (%AR), with a limit of quantitation (LOQ) at [percentage]AR.

I1. Results and Discussion

[If molar absorptivity was investigated and reported in the study report, include the results of the
study here referencing the tiered experimental design.]

A. Data:
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Chemical name] (PC [number]) MRID [number]

B. Mass Balance:

Recoveries ranged from [percentage] to [percentage] AR for the irradiated experiment and
[percentage] to [percentage] AR for the control experiment. [Indicate whether there was
substantial loss of radioactivity by sorption to glassware or volatilization. Indicate whether a
substantial amount of radioactivity was unidentified.]

C. Volatilization:

Volatiles [were/were not] trapped. The level of CO, evolved was [#]%.[Add information
regarding additional volatile chemical as need.]

D. Transformation of Test Compound:

Degradation of [radiolabel-test compound] in water was [gradual, rapid, or some other
characterization]. The DT ranged from [x] to [x] as highlighted in Table 5. [Indicate the
software used to determine model parameters. Indicate whether reviewer-reported half-lives are
consistent with study-reported values and the relationship between calculated and observed
values. If multiple experiments were conducted per study condition such as using two different
test compounds (i.e., different radiolabels), calculate kinetic values for combined data. Discuss
any abnormalities observed in the data.]

[Images of kinetics calculation results using the R program may replace most of Table S (dark-
control adjusted half-lives and environmental half-lives would still need to be reported). R
images should include the model parameters and statistics that are otherwise reported in Table
5]
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[Chemical name] (PC [number])

MRID [number]

[Briefly summarize the transformation products per system in Table 6. If transformation product
decline is observed over four time intervals, calculate a half-life and discuss the pattern of
decline. Based on the control experiment, discuss which transformation products are the likely
result of phototransformation as compared to other degradation processes.]

Table 6. Transformation Products of [Test Compound] in Water
h Maximum AT Final
Transformation %AR Associated %AR Final Interval
Product(s) Observed: |- terval . | Observed

Irradiated fom s [common name] (#] [#d] [#] [#d]
rFraciated Samples [common name] [#] [#d] [#] [# d]
Control [common name] [#] [#d] [#] [#d]
ontrots [common name] (#] [#d] [#] [# d]

[If applicable, provide a description of the transformation pathway here, including a schematic

as Figure 1.]

[Figure 1. Aqueous Phototransformation Pathway of [radiolabel-test compound]]

E. Findings:

[Include the result of any checks on pH, sterility, or other test condition. Don’t repeat
information in the executive summary. If no additional information is needed refer to the

Executive Summary]

III. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions™ in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and

conclusions contained in the Executive Summary are not repeated in this section.]

IV. References [List any references cited in the review.]

U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and
Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated

Dec. 21, 2011.)
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[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a separate,
associated document or attached to the study review. Multiple versions of structures to show or
not show radiolabeling and multiple versions of chemical names and SMILES strings should not
be included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph®. Therefore these data are not attached to each study
review within the Monograph. When the Monograph is split into individual reviews in EFED’s
files, however, the Monograph’s structure table should be either referenced as a separate,
associated document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]

W

Degradate
Table.docx

“ A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier Il Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.
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[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

2!

Aqueous Photolysis
Study Review Tables

[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

15



[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations. [The following equations are anticipated to reflect the NAFTA
kinetics guidance as of January 2012. If these equations are not current, they should be replaced
by the applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Coe™X¢ (eq. 1)

where,
C: = concentration at time t (%)
Cy = initial concentration (%)
¢ = Euler’s number (-)
k = SFO rate constant of decline (d7)
t = time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cy and k to minimize the
objective function (Ssro) shown in equation 4.

DTso = natural log (2)/k (eq-2)
DTy = In (10)/k (eq. 3)
Ssko = X(Cmoder t — Ca,)? (eq. 4)
where,

Ssro = objective function of SFO model fit (%>)

n = number of data points (-)

Cmoder = modelled value at time corresponding to Cg; (%)
Ca, = experimental concentration at time t (%)

16



Section III. Aqueous Photolysis Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of aqueous
photolysis studies. This list is not a screen or a checklist and should not be attached to the study
reviews. Listed considerations carry unequal weight and should be evaluated using best
professional judgment. All information from the study and from similar studies should be
considered to determine whether any deficiencies affect the study classification.

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Raw measured data and representative chromatographs were provided.

The test compound was Technical Grade (TGALI) or a Pure Active Ingredient Radiolabeled
(PAIRA) compound.

The radio purity and specific activity of the test compound was provided (if radiolabeled).

Radiolabel positioning was appropriate. For compounds containing ring structures,
experiments were conducted separately for each respectively labelled ring structure and test
compounds were not radiolabelled on more than one ring structure in each experiment.

The test compound solubility in water was reported (at each pH tested, if pH-dependent).
And the concentration of the test compound in each system was below its water solubility or
below its solubility in the test solution, if known.

The control was conducted in darkness.
The test was conducted at a pH that minimizes hydrolysis.
The study was conducted in darkness. .

The artificial light source (if used) was appropriate and wavelengths >290 and <800 nm were
filtered out.

A comparison of the light source (artificial or natural) to summer sunlight at 40°N latitude
was provided. If sunlight was used, a record of the intensity of incident sunlight, time of
exposure, and other major variables that affect incident light such as latitude, time of year,
and atmospheric cover was provided. If artificial light was used, the nature of the source,
intensity, wavelength, distribution, and time of exposure, and the relationship of the light
intensity employed to that of natural sunlight was reported.

The temperatures were held at 25 + 1°C.

If the test compound is susceptible to oxidation, the systems were purged with helium, argon,
or nitrogen gas.

The sterility of study equipment, reagents, and chemicals was assured.
The solutions were buffered.
The cosolvent (if any) did not exceed 1% (v/v).

Volatiles, if any, were trapped. Traps were appropriate to capture CO, as well as organic
volatiles. The identity of CO, as well as other volatiles was confirmed.

17



»

»

»

»

»

»

»

»

»

»

Sampling intervals (at least four) were adequate to describe the decline of the test compound
and the formation and decline of major transformation products. Duplicate samples were
removed at each interval. At least one observation was made after one-half of the test
substance was degraded or 30 days, whichever comes first.

All chromatographic peaks were quantified unless <LOQ.

Sufficient and reasonable attempts were made to identify and confirm the identity of all
major transformation products and any minor products known or suspected to be of
toxicological concern. If attempts failed, unidentified residues were confirmed not to be of
concern.

The study was conducted for at least one half-life or 30 days if one half-life did not pass.
The material balance was >90% to <110% of the applied radioactivity (AR).
Limits of detection and quantitation were reported.

Appropriate analytical methods were used with suitable LOQs for the test compound and
major transformation products.

Half-lives were calculated including a dark-control-adjusted half-life (that is adjusted to a 12-
hour/day photoperiod if artificial light was used) for summer at 40°N latitude.

If molar absorptivity was investigated and reported in the study report as-part of a Tier 1
analysis, include the information in the study review.

If quantum yields along with theoretical half-lives by season results are reported as part of a
Tier 2 analysis, include this information in the study review.
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Attachment 3
Soil Photolysis Study Review Guide

This guide was developed to aid in the review of soil photolysis studies submitted under the
Office of Chemical Safety and Pollution Prevention (OCSPP) guideline 835.2410. The soil
photolysis study review format is based on the format for the Organisation for Economic Co-
operation and Development (OECD) Tier II Summaries (T2S)'. Reviewers should add to the T2S
format any information, statistical calculations, and formating that will increase their utility to
the Agency under OCSPP guideline 835.2410. In developing the study reviews, reviewers should
strive to write concisely and to minimize alterations to the T2S format.

Sections I, II, and III of this document provide additional details regarding formatting, data, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
soil photolysis data and review formatting that does not appear in the OECD T2S format and that
should be added to USEPA reviews. Although this guide does not strictly prescribe where and
how to present the data, an example study review template is provided in Section II for guidance.
In general, the example template should be followed, especially for unilateral reviews (i.e.,
reviews conducted without the participation of other agencies). However, reviewers may modify
the template as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of review considerations (Section III) is provided to help reviewers focus
on critical study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for soil photolysis studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier Il Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1 1 _1,00.html
(Accessed August 17, 2011).




Section I. Data to Include in the Soil Photolysis OECD T2S Template

The following information should be added to the soil photolysis T2S template to make it
compatible with OCSPP guideline 835.2410 and increase its utility to the Agency:

First Page and Executive Summary

The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of transformation products and the
maximum amount formed (from individual replicate values, not the mean value) and the
interval at which the maximum occurred. Tabulated information should not be
summarized in the text of the Executive Summary.

Materials and Methods

The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

Initial measured concentrations should be reported in the Experimental Conditions
section.

If samples are stored, storage stability information should be described.



Results and Discussion

e The results of any checks on pH, sterility, sorption to vessel walls, or other test conditions
should be reported in the Findings section.

e Observed DTsg values and indications of how half-lives were calculated (e.g., single first
order (SFO)) should be added to the half-life tables in the Findings section.

e The Findings section should indicate whether reviewer-reported half-lives are consistent
with study-reported values and observed values.

Study Deficiencies and Reviewer’s Comments

e The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary should not be
repeated in this section.

References

e A References section (Section III) should be added which lists any literature references
other than the study report cited in the study review.

Attachments

e Atable (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monographz. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

% A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed
format.

A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be
placed in Section I.B.3.



[Chemical name] (PC [number]) MRID [number]

Section I1. Example Soil Photolysis Study Review Template

Soil Photolysis of [test compound]

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]
Document No.: [MRID xxxxxxxx]
Guideline: OCSPP 835.2410

[If the study was conducted under a different guideline, state ‘Conducted by’
and provide the most relevant guideline(s) the study was conducted under.
Then state ‘Reviewed by OCSPP 835.2410. If this review is multilateral,
also provide the guideline numbers under which participating agencies are
reviewing the study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification: This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [xxxxxx]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

In a soil photolysis study, the phototransformation of [[type of radiolabel(s)]-labeled[test
compound] was investigated on [soil] under aerobic conditions at [x] + [x] °C using [light
source] for a period of [x] days (equivalent to [x] days natural summer sunlight at 40 °N). The
soil used [was/was not] one of the soils used in the aerobic soil metabolism study and [is/is not]
representative of an intended use-site. Test and control soil samples were treated at [test
concentration] mg a.i./kg, which is equivalent to a field application rate of [#] g a.i./ha ([#] Ibs
a.i./a).? The control samples were subjected to the same experimental conditions as the test
samples except the control samples were kept in the dark (absence of light). Duplicate samples
were collected and analyzed using [methods used (e.g., LSC and HPLC-UV].

The degradation profile of [test compound] was [similar/different] for both irradiated and control
samples indicating. [Add a brief sentence to explain the pattern of degradation]. The overall mass
balance for the study ranged from [# to #]. The test system [was/was not] adequate to trap both
organic and inorganic volatile compounds. CO; accounted for up to [x]% of applied
radioactivity. Other volatile compounds accounted for [#]% of the applied radioactivity. Major
phototransformation products included [x], [y] and [z]. Other identified transformation products
included [x], [y] and [z]. The observed DTs, for the phototransformation of [test compound] was

* [Explain how the application rate was calculated.]



[Chemical name] (PC [number]) MRID [number]

[#] days. The calculated dark control-adjusted DTs, for the phototransformation of [test
compound] under summer sun at 40 °N latitude was [#] days as highlighted in Table 1. [If the
environmentally relevant half-life cannot be calculated include a brief summary of why it cannot
be calculated. Include a brief description of how the estimated and observed DTs values
compare. And state the best fit model used].

The duration of the experiment was [not adequate/adequate] to see the formation and decline of
the transformation products. The calculated DTy, values for the major transformation product(s)
[name(s) here] ranged from [#] to [#] days, respectively.*

4 [Calculate the half-life values for transformation products based on the maximum amount of the transformation
product observed and its decline over at least four sampling intervals. Simultaneous formation and decline of the
transformation product was not accounted for in the calculation or discuss how it was taken into account.]
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[Chemical name] (PC [number])

MRID [number]

Property

Value

Soil Moisture Content (units):

At 0.1 bar (pF 2.0)

At 1/3 bar (pF 2.5)

Bulk density (g/cm”)

Microbial biomass (units):

At initiation

At termination

Soil taxonomic classification

Data obtained from page [#] of the study report.

[The method used to measure pH, organic carbon, organic matter, and CEC should be reported, if available, since

the values of these soil properties are method dependent.]

B. Study Design:

1. Experimental Conditions:

Table 3. Experimental Design

Parameter

Description

Nature of light source

Emission wavelength
spectrum

Nominal light
intensity

Filters used

Relationship to natural
sunlight

Method used to
determine relations
between light source
and summer sunlight
(e.g., 40 °N)

Duration of the test

Soil condition

Soil sample weight

Test concentration
(mg ai/kg soil (dry
weight))

Field Equivalent
Application Rate (Ib
a.i./a)

Control conditions

Number of replicates ~ Irradiated

Darkness

Test apparatus Irradiated

Darkness
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[Chemical name] (PC [number]) MRID [number]

[Rows may be added for transformation product half-lives and DTsys as needed. Half-lives should be calculated following the
NAFTA kinetics guidance (USEPA, 2011). If multiple experiments were conducted per study condition using test compound with
different radiolabeled positions, calculate kinetics values for the combined data rather than for specific radiolabeled positions.]

[Briefly summarize the transformation products per system in Table 6. If transformation product decline is observed over four time
intervals, calculate a half-life and discuss the pattern of decline. Based on the control experiment, discuss which transformation
products are the likely the result of phototransformation as compared to other degradation processes.]

Table 6. Transformation Products of [Test Compound] in Soil
3 Maximum ; Final
Hn”..a..c::»:c: %AR Associated %AR Final Interval
roduct(s) Observed | [Mterval Observed
] [common name] [# [#d] [#] [# d]
Irradiated Samples [common name] [#] [#d] [#] [#d]
[common name] [#] [# d] [#] [#d]
Controls [common name] [# [#d] [#] [# d]
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[Chemical name] (PC [number]) MRID [number]

[If applicable, provide a description of the transformation pathway here, including a schematic as
Figure 1.]

[Figure 1. Phototransformation Pathway of [radiolabel-test compound] in Soil]

IT1. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and
conclusions contained in the Executive Summary are not repeated in this section.]

IV. References [List any references cited in the review.]

U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and

Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated
Dec. 21, 2011.)
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[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a separate,
associated document or attached to the study review. Multiple versions of structures to show or
not show radiolabeling and multiple versions of chemical names and SMILES strings should not
be included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph®. Therefore these data are not attached to each study
review within the Monograph. When the Monograph is split into individual reviews in EFED’s
files, however, the Monograph’s structure table should be either referenced as a separate,
associated document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]

ld

Degradate
Table.docx

¢ A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.
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[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

2!

Soil Photolysis Study
Review Tables 1-12-1

[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]
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[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations. [The following equations are anticipated to reflect the NAFTA
kinetics guidance as of January, 2012. If these equations are not current, they should be replaced
by the applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Cge Kt (eq. 1)

where,
C:; = concentration at time t (%)
Co = initial concentration (%)
e = Euler’s number (-)
k = SFO rate constant of decline (d)
t =time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cy and & to minimize the
objective function (Ssro) shown in equation 9.

DTSso = natural log (2)/k (eq. 2)
DT = In (10)/k (eq. 3)

Indeterminate Order Rate Equation (IORE) Model

C: = [Cgl_N) -(1- N)kaEt](ﬁ) (eq. 4)

where,
N = order of decline rate (-)
kiore = IORE rate constant of decline (d™)

This equation is solved [with the Excel Solver] by adjusting Cy, kjore, and N to minimize the
objective function for IORE (Siore) (See equation 9). Half-lives for the IORE model are
calculated using equation 5, which represents a first-order half-life that passes through the DTg
of the IORE model. (Traditional DTs and DTy values for the IORE model can be calculated
using equations 6 and 7.)

¢ _ log(2) o' V(1-0.101-M)
IORE ™ 1og(10)  (1-N)kiore

(eq. 5)

(Co/2)™™ - Co™™
k(N -1)

DTso (eq. 6)
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[Chemical name] (PC [number]) MRID [number]

_ (Co/10)"N - CoMM

DT eq. 7
90 KND (eq. 7)

Double First-Order in Parallel (DFOP) Model

Ce = Cog ™1 + Co(1 — )™zt (eq. 8)

where,
g = the fraction of Cy applied to compartment 1 (-)
k; = rate constant for compartment 1 (d'l).
k» = rate constant for compartment 2 (d™)

If Cpx g is set equal to a and Cy(1-g) is set equal to ¢, then the equation can be solved [with the
Excel Solver] for a, c, k;, and k; by minimizing the objective function (Sprop) as described in
equation 9.

DTso and DTy values can be calculated using equations 2 and 3, with k; or k; in place of k.

Objective Function: SFO, IORE, and DFOP are solved by minimizing the objective function
(Ssro, SiorE, Or Sprop).

Ssro» S1oRE: OF Sprop = X (Cmoders t — Car)® (eq. 9)

where,
Ssro > Siore, Or Sprop = objective function of kinetics model fit (%2)
n = number of data points (-)
Cmodelr = modelled value at time corresponding to Cq, (%)
Cq; = experimental concentration at time t (%)

Critical Value to Determine Whether SFO is an Adequate Kinetics Model

If Ssro is less than Sc, the SFO model is adequate to describe kinetics. If not, the faster of tiorg or
the DFOP DTs, for compartment 2 should be used.

S. = SiorE (1 + ;l—';—pF(a, p,n-— p)) (eq. 10)

where,
Sc = the critical value that defines the confidence contours (%>)
p = number of parameters (3 in this case)
a = the confidence level (0.50 in this case)
F(a, p, n-p) = F distribution with a level of confidence and degrees of freedom p and n-p
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Section III. Soil Photolysis Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of soil photolysis
studies. This list is not a screen or a checklist and should not be attached to the study reviews.
Listed considerations carry unequal weight and should be evaluated using best professional
judgment. All information from the study and from similar studies should be considered to
determine whether any deficiencies affect the study classification.

» Raw measured data and representative chromatographs were provided.

» The test compound was Technical Grade (TGAI) or a Pure Active Ingredient Radiolabeled
(PAIRA) compound.

» The radiopurity and specific activity of the test compound was provided (if radiolabeled).

» Radiolabeled positioning was appropriate. For compounds containing ring structures,
experiments were conducted separately for each respectively labelled ring structure and test
compounds were not radiolabelled on more than one ring structure in each experiment.

» The control was conducted in darkness.

» The artificial light source (if used) was appropriate and wavelengths >290 and <800 nm were
filtered out.

» One of the soils (e.g., sandy loam, silt loam, or other soil appropriate to the application site)
specified in OCSPP 835.4100 (aerobic soil metabolism study) was used.

» A comparison of the light source (artificial or natural) to summer sunlight at 40°N latitude
was provided. If sunlight was used, a record of the intensity of incident sunlight, time of
exposure, and other major variables that affect incident light such as latitude, time of year,
and atmospheric cover was provided. If artificial light was used, the nature of the source,
intensity, wavelength, distribution, and time of exposure, and the relationship of the light
intensity employed to that of natural sunlight was reported.

» The temperatures were held at +£2°C (the guideline states +£1°C) between 18 and 30°C.

» Sampling intervals (at least four) were adequate to describe the decline of the test compound
and the formation and decline of major transformation products. Duplicate samples were
removed at each interval. At least one observation was made after one-half of the test
substance was degraded or 30 days, whichever comes first.

» The application rate was representative of the intended use.
» All chromatographic peaks were quantiﬁed unless <LOQ.

» Volatiles, if any, were trapped. Traps were appropriate to capture CO, as well as organic
volatiles. The identity of CO, as well as other volatiles was confirmed.

» Limits of detection and quantification were reported.

» A reasonable attempt was made — perhaps with a polar and multiple mild non-polar solvent
systems — to extract the test compound and its transformation products.
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»

»

»

»

»

»

»

»

Sufficient and reasonable attempts were made to identify and confirm the identity of all
major transformation products and any minor products known or suspected to be of
toxicological concern. If attempts failed, unidentified residues were confirmed not to be of
concern.

The study was conducted for at least one half-life or 30 days if one half-life did not pass.

The material balance was reasonable (90% - 110%) for labeled chemicals and 70% - 120%
for non-labeled chemicals.

Appropriate analytical methods were used with suitable LOQs for the test compound and
major transformation products.

The soil was not sterile and its target moisture content was reported and adequately
maintained during the course of the experiment.

The soil was completely characterized, using the USDA or World Reference Based for Soil
Resources classification system. If a foreign soil(s) was/were used, the soil(s) was/were
adequately compared with domestic (U.S.) soils.

The soil was sieved using a 2 mm screen. If a larger screen was used, the study included a
rational for its use.

Half-lives were calculated. This included a dark-control-adjusted half-life, which was
adjusted to a 12-hour/day photoperiod if artificial light was used, for summer at 40°N
latitude.

21






Attachment 4
Aerobic and Anaerobic Soil Metabolism Study Review Guide

This guide was developed to aid in the review of aerobic and anaerobic soil metabolism
(hereafter referred to as “soil metabolism™) studies submitted under the Office of Chemical
Safety and Pollution Prevention (OCSPP) guidelines 835.4100 (aerobic) and 835.4200
(anaerobic) and the Organisation for Economic Co-operation and Development (OECD)
guideline 307 (OECD, 2002). The soil metabolism study review format is based on the format
for OECD Tier II Summaries (T2S)". Reviewers should add to the T2S format any information,
statistical calculations, and formatting that will increase their utility to the Agency under OCSPP
guidelines 835.4100 and 835.4200. In developing study reviews, reviewers should strive to write
concisely and to minimize alterations to the T2S format.

Sections I, II, and III of this document provide additional details regarding data, formatting, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
soil metabolism data and formatting that does not appear in the OECD T2S format and that
should be added to USEPA reviews. Although this guide does not strictly prescribe where and
how to present the data, an example study review template is provided in Section II for guidance.
In general, the example template should be followed, especially for unilateral reviews (i.e.,
reviews conducted without the participation of other agencies). However, reviewers may modify
the template as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of review considerations (Section III) is provided to help reviewers focus
on critical study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for soil metabolism studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

Organisation for Economic Co-operation and Development (OECD). 2002. Test No. 307:
Aerobic and Anaerobic Transformation in Soil. OECD Guidelines for the Testing of
Chemicals, Section 3: Degradation and Accumulation, OECD Publishing. DOI:
10.1787/9789264070509-en

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier Il Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1 _1_1,00.html
(Accessed August 17, 2011).




Section I. Data to Include in the Soil Metabolism OECD T2S Template

The following information should be added to the soil metabolism T2S template to make it
compatible with OCSPP guidelines 835.4100 and 835.4200 and increase its utility to the

Agency:

First Page and Executive Summary

The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of transformation products and the
maximum amount formed and the interval at which the maximum occurred. Tabulated
information should not be summarized in the text of the Executive Summary.

Materials and Methods

The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

Initial measured concentrations should be reported in the Experimental Conditions
section.

If samples are stored, storage stability information should be described.



Results and Discussion

The results of any checks on aerobic or anaerobic conditions, redox conditions, pH,
sterility, sorption to vessel walls, or other test conditions that may affect the acceptability
of the study should be reported in the Findings section.

Observed DTsg values and indications of how half-lives were calculated (e.g., SFO,
DFOP, IORE) should be added to the half-life tables in the Findings section.

The Findings section should indicate whether reviewer-reported half-lives are consistent
with study-reported values and observed values.

Study Deficiencies and Reviewer’s Comments

The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary should not be
repeated in this section.

References

A References section (Section IV) should be added that lists any literature references
other than the study report cited in the study review.

Attachments

A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph”. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

% A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed

format.

A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be
placed in Section I.B.4.



[Chemical name] (PC [number]) MRID [number]

Section II. Example Soil Metabolism Study Review Template

Aerobic (or Anaerobic) Degradation in Soil of [test compound]

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]
Document No.: [MRID ######Ht#]
Guideline: [OCSPP 835.4100 (aerobic) or OCSPP 835.4200 (anaerobic)]

[If the study was conducted under a different guideline, state ‘Conducted by’
and provide the most relevant guideline(s) the study was conducted under.
Then state ‘Reviewed by OCSPP 835 ####.’ If this review is multilateral,
also provide the guideline numbers under which participating agencies are
reviewing the study.]

Compliance: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification:  This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [HHEHE]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

The [aerobic or anaerobic] transformation of [type of radiolabel]-labeled [test compound] was
studied in [number of] soils for [duration] days in a closed system in darkness at [temperature]
°C, pH [value] and [value] soil moisture content at 1/3 bar. The soils were treated at [test
concentration] mg a.i./kg, which was equivalent to a field application rate of [value] kg a.i./ha.
[Indicate whether anaerobic conditions were maintained in the soil.] Microbial biomass
determinations indicated the soils [were or were not] viable at study initiation and termination.

For [soil x], the overall mass balance for the study averaged [value]% of the applied radioactivity
(%AR), ranging from [value to value]%AR. For [soil y], the overall mass balance averaged
[value]%AR, ranging from [value to value]%AR.

Observed DTs values, calculated half-lives based on the harmonized NAFTA kinetics guidance
(USEPA, 2011), and information on transformation products are listed in Table 1. [Describe
whether a reasonable effort was made to maximize recovery of residues. If not, describe whether
transformation kinetics calculations were performed for test compound plus unextracted residues
as well as for test compound alone.] The amount of extracted radioactivity declined from
[value]%AR at study initiation to [value]%AR at day [number]. Unextracted radioactivity
increased to [value]%AR at day [number]. The total evolved CO, and other volatile compounds
amounted to [value]%AR and [value]%AR, respectively.



[Chemical name] (PC [number])

MRID [number]

Table 1. Results Synopsis: [Aerobic or Anaerobic] Soil Metabolism of [Test Compound]

Observed Calculated Model Transformation Products
Half-life Common Name (maximum %AR*
Compound Name DTs, Parameters . .
(days) (days) and Statistics observed, associated interval)

Method Major Minor
[Soil Location]
Eg{iﬂ: ft‘;‘rle?e”es] fvalue] | l["l’:tll‘l‘jgi] [values] | [name] (# %, # days) | [name] (# %, # days)
[# °C, pH #]
[Soil Location]
stosl?’?; :t?:rle?erles] [value] [1[1:,::1‘113(]1] [values] [name] (# %, # days) | [name] (# %, # days)
[# °C, pH #]
[Soil Location]
stci?% ft‘l’l‘rle?e“es] [value] | 1[1;’;11‘1‘;]1] [values] | [name] (# %, # days) | [name] (% %, # days)
[# °C, pH #]
[Soil Location]
Egosl?'?e :::rle?erles] [value] [ 1[1:, :tl;:;]i] [values] [name] (# %, # days) | [name] (# %, # days)
[# °C, pH #]

% AR means “applied radioactivity.”
[Model parameters include model variables; model statistics include Sc values, correlation coefficients, and p

values.]

[Half-lives and model parameters should be reported for the best fit kinetics model in accordance
with the NAFTA kinetics guidance (USEPA, 2011). If multiple experiments were conducted per
study condition using test compound with different radiolabel positions, calculate kinetics values
for the combined data rather than for specific radiolabel positions.]

I. Materials and Methods

A. Materials:

1. Test Material: [[Type of radiolabel]-labeled[test compound] |on the right margin.
Specific radioactivity: [value] [units]

Provide a small image of
the test compound's
structure and any radiolabel

Radiochemical purity: [percentage [HPLC or TLC]
Chemical purity: [percentage (HPLC)]

Batch number: [value]

Solubility in water: [value] mg/L at [value] °C
[If pH-dependent, list available values at each pH and temperature]

2. Reference Compounds: The following standards were used in the analysis.




[Chemical name] (PC [number]) MRID fnumber]

Table 2. Reference Compounds

Armiants | chemieat Name P |
[code name] [chemical name] #] [#1
[code name] [chemical name] [#] #]
[code name] [chemical name] [#] #]

Data were obtained from [page number] of the study report.
[Provide other chemical information in the structure table.]

3. Soil: Soil collection and characterization are summarized in Table 3 and Table 4,
respectively. [Characterize any unique properties of soil collection or storage
conditions].

Table 3. Description of Soil Collection and Storage
Description [Soil Series #1] | [Soil Series #2] | [Soil Series #3] | [Soil Series #4]

Geographic location

Soil series

Pesticide use history at
the collection site

Collection date

Collection procedures

Sampling depth

Storage temperature

Storage length

Soil preparation

Data were obtained from page [#] of the study report.



[Chemical name] (PC [number]) MRID [number]

Table 4. Properties of the Soils

_ [Soil [Soil [Soil [Soil
Property: Series #1] | Series #2] | Series #3] | Series #4]

Soil Texture (USDA):

% Sand

% Silt

% Clay

pH (solution)
[method]

Organic carbon (%)
[method]

Organic matter (%)
[method]

Cation Exchange Capacity (meq/100 g)
[method]

CaCQj; equivalence (%)

Soil Moisture Content (units):

At 0.1 bar (pF 2.0)

At 1/3 bar (pF 2.5)

Bulk density (g/cm®)

Microbial Biomass (units):

At initiation

During study

At termination

Soil taxonomic classification (USDA or other)
[i.e., soil order]

Data obtained from page [#] of the study report.
[The method used to measure pH, organic carbon, organic matter, and CEC should be reported, if
available, since the values of these soil properties are method dependent.]

B. Study Design:

1. Experimental Conditions: (Summarized in Table 5.) [Characterize any unique details
of experiential conditions.]

Table 5. Experimental Design

Experimental Design Details

Duration of the test (days)

Soil condition: (Air dried/fresh)

Soil (g/replicate)

Application rates:

Nominal

Actual

Control conditions (if used)

Number of Replicates:




[Chemical name] (PC [number])

MRID [number]

Controls ( if used)

Treatment

Test Apparatus:

Type/material/volume

Details of traps for CO, and
organic volatiles ( if any)

If no traps were used, is the system
closed/open?

Identity and concentration of co-solvent

Test Material:

Volume of the test solution
used/treatment

Application method

Is the co-solvent evaporated?

Any indication of the test material
adsorbing to the walls of the test
apparatus?

Experimental Conditions:

Temperature (°C)

Continuous darkness

Moisture content

Moisture maintenance method

Other details (if any)

Data obtained from pages [#] of the study report.

2. Sampling During Study Period: (Details summarized in Table 6. Describe any unique

characteristics of sampling during study period, if any.)

Table 6. Sampling During Study Period

Criteria

Details

Sampling intervals (units)

Sampling method

Method of collection of CO, and organic
volatile compounds

Sampling Intervals/Times for:

Sterility check ( if sterile controls are
used)

Moisture content

Redox potential, other

Sample storage before analysis

Other observations ( if any)

Data obtained from pages [#] of the study report.




[Chemical name] (PC [number]) MRID [number]

3. Analytical Procedures:

Extraction Methods: [Briefly describe the extraction method. An example follows. Be sure to
describe the effectiveness of the soil extraction process. Solvent selection should be sufficiently
robust to ensure extraction of bound residues.]

Soil samples were extracted [# of extractions] with [solvent system] (%:%, v:v) by [extraction
method] for [#] minutes per extraction ([report page reference]). After each extraction, the
mixtures were centrifuged and the supernatant decanted. Extracts were combined, diluted with
[solvent], and pH adjusted [pH value] using [dilution solvent]. Aliquots of the combined extracts
were analyzed for total radioactivity using [analytical method].

Aliquots of the combined extracts were concentrated under a stream of [gas] in a waterbath,
diluted with [dilution solvent] and filtered (# um). Aliquots of the concentrated solutions were
analyzed by [analytical method].

Determination of Unextracted Residues:

Portions ([# x # g]) of the extracted soils were air-dried, ground with a mortar and pestle, then
analyzed for total radioactivity by [analytical method] followed by combustion ([report page
reference]). In addition, portions of the [termination day] extracted soils were further analyzed to
determine the concentrations of fulvic acid, humic acid, and humin ([report page reference]). The
extracted soils were extracted with [extraction solvent], then centrifuged. The soil pellet was
combusted to quantify the soil humin fraction. The supernatant was adjusted to pH [value] then
centrifuged. The resulting supernatant (fulvic acid) and precipitate (humic acid) were analyzed
using [analytical method].

Determination of Volatile Compounds:

Aliquots ([# x # mL]) of the volatile trapping solutions were analyzed for total radioactivity
using [analytical method] ([report page reference]). The presence of CO; in the KOH trapping
solution was confirmed by precipitation with saturated barium chloride ([report page reference]).

Total Radioactivity Measurement:

Total '*C residues were determined by summing the concentrations of residues measured in the
soil extracts, extracted soil and volatile trapping solutions ([report page number]).

Derivatization Method: [Describe derivatization method, if employed.].

Identification and Quantification of Parent Compound:

Aliquots of the soil extracts were analyzed using [analytical method (i.e., HPLC)] under the
following conditions: [describe instrument, column, mobile phase, gradient, and UV (# nm) and

radiochemical detection ([report page number]). Radiolabeled [parent compound] was identified
by comparison to the retention time of an unlabeled reference standard (purity [%], retention

10



[Chemical name] (PC [number]) MRID [number]

time (Rt) ([# to #] minutes) that was co-chromatographed with the samples ([report page
number]). Column recovery determined prior to analysis of the definitive samples was [#] %
([report page number]). In addition, the identification of [parent compound] was confirmed by
[analytical method (i.e., LC-MS/MS)] with electrospray ionization in the positive mode ([report
page number]).

Detection Limits (LOD, LOQ) for the Parent Compound:

The limit of detection (LOD) was determined to be [percentage] of the applied radioactivity
(%AR), with a limit of quantitation (LOQ) at [percentage] AR.

Detection Limits (LOD, LOQ) for the Transformation Products:

The LOD and LOQ were the same as parent ([report page number]).

II. Results and Discussion
A. Data:

Study results including total mass balances and distribution of radioactivity are presented in
Table 7. [Indicate the results of any checks on aerobic or anaerobic conditions and viability of
test soils. If applicable, report redox conditions.]

B. Mass Balance:

The mass balance and distribution of radioactivity from each soil are shown in Table 7.
Recoveries ranged from [percentage] to [percentage] of the applied radioactivity (%AR).
Unidentified residues accounted for [percentage]AR. [If there is a large amount of unidentified
radioactivity, mention it here. Indicate whether there was substantial loss of radioactivity by
sorption to glassware or volatilization. Also mention if the mass balance meets guideline
criteria.]

C. Bound and Extractable Residues:

The amount of extractable radioactivity declined from [percentage] AR at time zero to
[percentage] AR at day [number] for [test compound]. Unextracted radioactivity increased to
[percentage]AR at day [number]. [If unextracted residues were >10% of the applied, discuss
whether the sediment extraction procedures were reasonable and whether the unextracted
residues may include available residues.]

D. Volatilization:
Volatiles [were/were not] trapped. Volatile radioactivity, identified as evolved '*CO, represented

[percentage]AR at day [number] for [test compound]. [Add information regarding additional
volatile chemicals as needed.]
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[Chemical name] (PC [number])

MRID [number]

E. Transformation of Test Compound:

Degradation of [radiolabel-test compound] on soil was [gradual, rapid, or some other
characterization]. The calculated half-life ranged from [x] to [x] days, as tabulated in Table 8
(calculated half-lives and model parameters for the best fit kinetics models are in bold). [Indicate
the software used to determine model parameters. Indicate whether reviewer-reported half-lives
are consistent with study-reported values and the relationship between calculated and observed
values. Discuss any abnormalities observed in the data.]

[Images of kinetics calculation results using the R program may replace Table 8. R images
should include the model parameters and statistics that are otherwise reported in Table 8.]

Table 8. Transformation Kinetics of [Test Compound] in Soil AB
Observed | Observed|Calculated Kinetics
DTs, DTy, Half-life Model € Model Parameters Model Statistics
(days) | (days) | (days)
—r41 e Ssro=[#], r'=[#],
[Soil Location] [#] SFO Co=l#], =[] p=[#]
[USDA Soil Series] _ _ _ Siore=[#1, Sc=[#1,
[Soil Texture] 4 [#] [#] IORE Co~[#, k=T, 0] r’=[#], p=[#]
[# °C, pH #] [#] DFOP C0=[#]’ g=[#]a klz[#]’ SDFOP=[#], r2=[#]$
[if applicable] k=[#], p=[#]
- - Ssro=[#], r'=[#],
[Soil Location] % SFO Co~#, k{4 p=[#]
[USDA Soil Series] [ L[] e Siore=[#], Sc=[#],
[Soil Texture] [#] [#] % IORE | Gonl¥) k=il 0=T4] | o ot
[#°C, pH #] #] DFOP | Co=[#], g=[#], k;=[#],| Soror=[#], P=[#],
[if applicable] k=[#], p=[#]

A Data were obtained from [location of data in study report] and calculations in the attached Excel workbook
[name(s) of worksheets, if needed]. See Attachment 3 for calculations.
B Calculated half-lives and model parameters for the best fit kinetics models, in accordance with the NAFTA

kinetics guidance (USEPA, 2011), are in bold.
€ Kinetics models: Single First-Order (SFO); Double First-Order in Parallel (DFOP), and Indeterminate Order Rate

Equation (IORE).

[Rows may be added for transformation product half-lives and DTsos as needed. Half-lives
should be calculated following the NAFTA kinetics guidance (USEPA, 2011). If multiple
experiments were conducted per study condition using test compound with different radiolabel
positions, calculate kinetics values for the combined data rather than for specific radiolabel

positions.]

[Briefly summarize the transformation products per system in Table 9. If transformation product
decline is observed over four time intervals, calculate a half-life and discuss the pattern of

decline.]
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[Chemical name] (PC [number]) MRID [number]

Table 9. Transformation Products of [Test Compound] in Soil
Trzlu)nsformation M::/):an;xm Associated 5‘: ?\al: Final Interval
roduct(s) Observed Interval Observed

[Soil Location] [common name] [#] [#d] [# [#d]
[USDA Soil Series]

[Soil Texture] [common name] [# [#d] [#] [#d]
[# °C, pH #]

[Soil Location] [common name] [#] [#d] [#] [#d]
[USDA Soil Series]

[Soil Texture] [common name] [# [#d] [#] [#d]
[# °C, pH #]

[If applicable, provide a description of the transformation pathway here, including a schematic as
Figure 1.]

[Figure 1. Aerobic/Anaerobic Soil Degradation Pathway of [radiolabel-test compound]]

II1. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and
conclusions contained in the Executive Summary are not repeated in this section.]

IV. References [List any references cited in the review.]

U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and

Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated
Dec. 21, 2011.)
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[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a separate,
associated document or attached to the study review. Multiple versions of structures to show or
not show radiolabeling and multiple versions of chemical names and SMILES strings should not
be included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph®. Therefore these data are not attached to each study
review within the Monograph. When the Monograph is split into individual reviews in EFED’s
files, however, the Monograph’s structure table should be either referenced as a separate,
associated document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

Degradate
Table.docx

* A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier Il Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.
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[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

!

Soil Metabolism
Study Review Spread

[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

[The attached Excel file has three example spreadsheets for pe + pH (for anaerobic studies), mass
balance, and kinetics calculations.]
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[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations. [The following equations are anticipated to reflect the NAFTA
kinetics guidance as of January, 2012. If these equations are not current, they should be replaced
by the applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Coe Xt (eq. 1)

where,
C: = concentration at time t (%)
Cy = initial concentration (%)
e = Euler’s number (-)
k = SFO rate constant of decline (d™)
t = time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cy and £ to minimize the
objective function (Ssro) shown in equation 9.

DTsp = natural log (2)/k (eq. 2)
DTgo=1n (10)/k ' (eq. 3)
Indeterminate Order Rate Equation (IORE) Model

(&%)

€. =™ - (1 - Nkyopst] (eq. 4)

where,
N = order of decline rate (-)
kiore = IORE rate constant of decline (d™)

This equation is solved [with the Excel Solver] by adjusting Cy, kjore, and N to minimize the
objective function for IORE (Siore) (See equation 9). Half-lives for the IORE model are
calculated using equation 5, which represents a first-order half-life that passes through the DTy
of the IORE model. (Traditional DTs and DTy values for the IORE model can be calculated
using equations 6 and 7.)

_ log (2) Co* M (1-010-M)
L1ORE = 105010)~ (-Mikrons (eq. 5)

(Co/2)™ - Co™
T K(N-1)

DTso (eq. 6)
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[Chemical name] (PC [number]) MRID [number]

_ (Co/10)"™ - C* ™

DT eq. 7
90 KND) (eq. 7)

Double First-Order in Parallel (DFOP) Model

Ce = Cog™™* + Co(1 - g) ™2t (eq. 8)

where,
g = the fraction of C; applied to compartment 1 (-)
k; = rate constant for compartment 1 (d)
ks = rate constant for compartment 2 (d')

If Cypx g is set equal to @ and Cy(1-g) is set equal to ¢, then the equation can be solved [with the
Excel Solver] for q, c, k;, and &, by minimizing the objective function (Sprop) as described in
equation 9.

DTso and DTy values can be calculated using equations 2 and 3, with k; or k; in place of k.

Objective Function: SFO, IORE, and DFOP are solved by minimizing the objective function
(Ssro, SiorE, Or Sprop)-

Ssro» S10rE: OF Sprop = X(Crmodets t — Ca)? (eq. 9)

where,
‘ Ssro > Siore, Or Sprop = objective function of kinetics model fit (%2)
n = number of data points (-)
Cmodelr = modelled value at time corresponding to Cq; (%)
Ca. = experimental concentration at time t (%)

Critical Value to Determine Whether SFO is an Adequate Kinetics Model

If Ssro is less than Sc, the SFO model is adequate to describe kinetics. If not, the faster of tiorg or
the DFOP DTs for compartment 2 should be used.

SC = SIORE (1 + nL;pF(a,p,n - p)) (eq. 10)

where,
S¢ = the critical value that defines the confidence contours (%)
p = number of parameters (3 in this case)
a = the confidence level (0.50 in this case)
F(a, p, n-p) = F distribution with o level of confidence and degrees of freedom p and n-p
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Section III. Soil Metabolism Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of soil
metabolism studies. This list is not a screen or a checklist and should not be attached to the study
reviews. Listed considerations carry unequal weight and should be evaluated using best
professional judgment. All information from the study and from similar studies should be
considered to determine whether any deficiencies affect the study classification.

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

The test substance was the Technical Grade (TGAI) or a Pure Active Ingredient Radiolabeled
(PAIRA). Known impurities or contaminants in the test material were reported.

The radiopurity and specific activity of the test compound were provided (if radiolabeled).

Radiolabel positioning was appropriate. For compounds containing ring structures,
experiments were conducted separately for each respectively labelled ring structure, and test
compounds were not radiolabeled on more than one ring structure in each experiment.

Soils were completely characterized, including the USDA or WRB (World Reference Base)
taxonomy.

Foreign soils, if any, were adequately compared with domestic (U.S.) soils.

The four soils were representative of intended use areas, with varying organic carbon
content, pH, clay content, and microbial biomass.

Soil moisture was maintained at approximately 75% of 1/3 bar or pF 2.0 — 2.5 during the
aging process.

Soils were not sieved using a screen smaller than 2 mm.

The soils were incubated at a constant temperature representative of the climate conditions
where use will occur. For example, a temperature of 20+2°C was used if the chemical may be
used in temperate climates (including Great Britain, Europe, northern Asia, North America,
and northern Mexico). For chemicals applied in colder climates, additional soil samples were
incubated at a lower temperature (e.g., 10+2°C). Other temperatures may be appropriate for
other use locations.

The study was conducted in darkness.
Sampling intervals were adequate over the duration of the study.
Duplicate incubation flasks were removed at each sampling interval.

The material balance was reasonable (90% - 110%) for labeled chemicals and 70% - 120%
for non-labeled chemicals.

Repeatability of the analytical method and uniformity of the application procedure were
verified by analyzing duplicate sediment samples immediately after the addition of test
substance and by analyzing duplicate sediment extract samples.

The study was conducted until patterns of decline of parent and patterns of formation and
decline of transformation products were established or for no more than one year. If this
criterion was met and at least 5% CO; was formed, then the study may have been terminated
after 120 days or after at least 90% of the test substance was transformed.
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»

»

»

»

»

Detection and quantitation limits were reported.

A reasonable attempt was made, perhaps with a polar and multiple mild non-polar solvent
systems, to extract the test compound and its transformation products from the soil.

A reasonable attempt was made to identify the parent and all transformation products.

Half-life (DTsg) and DTy for the test substance and, where appropriate, major
transformation products were reported.

Appropriate analytical methods were provided.

pH, dissolved oxygen concentration and redox potential were reported initially, during and at
the end of the study.

Review Considerations for Anaerobic Studies

»

»

»

»

»

Treated soil was aged for one DTsq or 30 days, whichever is shorter, prior to initiation of
anaerobic conditions.

pH, dissolved oxygen concentration and redox potential were reported for study initiation,
termination, and at each sampling interval.

The dissolved oxygen content found to be negligible, using best professional judgment.

Values of pe plus pH were reduced to and held less than 12 in the flood water (pe is
calculated with standard redox potentials).

If the standard hydrogen electrode was not used to measure redox potentials, then measured
redox potential values were reported as well as standard redox potential values (corrected for
the difference in electrode potential).
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Attachment 5
Aerobic and Anaerobic Aquatic Metabolism Study Review Guide

This guide is meant to aid in the review of aerobic and anaerobic aquatic metabolism (hereafter
referred to as “aquatic metabolism™) studies submitted under the Office of Chemical Safety and
Pollution Prevention (OCSPP) guidelines 835.4300 (aerobic) and 835.4400 (anaerobic) and the
Organisation for Economic Co-operation and Development (OECD) guideline 308 (OECD,
2002). The aquatic metabolism study review format is based on the format for OECD Tier II
Summaries (T2S)". Reviewers should add to the T2S format any information, statistical
calculations, and formatting that will increase their utility to the Agency under OCSPP
guidelines 835.4300 and 835.4400. In developing study reviews, reviewers should strive to write
concisely and to minimize alterations to the T2S format.

Sections I, II, and III of this document provide additional details regarding formatting, data, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
aquatic metabolism data and formatting that do not appear in the OECD T2S format and that
should be added to USEPA reviews. Although this guide does not strictly prescribe where and
how to present the data, an example study review template is provided in Section II for guidance.
In general, the example template should be followed, especially for unilateral reviews (i.e.,
reviews conducted without the participation of other agencies). However, reviewers may modify
the template as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of considerations (Section III) is provided to help reviewers focus on
critical study issues and to identify any common major or minor deficiencies (i.e., the
considerations update the acceptance criteria for aquatic studies provided in the 1989 FIFRA
Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989).

References

Organisation for Economic Co-operation and Development (OECD). 2002. Test No. 308:
Aerobic and Anaerobic Transformation in Aquatic Sediment Systems. OECD Guideline
for the Testing of Chemicals, Section 3: Degradation and Accumulation, OECD
Publishing. DOI: 10.1787/9789264070509-en

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier I Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0.3746.en_2649 34365 2085104 1 _1_1_1,00.htm!
(Accessed June 20, 2011).




Section I. Data to Include in the Aquatic Metabolism OECD T2S Template

The following information should be added to the aquatic metabolism T2S template to make it
compatible with OCSPP guidelines 835.4300 and 835.4400 and increase its utility to the
Agency:

First Page and Executive Summary

The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of transformation products and the
maximum amount formed and interval at which the maximum occurred. Tabulated
information should not be summarized in the text of the Executive Summary.

Materials and Methods

The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

Initial measured concentrations should be reported in the Experimental Conditions
section.

If samples are stored, storage stability information should be described.



Results and Discussion

The results of any checks on aerobic or anaerobic conditions, redox conditions, pH,
sterility, sorption to vessel walls, or other test conditions that may affect the acceptability
of the study should be reported in the Findings section.

Observed DT'sg values and indications of how half-lives were calculated [e.g., single first
order (SFO)] should be added to the half-life tables in the Findings section.

The Findings section should indicate whether reviewer-reported half-lives are consistent
with study-reported values and observed values.

Study Deficiencies and Reviewer’s Comments

The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary are not
repeated in this section.

References

A References section (Section IV) should be added that lists any literature references
other than the study report cited in the study review.

Attachments

A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph®. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

? A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed

format.

A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be
placed in Section I.B.4.



[Chemical name] (PC [number]) v MRID [number]

Section II. Example Aquatic Metabolism Study Review Template

Aerobic (or Anaerobic) Degradation in Aquatic Systems

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]
Document No.: [MRID ########]
Guideline: [OCSPP 835.4300 (aerobic) or OCSPP 835.4400 (anaerobic)]

[If the study was conducted under a different guideline, state ‘Conducted by’
and provide the most relevant guideline(s) the study was conducted under.
Then state ‘Reviewed by OCSPP 835 ####.” If this review is multilateral,
also provide the guideline numbers under which participating agencies are
reviewing the study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification:  This study is [provide classification and concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [#H#H#HH)
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.] -

Executive Summary

The [aerobic or anaerobic] transformation of [type of radiolabel]-labeled [test compound] was
studied in [number of] H,O:sediment systems for [duration] days in a closed system in darkness
at [temperature] °C, water column pH [value], sediment pH [value] with a total organic carbon of
[value] mg/L. [Indicate whether anaerobic conditions were maintained in sediment.] Microbial
biomass determinations indicated the water sediment systems [were or were not] viable at study
initiation and termination.

Overall mass balances for [system x and y] averaged [value]% of the applied radioactivity
(%AR) and [value]%AR, respectively, ranging from [value to value]%AR. In the water column
[test compound] ranged from [value]% at day O to [value]% at [value] days, while in sediment
[test compound] ranged from [value]% at day O to [value]% at [value] days.

Observed DTs values, calculated half-lives based on the harmonized NAFTA kinetics guidance
(USEPA, 2011), and information on transformation products are listed in Table 1. [Describe
whether a reasonable effort was made to maximize recovery of residues in sediment. If not,
describe whether transformation kinetics calculations were performed for test compound plus
unextracted residues as well as for test compound alone.] The amount of extracted radioactivity
declined from [value]%AR at study initiation to [value]%AR at day [number]. Unextracted
radioactivity increased to [value]%AR at day [number]. The total evolved CO; and other volatile
compounds amounted to [value]%AR and [value]%AR, respectively.



[Chemical name] (PC [number])

MRID [number]

Table 1. Results Synopsis: [Aerobic or Anaerobic] Aquatic Metabolism of [Test
Compound] in the Total System

Observed Calculated Model Transformation Products
Total System ];T Half-life Parameter Common Name (maximum %AR *
y 50 (days) ers observed, associated interval)
(days) and Statistics
Method Major Minor
[Szgzﬁed;gén;}l #] [value] [r[r:,:tlllllsc]i] [value] [name] (# %, # days) | [name] (# %, # days)
[Ssggried;?émpH y | Dvalue) [g:tll‘l‘;]i] [value] | [name] (% %, # days) | [name] (% %, # days)

# AR means “applied radioactivity”
[Model parameters include model variables; model statistics include Sc values, correlation coefficients, and p
values.]

[Half-lives and model parameters should be reported for the best fit kinetics model in accordance
with the NAFTA kinetics guidance (USEPA, 2011). If multiple experiments were conducted per
study condition using test compound with different radiolabel positions, calculate kinetics values
for the combined data rather than for specific radiolabel positions.]

1. Materials and Methods

A. Materials: Provide a small image of

the test compound's
structure and any radiolabel
on the right margin.

1. Test Material: [Type of radiolabel]-labeled[test compound]
Specific radioactivity: [value] units

Radiochemical purity: [percentage [HPLC or TLC]
Chemical purity: [percentage (HPLC)]

Batch number: [value]

Solubility in water: [value] mg/L at [value] °C [If pH-dependent, list
available values at each pH and temperature]

2. Reference Compounds: The following compounds were used in the analysis.

Table 2. Reference Compounds

Aomints | coomeatame o |
[code name] [chemical name] [#] [#]
[code name] fchemical name] [#] [#]
[code name] [chemical name] # [#

Data were obtained from [page number] of the study report.
[Provide other chemical information in the structure table.]



[Chemical name] (PC [number])

MRID [number]

3. Water-sediment: [Characterize any unique properties of water and sediment collection
or storage conditions]. Water and sediment collection and
characterization are summarized in Table 3 and Table 4, respectively.

Table 3. Water:Sediment Collection and Storage

Description

Water:Sediment System

Geographic location

Pesticide use history at the collection site

Collection Water:
procedures Sediment:
Storage temperature
Storage length
Preparation Water:

P Sediment:

Data obtained from page [#] of the study report.

[Repeat this table as needed for additional H,O:sediment systems.]

Table 4. Parameters for Characterization of Water:Sediment Samples

Parameter
(unit)

Field Sampling/Post
Handling

Stage of Test Procedure

Prior to Test

[ During Test |

End of Test

Water

Temperature (°C)

[#]

pH

[#]

[#]

[#]

[#]

TOC (mg/L)

[#]

[#]

[#]

O, concentration (mg/L)

[#]

[#]

[#]

[#]

Standard redox potential
(mV)

[#]

[#]

[#]

Sediment

Sampling Depth (cm)

[range]

pH

[#]

[#]

[#]

[#]

Particle Size Distribution

[%] sand (2000-50 pm)
[%6] silt (50-2 pm)
[%] clay (<2 pm)

TOC (mg/L)

[#]

[#]

Microbial biomass (mg
COy/hr/kg dry wt.)

[#]

[#]

Standard redox potential
(mV)

[#]

[#]

[#]

[Repeat this table as needed for additional water:sediment systems. Indicate the use of any non-
standard sampling instruments or methods. Standard redox potential values should be reported. If
the standard hydrogen electrode was not used to measure redox potentials, then measured redox
potential values should be corrected for the difference in electrode potential to produce standard

values.]



[Chemical name] (PC [number])

MRID [number]

B. Study Design:

1. Experimental Conditions: [Describe any unique characteristics of the study design, if
any.] Table 5 summarizes the experimental conditions.

Table S. Experimental Design

Experimental Design

Details

Duration of the test

[#] days

Water:

Type and size of filter used

Amount of sediment and water per treatment:

Water

[#] mL ([#] mL associated with sediment, plus [#] mL added)

Sediment

[#] g dry wt. ([#] g wet wt., [#] mL)

Water/sediment ratio

[#] mL: [#] g dry weight

Application rates:

Nominal

[#] mg a.i./L

Actual

[#] mg a.i./L

Number of replicates:

Control, if used

Treated

Test apparatus:

Type/ material/volume

Details of traps for CO, and organic volatile, if any

If no traps were used, is the system closed?

Identity and final concentration (based on water
volume) of co-solvent

[#] ([#] uL/[#] mL)

Test material application method:

Volume of the test solution used/treatment

Application method (i.e.;, mixed/not mixed)

Any indication of the test material adsorbing to the
walls of the test apparatus?

Microbial biomass/population of control units:

Water

Sediment

[#] mg CO,/hr/kg dry wt.

Microbial biomass/population of treated:

Water

Sediment

[#] mg CO,/hr/kg dry wt.

Experimental conditions:

Temperature

[#]°C

Continuous darkness
(yes/no)

Other details, (if any)

[Repeat this table as needed for additional water:sediment systems.]

2. Sampling during Study Period: [Describe any unique characteristics of sampling during
study period, if any.] Table 6 summarizes sampling during the study period.




[Chemical name] (PC [number]) MRID [number]

Table 6. Sampling during Study Period
Parameter Details
Sampling intervals (duration)
Sampling method
Method of collection of CO, and organic volatile
compounds
Sampling Intervals/Times
Redox potential in water layer
Dissolved oxygen in water layer
pH in water layer
Redox potential in sediment
pH in sediment
Other details, if any
[Repeat this table as needed for additional H,O:sediment systems. Indicate the use of any non-

standard sampling instruments or methods.]

3. Analytical Procedures: [Briefly describe the extraction method. An example follows.]

Separation of the Water and Sediment: The water layer was decanted and centrifuged (speed,
interval), then triplicate aliquots ([#] mL) were analyzed for total radioactivity by LSC (report
page number). Resulting solids were combined with the respective sediment sample.

Extraction/Clean Up/Concentration Methods: Water layer samples were analyzed directly by
TLC (described below, report page number).

Sediment was transferred to a centrifuge beaker and extracted [value] times with [solvent] via
[method] (e.g., shaker) at speed ([value] rpm) for [duration]; extraction solvent volumes were
[value] mL. Extract and sediment were separated by centrifugation [speed], [interval] (if
reported); after which, the extract was decanted and filtered ([brand name] filter), and pore/mesh
size (if reported). Extracts were combined and [#] of replicate aliquots ([value] mL) were
analyzed for total radioactivity by [analytical method]. Aliquots of the extracts were analyzed
directly by [analytical method].

Reflux extraction. Extracted sediment ([#] g) was further refluxed ([apparatus], [duration]
boiling, [#] [duration] rinsing) and extracted with acetonitrile:water ([#]:[#], v:v, [#] mL; report
page number). Duplicate aliquots ([#] mL) were analyzed for total radioactivity by LSC.

Aliquots of the acetonitrile (ambient) and reflux extracts were analyzed directly by TLC without
concentration (report page number).

Total *C Measurement: Total 'C residues were determined by summing the concentrations of
residues measured in the water layers, sediment extracts, extracted sediment, filter papers and
volatile trapping materials (report page numbers).

Determination of Unextracted Residues: Aliquots of acetonitrile-extracted sediment were air-
dried, then homogenized (homogenizing equipment, report page number). Triplicate aliquots (ca.
[#] g) were analyzed for total radioactivity by LSC following combustion.



[Chemical name] (PC [number]) MRID [number]

Determination of Volatile Residues: Polyurethane foam plugs were extracted with ethyl acetate
([#] mL, report page number). Duplicate aliquots ([#] mL) of the extract were analyzed for total
radioactivity by LSC.

To recover radioactivity (presumably, '*CO,) from the (substance, i.e., soda lime), [value] % (
substance, i.e., HCI) ([value] mL) was applied [method] to the (substance, i.e., soda lime),
([value] g) with agitation via[method]. Released *CO, was purged (nitrogen, flow rate, if
reported, ca. [duration] minutes) through ice-cooled [apparatus] (ratio if specified, [value] mL
scintillation cocktail and quantified by LSC. Any dissolved "*CO, in the water layer samples
([value] mL) and [**C]carbonates in the (duration)-day sediment samples ([value] g) were
similarly recovered.

Total Radioactivity Measurement: Total *C residues were determined by summing the
concentrations of residues measured in the water layers, sediment extracts, extracted sediment,
filter papers and volatile trapping materials ([report page number]).

Derivatization Method: [Describe derivatization method, if employed.]

Identification and Quantification of Parent Compound: Aliquots of the water layer ([#] pL)
and sediment extract (aliquot volume. if reported) samples were analyzed using one-dimensional
TLC on normal-phase plates (i.e., silica gel) developed with methylene
chloride:acetonitrile:acetic acid ([#]:[#]:[#], v:v:v, SS1; report page number). Following
development, areas of radioactivity were detected and quantified using a (analyzer product name
and number) Analyzer in conjunction with (software name) software (report page number)).
Parent ['C] [parent compound] was identified by co-chromatography with unlabeled reference
standard visualized under UV light ([#] nm).

Identification of parent was confirmed in selected samples using one-dimensional TLC on
reverse-phase plates (i.e., silica gel ) developed with acetonitrile: [#] M sodium chloride:
trifluoroacetic acid ([#]:[#]:[#], v:v:v, SS2; report page number). Following development, areas
of radioactivity were detected, quantified and identified as described above (report page
number).

Identification and Quantification of Transformation Products: Transformation products
were separated, quantified and identified using TLC as described for the parent compound
(report page number).

Detection Limits (LOD, LOQ) for the Parent Compound: The limit of detection (LOD) was
determined to be [%] of the applied radioactivity (%AR), with a limit of quantitation (LOQ) at
[%]AR.

Detection Limits (LOD, LOQ) for the Transformation Products: For [method] analyses, the

limit of quantitation (LOQ) was reported as ca. [value] % of the applied radioactivity,
corresponding to ca. [value] pg/kg for parent and transformation products (report page number).

10



[Chemical name] (PC [number]) MRID [number]

II. Results and Discussion
A. Data:

Study results, including total mass balances and distribution of radioactivity, are presented in
Table 7. [Indicate the results of any checks on aerobic or anaerobic conditions and viability of
test soils. If applicable, report redox conditions.]

B. Mass Balance:

In [system x], recoveries ranged from [percentage] to [percentage] of the applied radioactivity
(%AR). In the water column [test compound] ranged from [value]% at day 0 to [value]% at
[value] days, while in sediment [test compound] ranged from [value]% at day 0 to [value]% at
[value] days. In [system y], recoveries ranged from [percentage] to [percentage]AR. In the water
column, [test compound] ranged from [value]% at day 0 to [value]% at [value] days, while in
sediment [test compound] ranged from [value]% at day 0 to [value]% at [value] days. [If there is
a large amount of unidentified radioactivity, mention it here. Indicate whether there was
substantial loss of radioactivity by sorption to glassware or volatilization. Also mention if the
mass balance meets guideline criteria.]

C. Bound and Extractable Residues:

The amount of extractable radioactivity declined from [percentage]AR at time zero to
[percentage] AR at day [number] for [test compound]. Unextracted radioactivity increased to
[percentage] AR at day [number]. [If unextracted residues were >10% of the applied, discuss
whether the sediment extraction procedures were reasonable and whether the unextracted
residues may include available residues.]

D. Volatilization:
Volatiles [were/were not] trapped. Volatile radioactivity, identified as evolved 14C02, represented

[percentage] AR at day [number] for [test compound]. [Add information regarding additional
volatile chemicals as needed.]

11
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[Chemical name] (PC [number]) MRID {number]

E. Transformation of Test Compound:

Degradation of [radiolabel-test compound] in sediment was [gradual, rapid, or some other
characterization]. The calculated half-life ranged from [x] to [X] days, as tabulated in Table 8
(calculated half-lives and model parameters for the best fit kinetics models are in bold). [Indicate
the software used to determine model parameters. Indicate whether reviewer-reported half-lives
are consistent with study-reported values and the relationship between calculated and observed
values. Discuss any abnormalities observed in the data.]

[Images of kinetics calculation results using the R program may replace Table 8. R images
should include the model parameters and statistics that are otherwise reported in Table 8.]

Table 8. Transformation Kinetics of [Test Compound] in Total Aquatic Systems *B
Observed | Observed | Calculated Kineti
DTs, DTy, Half-life M“’; ‘l"cs Model Parameters | Model Statistics
(days) | (days) | (days) o
. _ Ssro=[#], r'=[#],
[#] SFO Co=[#], k=[#] p=1#]
(.0 Sediment| ., , ] ORE | G ko) ety | S0 i) S 1)
System , #°C, [#] [#] DFOP P
pH #] . Co=[#], g=[#], ki=[#], | Soror=[#], '=[#],
#l [f =141 ~i#]
applicable] z P
- _ Ssro=[#], r'=[#],
[#] SFO Co=[#], k=[#] p=[4]
[H0:Sedimeny , [#] IORE | Com] kel nep) | Sos b ST
System , #°C, [#] [#] DFOP —
pH #] . Co=[#], g=[#], ki=[#], | Spror=[#], P=[#],
4 Lif ke=l#] ~{#]
applicable] 2 P

” Data were obtained from [location of data in study report] and calculations in the attached Excel workbook
[name(s) of worksheets, if needed]. See Attachment 3 for calculations.
B Calculated half-lives and model parameters for the best fit kinetics models, in accordance with the NAFTA
kmetlcs guidance (USEPA, 2011), are in bold.

€ Kinetics models: Single First-Order (SFO); Double First-Order in Parallel] (DFOP), and Indeterminate Order Rate
Equation (IORE).
[Rows may be added for transformation product half-lives and DTsgs as needed. Half-lives
should be calculated following the NAFTA kinetics guidance (USEPA, 2011). If multiple
experiments were conducted per study condition using a test compound with different radiolabel
positions, calculate kinetics values for the combined data rather than for specific radiolabel

positions.]

[Briefly summarize the transformation products per system in Table 9. If transformation product
decline is observed over four time intervals, calculate a half-life and discuss the pattern of
decline.]

13




[Chemical name] (PC [number])

MRID [number]

in Total Aquatic Systems

Table 9. Transformation Products of [Test Compound

Transformation Maximum Associated Final -
Product(s) %AR Interval %AR Final Interval
Observed Observed
[H,0:Sediment System , [common name] [#] [#d] [#] [#d]
#°C, pH #] [common name] [#] [#d] [#] [#d]
[H,O:Sediment System , [common name] [#] [#d] [#] [#d]
#°C, pH #] [common name] [#] [#d] [# [#d]

[If applicable, provide a description of the transformation pathway here, including a schematic as

Figure 1.]

[Figure 1. Aerobic/Anaerobic Aquatic Degradation Pathway of [radiolabel-test compound]]

III. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and

conclusions contained in the Executive Summary are not repeated in this section.]

IV. References [List any references cited in the review.]

U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and
Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated

Dec. 21, 2011.)

14



[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a separate,
associated document or attached to the study review. Multiple versions of structures to show or
not show radiolabeling and multiple versions of chemical names and SMILES strings should not
be included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph3 . Therefore these data are not attached to each study
review within the Monograph. When the Monograph is split into individual reviews in EFED’s
files, however, the Monograph’s structure table should be either referenced as a separate,
associated document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]
oF,

Degradate
Table.docx

* A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier II Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.

15



[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

ol
Aquatic Metabolism
Study Review Spread
[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

[The attached Excel file has three example spreadsheets for pe + pH, mass balance, and kinetics
calculations.]

16



[Chemical name] (PC [number]) - MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations. [The following equations are anticipated to reflect the NAFTA
kinetics guidance as of January, 2012. If these equations are not current, they should be replaced
by the applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Coe ™ (eq. 1)

where,
C; = concentration at time t (%)
Co = initial concentration (%)
e = Euler’s number (-)
k = SFO rate constant of decline (d)
t =time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cp and & to minimize the
objective function (Ssro) shown in equation 9.

DTso = natural log (2)/’k (eq.2)
DTq = In (10)/k (eq. 3)

Indeterminate Order Rate Equation (IORE) Model

C.=[c§™ - (1 = Nkyorst| = (eq. 4)

where,
N = order of decline rate (-)
kiore = IORE rate constant of decline (d™)

This equation is solved [with the Excel Solver] by adjusting Cy, kjore, and N to minimize the
objective function for IORE (Siore) (See equation 9). Half-lives for the IORE model are
calculated using equation 5, which represents a first-order half-life that passes through the DTy
of the IORE model. (Traditional DTs and DTy values for the IORE model can be calculated
using equations 6 and 7.)

¢ o log@ 6'N(1-0107M)
IORE ™ 155(10)  (1~M)kjore

(eq.5)

(Cor2) N - G
T k(N-D

DTso (eq. 6)
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[Chemical name] (PC [number]) MRID [number]

_ (Co10)™N -G

DT eq. 7
90 WD) (eq. 7)

Double First-Order in Parallel (DFOP) Model

Ce=Cog™™1* + Co(1— g) k2! (eq. 8)

where,
g = the fraction of Cy applied to compartment 1 (-)
k; = rate constant for compartment 1 (d™)
k, = rate constant for compartment 2 (d™')

If Cyp x g is set equal to a and Cy(1-g) is set equal to ¢, then the equation can be solved [with the
Excel Solver] for a, ¢, k;, and k; by minimizing the objective function (Sprop) as described in
equation 9.

DTs4 and DTy values can be calculated using equations 2 and 3, with k; or k; in place of k.

Objective Function: SFO, IORE, and DFOP are solved by minimizing the objective function
(Ssro, SiorE, OF Sprop).

Ssros S10RE: OF Sprop = X(Crmodet, t — Cap)? (eq.9)

where,
Ssro » SiorE, Or Sprop = objective function of kinetics model fit (%2)
n = number of data points (-)
Cinodet,s = modelled value at time corresponding to Cq¢ (%)
Ca, = experimental concentration at time t (%)

Critical Value to Determine Whether SFO is an Adequate Kinetics Model

If Ssko is less than Sc, the SFO model is adequate to describe kinetics. If not, the faster of tiorg or
the DFOP DTs for compartment 2 should be used.

Sc = Siore (1 +‘n%pF(a, pn-— p)) (eq. 10)

where,
S. = the critical value that defines the confidence contours (%2)
p = number of parameters (3 in this case)
a = the confidence level (0.50 in this case)
F(a, p, n-p) = F distribution with o level of confidence and degrees of freedom p and n-p
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Section III. Aquatic Metabolism Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of aquatic
metabolism studies. This list is not a screen or a checklist and should not be attached to the study
reviews. Listed considerations carry unequal weight and should be evaluated using best
professional judgment. All information from the study and from similar studies should be
considered to determine whether any deficiencies affect the study classification.

» Test substance was the Technical Grade (TGAI) or a Pure Active Ingredient Radiolabeled
(PAIRA). Known impurities or contaminants in the test material were reported.

» The radiopurity and specific activity of the test compound were provided (if radiolabeled).

» Radiolabel positioning was appropriate. For compounds containing ring structures,
experiments were conducted separately for each respectively labeled ring structure, and test
compounds were not radiolabeled on more than one ring structure in each experiment.

» The maximum length of the study was one year.
» Aerobic or aquatic conditions were assured and maintained throughout the test.
» The study was conducted in darkness.

» Application rate was consistent with the sensitivity of the analytical method so that
degradates could be identified.

» Reported experimental temperature was held constant between 10 and 30°C (+ 1 °C).
» Sampling intervals were adequate over the duration of the study.

» The material balance was reasonable (>90% - <110%) for labeled chemicals and 70-110%
for non-labeled chemicals.

» Repeatability of the analytical method and uniformity of the application procedure were
verified by analyzing duplicate sediment samples immediately after the addition of test
substance and by analyzing duplicate sediment extract samples.

» The study was conducted until patterns of decline of parent and patterns of formation and
decline of transformation products were established or for no more than one year. If this
criterion was met and at least 5% CO, was formed, then the study may have been terminated
after 120 days or after at least 90% of the test substance was transformed.

» Detection and quantitation limits were reported.
» A reasonable attempt was made to identify the parent and all transformation products.

» A reasonable attempt was made, perhaps with a polar and multiple mild non-polar solvent
systems, to extract the test compound and its transformation products from the sediment.

» Half-life (DTsp) and DTy for the test substance and, where appropriate, major
transformation products were reported.

» Appropriate analytical methods were provided.

» pH, dissolved oxygen concentration and redox potential were reported initially, during, and
at the end of the study.
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Review Considerations for Anaerobic Studies
» The dissolved oxygen content was negligible, using best professional judgment.

» Values of pe plus pH were reduced to and held less than 12 in the flood water (pe is
calculated with standard redox potentials).

» If the standard hydrogen electrode was not used to measure redox potentials, then measured
redox potential values were reported as well as standard redox potential values (corrected for
the difference in electrode potential).
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Attachment 6

Adsorption/Desorption (Batch Equilibrium)
Study Review Guide

This guide is meant to aid in the review of adsorption/desorption (specifically, batch equilibrium)
studies submitted under the Office of Chemical Safety and Pollution Prevention (OCSPP)
guideline 835.1230. The batch equilibrium study review format is based on the format for the
Organisation for Economic Co-operation and Development (OECD) Tier II Summaries (T2S)".
Reviewers should add to the T2S format any information, statistical calculations, and formatting
which will increase their utility to the Agency under OCSPP guideline 835.1230. In developing
study reviews, reviewers should strive to write concisely and to minimize alterations to the T2S
format.

Sections I, II, and III of this document provide additional details regarding formatting, data, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
batch equilibrium data and formatting that do not appear in the OECD T2S format and that
should be added to USEPA reviews. Although this guide does not strictly prescribe where and
how to present the data, an example study review template is provided in Section II for guidance.
In general, the example template should be followed, especially for unilateral reviews (i.e.,
reviews conducted without the participation of other agencies). However, reviewers may modify
the template as needed or disregard it in the case of multilateral reviews (i.e., reviews with other
agencies participating) in which an alternative format is agreed upon by the participating
agencies. Lastly, a list of review considerations (Section III) is provided to help reviewers focus
on critical study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for batch equilibrium studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

U.S. Environmental Protection Agency (USEPA). 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

! A Tier II Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1 1_1,00.html
(Accessed Mar. 3,2011).




Section 1. Data to Include in the Batch Equilibrium OECD T2S Template

The following information should be added to the batch equilibrium T2S template to make the
study review compatible with OCSPP guideline 835.1230 and increase its utility to the Agency:

First Page and Executive Summary

e The PC code of the test compound and MRID of the study should be provided in the
header and on the first page.

e A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

e The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

e A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

e A results synopsis should be added to the Executive Summary to tabulate sorption
coefficients, including how they were calculated. Tabulated information should not be
summarized in the text of the Executive Summary.

o The coefficient of variation of regressed K4, Koc, Kr, and Kgoc values should be reported.
Materials and Methods

e The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure with any
radiolabeled atoms identified.

e Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section. Irrelevant properties should not be listed.

o The analytical method used to measure the test material and any transformation products
in water and soil/sediment should be described, as should the method(s) used to
determine the identity of the test material and any transformation products. The analytical
method limits of detection (LOD) and quantitation (LOQ) should also be reported.

e The method used to measure the amount of organic carbon in the soils and sediments
should be described.



e If samples are stored, storage stability information should be described.
Results and Discussion

e The results of any checks on verification of pH, sterility, sorption to vessel walls, or other
test conditions should be reported in the Findings section.

e The Findings section should indicate whether reviewer-reported sorption coefficients are
consistent with study-reported values.

e K, should be regressed by percent organic carbon. If organic carbon is important in
understanding sorption for the compound, regress the Koc values to pH, percent clay, and
cation exchange capacity (CEC). Otherwise, regress the Ky values with pH, percent clay,
and CEC. Data plots of K4 or Koc (as appropriate) versus each of these properties should
be reported along with the results of the linear regression (slope, squared correlation
coefficient (), and the significance p-value). If the compound has a pKa, note how the
association state of the chemical may have influenced or confounded the correlations.

e The range of equilibrium concentrations associated with a particular sorption coefficient
should be reported, as this is the range of concentrations where the sorption coefficient is
valid. It is needed to ensure that the solubility of the test compound was not approached
and that sorption was measured over an appropriate range of equilibrium concentrations.

Study Deficiencies and Reviewer’s Comments

e The Conclusions section should list any deficiencies with the study and any additional
salient information; this section may be renamed “Study Deficiencies and Reviewer’s
Comments.” Results and conclusions contained in the Executive Summary should not be
repeated in this section.

References

e A References section should be added that lists any literature references other than the
study report cited in the study review.

Attachments

e A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.



This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph®. Therefore these data are not attached to each
study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

e Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review. For
multilateral reviews, the file naming convention should consistently follow an agreed
format.

e A Calculations section should be added that lists equations and defines parameters used
to calculate study results such as sorption coefficients. This section is currently placed in
Attachment III but may be placed in Section 1.B.3.

2 A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier Il Summaries prepared by industry are updated by
government agencies based on agency-review and then placed within the Monograph.



[Chemical name] (PC [number]) MRID [number]

Section II. Example Batch Equilibrium Study Review Template

Adsorption and desorption of [test compound] in [number] soils [or sediments]

Report: [Provide full citation. Provide the MRID (first) if the review is unilateral.]

Document No.: [MRID xxxxxxxx]

Guideline: OCSPP 835.1230 [If the study was conducted under a different guideline,
state ‘Conducted by’ and provide the most relevant guideline(s) the study
was conducted under. Then state ‘Reviewed by OCSPP 835.1230.” If this
review is multilateral, also provide the guideline numbers under which
participating agencies are reviewing the study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification: This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [xxxxxx]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

In a batch equilibrium study, [identify number of soils/sediments and origin and range of pH,
e.g., one U.S. soil and two European soils (pH range of 5.2 - 7.3)] were used to measure sorption
coefficients of [type of radiolabel(s)]-labeled [test compound] at [temperaturetdegree of
variation]. Determined Freundlich Adsorption Coefficient (Kr) values ranged from [value] to
[value] (mean Kr=[value]); Kroc values ranged from [value] to [value] (mean Kroc= [value]).®
The Freundlich Desorption Coefficients (Kr.¢es) for desorption were [greater than/similar to]
([provide range, mean Kr =[value]]) those obtained for the initial sorption measurement and a
total of [percentage] the amount initially sorbed was desorbed. [Discuss implications of results,
e.g., is sorption reversible?] Freundlich exponents corresponding to Kr values ranged from
[provide range] indicating that sorption [was/was not] linear, i.e. the sorption coefficient
[was/was not] independent of the test item concentration. Adsorption coefficients (K4) ranged
from [value] to [value and units] and organic carbon normalized adsorption coefficients (Koc)
ranged from [report range of values and units]. Table [number] summarizes the adsorption
coefficients measured in the study. Table [number] summarizes the desorption coefficients
measured in the study. [Report coefficients of variation for Ky, Koc, Kr and Kgoc values and

3 Sorption is a generic term that applies to absorption, adsorption, and desorption processes. Adsorption refers to
sorption onto a two-dimensional surface; absorption refers to sorption into a three dimensional matrix. Both types of
sorption occur in soils and sediments. Desorption refers to a sorbate becoming desorbed from a sorbent. Desorption
distribution coefficients are measured by removing solution from a sorption experiment and adding fresh solution,
so that all material measured in solution will be the desorbed material. The guideline uses the term adsorption in
place of sorption and refers to the initial measurement of sorption.



[Chemical namel (PC [number]) MRID [number]

discuss which would be a better predictor of sorption across soils. Discuss whether the
concentration range examined was appropriate.]

The mass balance at the end of the study ranged from [value] to [value] percent. It was verified
that equilibrium was achieved in test systems, and the study was carried out for [duration].
Sorption to test vessel walls [was/was not] observed [if there was sorption to vessel walls,
describe how the loss to vessel walls was handled in calculations of sorption coefficients].

Results Synopsis:



“SuOIBNed 10J pasn suoienbo I0J ¢ JUSWIORNY 99§ “[popast JI ‘sjooysiiom
Jo (s)awreu] [a[1 10[d eWISIS 10 YOOQ3I0M [90X] PaydENE Y} Ul B1E S} NSAI pue eJep pue [Hodar Aprys ul eiep JO UOLIEIOf] WO PAUIEIqO 1M EBle(] |,
-a1qeotjdde jou = YN ‘pantodai jou = YN ‘uOISSaIFal JO JOLS PIBPUE]S = S SUONBIAIQQY

U—H

U—H

n—u

HA D0%)
1108

U—H

U—H

F

(Hd ©00%)
[10S

(HD D0%)
J108

U—H

(Hd D0%)
[log

U—H

(Hd D0%)
[los

uonduosaq

U—H

(Hd “D0%)
JioS

U—H

(Hd D0%)
oS

(Hd D0%)
110§

U—H

(Hd “D0%)
Jiog

U—H

(Hd D0%)
1os

uondiospy

(7/3w)
38uey bap

ASTIN[EA

ASTFINBA

o=_u>-m— ] _ FSFON[BA

ASTON[EA

(- Q0-34/T7)
UO..—V~

u/1

A-—\—A—_lew:\wmvv
D |

(00331
o |
passaiday

(1ros-33/71)
Py Jo a3uwy]

o=_u>-a_ A _mmﬂ.:_.;

(11os-3w/D
Py passatday

Hd D0 %)
[os

v SHnsay wondiosa/uondiospy yo Arewumng *f 3[qeL

[35qunu] qraw

([5quinu] 5d) [30reu [eoruRys)]




['pasearour A[[enueisqns jou

ST UOT109s STy} JO YISua] oy} se Suo[ se pafeInosus s ejep 953y} Jo uonemqe] ] :usdisap Apni§ ‘g

['Hd amseaw 03 pasn poylou £3103dg] ‘uoisuadsns 19Jem [10S XX:XX B Ul PaInsedy
["D3D smsesw 03 pasn poysewr AJ1d2ds] ,
['D0 amseaw 0} pasn poyawt A1193ds] *00% = ZL' 1/WO0%

Awouoxe ], [10§

(1eq ¢/1)
2IN)SIOUI 9/,

(Hd

24D

00%

Ae[D %

NIS %

PUes %

sSe[D [BIMXa L
vasn

uisuo
oweN |1og

yudwIpas/ios jo uondrdsa(q 7 AqelL

['sa11s 9sn Jo sAneiuasardal s1 [10s 9y} Iayioym 21ed1puj]

‘[uonyestyisse[d [10s (YM) St SI9IN0SY PlIOA\ I0/pue AWIOUOXE],
110§ vasn apujout] [a1qel Aynuapr] a[qe], ut papiaoid st s[Ios ayj Jo
sonxadoid [eorwayo pue [eoisAyd ay) Jo Arewrums y "Uonejuswiadxs o}
1ouid syoom [1equinu] 103 samjerodurs) JUSIqUIR JB PIIO)S ISM S[IOS PILIP
Iy ‘s1eaf Jo [Ioqunu] 3ses] 3 10J apI1d1sad © Y)im pajean usaq jou pey
ey} sp[o1y ur 10Ae] [wd ur 104e] [10s Jo yidop] doj sy} w0y pajds[[od a1am
sf1os asayJ, "([suswipas "g () Jo Jaqunu pue s[ros tesdoing Jo lsquinu])
syuowrpas Jo [requmu] pue ([s110s ‘S’ Jo Ioquunu pue s[ios ueadomnyg

Jo 1aquunul) sad4£) [10s JUSISHIp [Foqunu] Yim pajonpuod sem Apnjs sy,

[*a[qe1 aanyonxis Y3 Ul UOTJRULIOJUI [BOTWISYD ISYI0 9PIA0I] ‘punoduiod
90UQI0JI YOk JO I2qUINU [ojeq pue dUWeU UOUIWOd Y] ISIT]

[ongea] e3d

[‘Hd Aprys yoes je sanjeA s[qe[ieae

1811 quapuadap-Hd J1] O,[#] 18 1/8w [anfea] :xe1em ur Ayjiqnjog
[on[ea] (roquunu yoreg

[(OT1dH) 28eiusoiad] :Ajud [eorway)

[(OT1L “OT1dH) 98eiusosiad] :Ayund [esrwayoorpey
Sw/bgA [on[ea] :Ananoeolper o1j100dg

‘urdrew 311 ayp uo
[oqe[OIpRI AUB puE 2IM)INIIS
s,punodwos 1533 2y}

Jo o8euur [[ews © ap1A0I]

;JUSWIPIS/S[IOS  °€

:spunoduwo))

NUWAIY T

[punodwios 1591 pafoqer-[[oge[oiper Jo odA1]] :[BLIaEIA IS, ‘T

IS[ELIBA 'V

SPOYJIJAl PUE [BLIEIAl ‘]

[3qunu] ATIA

([5quinu] Hg) [SWeu [Eway))]



[Chemical name] (PC [number]) MRID [number]

1. Experimental conditions:
[Describe the preliminary studies conducted to determine the soil:solution ratio,
equilibration period, sorption of test compound to the test vessels, stability of the test
compound under test conditions, efc.]

Stock solutions of [type of radiolabel(s) test compound] in [solvent] were prepared and
aliquots added to portions of 0.01 M CaCL; solution to give a concentration range of
[range of initial concentrations] mg/L, ensuring that the concentration of [solvent] in
aqueous solution did not exceed 0.1 % by volume. The appropriate solution to soil ratio
was determined in preliminary testing at [ratio; e.g., 2 : 1 (circa 10 % sorption)]. Portions
of test solution [volume] were shaken at [temperature] with samples of test soil ([value] g
dry weight) for a [duration] equilibration period in darkness. Duplicate test systems were
performed at each test concentration. Following centrifugation (x rpm for y minutes), the
supernatant was decanted and aliquots were prepared for radioassay. Blank controls
(solution +soil/sediment without test substance) were subject to the same test procedures
to identify interfering compounds or contaminated soils/sediment. Blank controls
(solution + test substance without soil/sediment) were subject to the same test procedures
to assess potential sorption to glass test vessels and potential of loss due to instability.
Following the sorption phase, fresh 0.01 M aqueous CaCL; [volume] was added to each
test vessel, equilibrated for [duration] at [temperature], solutions and soils separated,
quantified and subject to a further desorption phase. Soil extracts from the highest
concentration tested were further extracted by shaking twice with [number] ml [solvent].
The extracts were used to assess the degree of degradation of [test compound] during
equilibration. Results [were/were not] corrected for the degradation observed.

[Describe soil collection and preparation, including sieve size and sterilization technique
(if used).]

[Indicate other studies supporting the chemical registration that use the same soil. ]

2. Analytical procedures: Radioactivity was determined by Liquid Scintillation Counting
(LSC), and both aqueous supernatants and soil extracts obtained after equilibration were
analyzed by [identify method of analysis] of the highest test concentration [identify
concentration] samples. [Identify methods used to confirm chemical identity] were used
to confirm the identity and concentrations of the parent and degradation products
detected. The limit of detection (LOD) for [test substance and any metabolites] was
[value(s)] pg as/g soil. The limit of quantification (LOQ) for [test substance and any
metabolites] was [value(s)] pg/g soil.

I1. Results and Discussion
A. Mass Balance: Recovery of radioactivity in aqueous supernatant and soil extracts on

[describe when balance was taken and what extracts were used] ranged from [range of values] of
the applied amount. Recoveries following desorption ranged from [range of values]. [Indicate



[Chemical name] (PC [number]) MRID [number]

whether there was substantial loss of radioactivity by sorption to glassware or volatilization.
Indicate whether unidentified radioactivity occurred at levels that would impact study results.]

B. Transformation of Parent Compound: During the [duration] equilibration period, [test
substance] was degraded to varying degrees depending on the soil/sediment. The major
degradation product(s) was [metabolite X], which represented [range of values] % of the applied
radioactivity in the soil extracts and [range of values] % in the aqueous supernatant. Each of the
other degradation products accounted for <[value]% of the applied radioactivity.

C. Findings:

[Reported values were calculated using [identify program used to calculate coefficient] and the
equations and methods discussed in the calculations section. Refer to tabulated adsorption and
desorption coefficients. Discuss whether isotherms are linear or nonlinear. Report the range of
adsorption and desorption coefficients. Regress K4 by percent organic carbon, CEC, and percent
clay. Report the r* and p-value for the regressions in a table. Include the graphs in the study
review (see example below). Calculate coefficients of variation (e.g., standard deviation divided
by the mean) across soils for Kg4, Koc, Kr and Kroc. If the coefficient of variation (CV) for Kroc
is less than the CV for K, then Kroc is a better predictor of sorption across soils. Discuss
whether evidence indicates that organic carbon, CEC, and pH influence sorption. Note whether
the relationships were confounded by factors such as pH and pKa, factors not being held constant
across soils, efc. Compare the range of desorption coefficients with the range of adsorption
coefficients for the same soil/sediment. Provide the range of percentages of the amount of sorbed
that was desorbed. Provide the range of equilibrium concentrations in water and discuss whether
the ranges were appropriate. Discuss whether sorption to the walls of the test system or
instability of test compound influenced the results. Report the pH of the equilibrium solution. If
the compound has a pKa and may be present in multiple association states, discuss whether
sorption coefficients were measured over a range of environmentally relevant pH values and how
pH may have influenced the results.]

[Indicate whether reviewer-reported sorption coefficients are consistent with study-reported
values.]

[Include graphs of Ceq versus Cs for each isotherm. An example graph is provided below, as
well as an example graph for K4 versus percent organic carbon.]
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MRID [number]

N
wn

y = 19.664x0-9802
R?=0.9975

N
o

5/

Pesticide Concentration in Soil (mg/kg)
= [
(=] [V,

Kd (L/kg)

0 T ¥ T 1
0 0.2 0.4 0.6 0.8 1 1.2 14
Pesticide Concentration in Water at Equilibrium (mg/L)
3.5
y=0.1112x + 0.5576

c 3 R2=0.6234 .
[~}
2 25
Q
S /
T -
§ .
O 15
€
€ 14
[-}]
a

0.5

L 4
0 T T T 1
0 5 10 15 20 25

II1. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Results and

conclusions contained in the Executive Summary are not repeated in this section.]

IV. References

[List any references cited in the review.]
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[Chemical name] (PC [number]) MRID [number]

Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, identified transformation products, and reference compounds
that were not identified in study samples should be either referenced as a separate, associated
document or attached to the study review. Multiple versions of structures to show or not show
radiolabeling and multiple versions of chemical names and SMILES strings should not be
included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals. At a minimum, repeat the table below for the test compound, identified
transformation products, and reference compounds not identified in the study samples.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph. Therefore these data are not attached to each study review
within the Monograph. When the Monograph is split into individual reviews in EFED’s files,
however, the Monograph’s structure table should be either referenced as a separate, associated
document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the MRID associated
with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]

Wi

Degradate
Table.docx
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[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

13



[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations]
and the following equations.

Ceq range is the range of [test substance] concentrations in water at equilibrium.
Cs is the concentration of [test substance] sorbed to soil or sediment at equilibrium.

K4 -Distribution Coefficient for Adsorption = Cy/Ceq (eq )

e Regressed Kg is calculated using linear regression of Cs versus Ceq with a forced zero
intercept over the range of measured Ceq for each soil/sediment.

e Range of K, reflects the range of each Ky measured at a specific concentration in a
soil/sediment

Koc - Organic Carbon Normalized Adsorption Coefficient = regressed K4 *100/% OC  (eq 2)
Standard Error (SE) of Koc= K4 SE *100/%0C (eq3)

KF - Freundlich Adsorption Coefficient and the Freundlich exponent (1/n) were calculated using
nonlinear regression of Cs = K¢ x Ceq ™. Cs should be expressed in mg/kg and Ceq should be

expressed in mg/L in the regression. (eq4)
Kroc —Organic Carbon Normalized Adsorption Coefficient = K¢*100/%0C (eq 5)
Standard Error (SE) of Kroc= Kr SE *100/%0C (eq 6)

Kpgs —Apparent Desorption Coefficient = Cy/Ceq where C; and C,q are measured after an initial
sorption measurement and the soil/sediment is placed in a new solution and allowed to
equilibrate, so that any material in solution desorbed from the soil/sediment. (eq?)

e Regressed Kpgs is calculated using linear regression of Cs versus Ceq over the range
of Ceq measured with a forced zero intercept for each soil/sediment.

e Range of Kpgs reflects the range of each Kpgs measured at a specific concentration in
a soil/sediment

Koc-pEs - Organic Carbon Normalized Apparent Desorption Coefficient = regressed Kpgs
*100/% OC (eq 8)

Standard Error of Koc-pgs = Kpgs SE* 100/%0C (eq9)

Kr.pes - Freundlich Desorption Coefficient and the Freundlich Desorption exponent (1/n) were
calculated using nonlinear regression of Cs = Kg.pgs x Ceq '™ (eq 10)

14



[Chemical name] (PC [number]) MRID [number]

Kroc-pes - Organic Carbon Normalized Freundlich Desorption Coefficient= Kr.pgs*100/%0C
(eq 11)

Standard Error of Kroc.oes = Kr SE *100/%0C (eq 12)

15



Section II1. Batch Equilibrium Study Review Considerations

This list of review considerations is provided to help reviewers assess the acceptability of batch
equilibrium studies. This list is not a screen or a checklist and should not be attached to the study
reviews. Listed considerations carry unequal weight and should be evaluated using best
professional judgment. All information from the study and from similar studies should be
considered to determine whether any deficiencies affect the study classification.

Test Material

» The test compound was Technical Grade (TGAI) or a Pure Active Ingredient Radiolabeled
(PAIRA) compound.

» The radiopurity and specific activity of the test compound was provided (if radiolabeled).

» The test compound solubility in water was reported (at each pH tested, if pH-dependent). The
concentration of the test compound in each system was below its water solubility or below its
solubility in the test solution, if known.

» The test compound pKa value(s), if any, was reported. If the pKa value is in the range of
environmental pH values, indicate whether the study pH values were adequate to evaluate the
mobility of the compound in soils over the range of environmentally relevant pH values,
including above the compound’s pKa.

Analytical Method

» Raw measured data and representative chromatographs were provided.
» Appropriate analytical methods were provided.

» All chromatographic peaks were quantified unless <LOQ.

» Limits of detection and quantitation were reported.

Soils/Sediments

» Atleast 5 soils/sediments that are representative of agricultural use areas where the pesticide
will be applied were examined. For pesticides applied to terrestrial environments, generally 5
soils and a sediment test (if the substance may be found in the aquatic environment) should
be examined.

» One soil had %OM less than 1%.

» Soils were completely characterized (pH, moisture capacity, percent organic matter, bulk
density, CEC, textural composition (percent sand, silt, and clay) using the USDA
classification system. Foreign soils (if any) were adequately compared with domestic (USA)
soils via WRB taxonomy.

» Roots and rocks were removed from soil, and it was homogenised. Soils were not sieved
using a screen smaller than 2 mm.

16



»

»

Soil/sediment was collected from the A horizon.

Soil/sediment was not autoclaved.

Other

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

If the chemical is not stable to photolysis, the study was conducted in the darkness.

The study was conducted at laboratory ambient temperature and, if possible, at a constant
temperature between 20-25°C.

There were a minimum of 5 concentrations analyzed for each soil/sediment covering at least
two orders of magnitude. These concentrations should be at least two orders of magnitude
higher than detection limits and should not exceed half of the compound’s solubility limit.

The cosolvent (if any) did not exceed 0.1% (v/v) in test solution. Preferably, no cosolvents
were used.

0.01 N Ca++ from a CaCl, solution was used.
Centrifugation or a filtration procedure separated 0.2 pm and larger particles from solution.
Appropriate soil:solution ratios were used.

Two control samples with only the test substance in 0.01 M CaCl, solution (no soil) were
subjected to precisely the same steps as the test systems in order to check the stability of the
test substance in CaCl, solution and its possible adsorption on the test vessel surfaces.

Two blank samples per soil with the same amount of soil and total volume of 50 mL 0.01 M
CaCl, solution (without test substance) were subjected to the same test procedures as the test
system. This serves as a background control during the analysis to detect interfering
compounds or contaminated soils.

Duplicate test systems were included for each concentration.
Initial concentration did not exceed solubility of test substance.

Concentrations in both water and soil/sediment were measured if very weak or strong
sorption yielded very low concentrations in water or soil, or if measured K4 values were
below 0.3 mL/g. Concentrations in both water and soil/sediment were measured, if the test
compound was not stable (parent made up less than 90% of radioactivity) during the time
scale of the experiment or sorption to vessel walls or filters occurred.

The material balance was reasonable.
Adequate time was allowed for complete equilibration.
Potential for loss of volatile compounds was accounted for.

K, K, 1/n, Koc, and Kpgs were reported.

17






Attachment 7
Field Dissipation Study Review Guide

This guide is meant to aid in the review of field dissipation studies (i.e., terrestrial, aquatic, or
forestry) submitted under the Office of Chemical Safety and Pollution Prevention (OCSPP)
guidelines 835.6100, 835.6200, and 835.6300, respectively. The field dissipation study review
format is based on the format for Organisation for Economic Co-operation and Development
(OECD) Tier II Summaries (TZS)I. Reviewers should add to the T2S format any information,
statistical calculations, and formatting which will increase the usefulness to the Agency under
OCSPP guidelines. In developing study reviews, reviewers should strive to write concisely and
to minimize alterations to the T2S format.

Sections I, II, and III of this document provide additionals details regarding formatting, data, and
issues to consider in developing OCSPP environmental fate study reviews. Section I identifies
field dissipation data and formatting that do not appear in the OECD T2S format and should be
added to USEPA reviews. Although this guide does not strictly prescribe where and how to
present the data, an example study review template is provided in Section II for guidance. In
general, the example template should be followed, especially for unilateral reviews (i.e., reviews
conducted without the participation of other agencies). However, reviewers may modify it as
needed or disregard it in the case of multilateral reviews (i.e., reviews with other agencies
participating) in which an alternative format is agreed upon by the participating agencies. Lastly,
a list of study review considerations (Section III) is provided to help reviewers focus on critical
study issues and to identify any common major or minor deficiencies (i.e., the review
considerations update the acceptance criteria for field dissipation studies provided in the 1989
FIFRA Accelerated Reregistration Phase 3 Technical Guidance (USEPA, 1989)).

References

USEPA. 1989. FIFRA Accelerated Reregistration, Phase 3 Technical Guidance. Office of the
Prevention, Pesticides, and Toxic Substances, Washington, DC. EPA 540/09-90-078.

! A Tier II Summary is an OECD format for study reviews prepared by industry. See OECD Guidance Documents
for Pesticide Registration at http://www.oecd.org/document/48/0,3746.en_2649 34365 2085104 1 1_1 1.00.html
(Accessed Mar. 3, 2011).




Section 1. Data to Include in the Field Dissipation OECD T2S Template

The following information should be added to the field dissipation T2S template to make it
compatible with OCSPP guidelines 835.6100, 835.6200, and 835.6300 and increase its utility to
the Agency:

First Page and Executive Summary

e The PC code of the test compound and the MRID of the study or studies should be
provided in the header and on the first page.

e A statement should be included indicating whether the study was conducted in
compliance with FIFRA GLP standards (and if not, how not or why not) and whether
signed and dated Data Confidentiality, GLP Compliance, Quality Assurance, and
Authenticity Certification statements were provided.

e The study classification and a concise statement of any deficiencies that impacted the
classification should be provided on the first page of the review.

e A signature line(s) for the final reviewer(s) should be added to the first page of the
review. If this is unacceptable for other agencies participating in a multilateral review,
then a cover page with the signature line(s) can be attached to each individual review
submitted to EFED’s files.

e A results synopsis should be added to the Executive Summary to tabulate half-lives,
including how they were calculated, as well as a list of the transformation products,
including the maximum amount formed (from individual replicate values, not the mean
value) and the interval at which the maximum occurred. Tabulated information should
not be summarized in the text of the Executive Summary.

Materials and Methods

o The Test Material section should list the names and batch numbers of reference
compounds used and provide a small image of the test compound structure.

e Physicochemical properties of the test compound that are relevant to the study should be
listed in the Test Material section (Section I.A.1). Irrelevant properties should not be
listed.

e The parameters of latitude, longitude, eco region, and weather characterization should be
specified in the site description table (Table 2).

e Notes on irrigation practices should be specified in the experiment design table (Table 3).

o A soil sampling information table (e.g., Table 4) should be included.



e If samples are stored, a description of storage stability should be included.

Results and Discussion

Verification of pH, sterility, sorption to vessel walls, or other test conditions should be
reported in the Findings section.

Observed DTsg values and indications of how half-lives were calculated [e.g., single first
order (SFO)] should be added to the half-life tables in the Findings section.

Mass accounting information (e.g., constituents in different compartments) should be
included in Section II.C with a brief description of parsing of mass by dissipation
pathway (i.e., soil residues, volatiles, residues of run off water and sediment, and residues
taken up by plants). Appendix 1 should be included as needed, showing tables of mass
accounting of soil residues, volatiles, residues of run off water and sediment, and residues
taken up by plants.

Study Deficiencies and Reviewer’s Comments

The Conclusions section (Section III) should list any deficiencies with the study and any
additional salient information; the section may be renamed “Study Deficiencies and
Reviewer’s Comments.” Results and conclusions contained in the Executive Summary
are not repeated in this section.

References

A References section (Section IV) should be added that lists any literature references
other than the study report cited in the study review.

Attachments

A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, all identified transformation products, and all reference
compounds that were not identified in study samples should be either referenced as a
separate, associated document or attached to the study review. Multiple versions of
structures to show or not show radiolabeling and multiple versions of chemical names
and SMILES strings should not be included in the table. Sources of data need not be
included. However, formatting the structure table in conformance with the guidance for
tabulating transformation product data for EFED ROCKS memoranda is recommended.
This formatting includes table columns for MRIDs and associated study data such as
maximum and final concentrations of transformation products and their intervals.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers
are captured elsewhere in the Monograph?. Therefore these data are not attached to each

% A Monograph is a collection of multiple study reviews and data summaries prepared by government agencies into
a single document that follows an OECD format. Typically, Tier Il Summaries prepared by industry are updated by



study review within the Monograph. When the Monograph is split into individual reviews
in EFED’s files, however, the Monograph’s structure table should be either referenced as
a separate, associated document or attached to each individual review.

e Statistical output files containing calculations (such as statistical analyses and outputs)
and graphs that support values reported in the study review should be attached to the
review. File names should begin with the same name as that of the individual review (i.e.,
PC code, MRID, and guideline number separated by spaces). However, for multilateral
reviews, file naming convention should consistently follow an agreed format.

e A Calculations section should be added that lists equations and defines parameters used
to calculate half-lives. This section is currently placed in Attachment III but may be
placed in Section I.G.

government agencies based on agency-review and then placed within the Monograph.



[Chemical name] (PC [number]) MRID [number]

Section II. Example Field Dissipation Study Review Template

Field Dissipation of [test compound]

Report: [Provide full citation]
Document No.: [MRID xxxxxxxx]
Guideline: OCSPP [guideline number]

[If the study was conducted under a different guideline than it is being
reviewed under, state ‘Conducted by’ and provide the most relevant
guideline(s) the study was conducted under. Then state ‘Reviewed by
OCSPP [guideline number].’ If this review is multilateral, also provide the
guideline numbers under which participating agencies are reviewing the
study.]

Statements: [Indicate whether the study was conducted in compliance with FIFRA GLP
standards and whether signed and dated Data Confidentiality, GLP
Compliance, Quality Assurance, and Authenticity Certification statements
were provided. If the study was not conducted in compliance with FIFRA
GLP standards, indicate how not or why not.]

Classification:  This study is [provide classification and very concise statement of any
deficiencies that impacted the classification]. [If multiple classification
terminologies are needed for multilateral reviews, list or tabulate them.]

PC Code: [xxxxxx]
Reviewer: [Provide final reviewer(s)’s name Signature:
and title.] Date: [Type date of signature.]

Executive Summary

[Modify the Executive Summary as needed, incorporating the following critical elements
and level of detail.]

Dissipation of [test material] under [Country] field conditions was examined in [bare plots or
cropped plots] at [number] site(s) in [location(s), state(s), province(s)]. The site(s) where the
studies were conducted were at [locations]. The experiment(s) in [site(s)] was/were conducted
for [number] days. The nominal application rate[s] in [site(s)] were [value] Ibs. a.i./A. The
treated plots were [value] m apart, and the control plot was [value] m away from the treated plot.
[Provide details if cropped plots are used.]

Under field conditions at Site 1, [test material] had a dissipation half-life value of _ day(s), and
a DT90 value of __ day(s). At the end of the __day period, the total carryover of residues of
[test material] was % of the measured applied amount. The major route(s) of dissipation of
[test material] under field conditions at [each Site] was/were [leaching, transformation,
volatilization, plant uptake, etc.].

[FOR EFED SCIENTISTS: The TFD study report should present a conceptual model of
dissipation, identifying which routes of dissipation are important. EFED scientists should include
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a description of whether or not this can be verified in laboratory studies by considering the sum
of dissipation rates from abiotic and biotic degradation studies given as:

Kﬁeld =X ( kmetabolism + kphoto]ysis + kvolatilization + krunoff + kleaching +... --kx)-

Ideally, the field rate of dissipation would be equal to the sum of the important dissipation rates
identified from the laboratory fate studies. To determine whether the field study result is
consistent with the conceptual model proposed rate, the EFED scientist should calculate the rate
of dissipation from the original compartment (e.g., the top X inch(es) of soil) using the latest
guidance on degradation kinetics. This field rate should be compared to the sum of the rates from
the laboratory fate studies for important processes in the conceptual model. Adsorption and
desorption properties of the test substance from batch equilibrium studies should also be
considered in characterizing the field dissipation from the test plot.]

Table 1. Dissipation Synopsis

Maximum Concentrations (Ib/A)
in Media
Test System Major Dissipation Route (cm soil, ft water, or cm air),
at Time Period
(days after application)

[Soil Location]

[USGS Soil Series] [list concentrations, depths/heights in media, and

[Soil Texture] [Biodegradation] time periods] of measurement for all measured
constituents
[pH #]
Soil Locati
[Soi oca_xon] . [list concentrations, depths/heights in media, and
[USGS Soil Series] . . . .
Soil Textur [Biodegradation] time periods of measurement for all measured
{plc-)ll #] exture] constituents]
Table 2. Results Synopsis
Calculated
Spserved Tfm!l Fl.eld Model Transformation Products
Total | Dissipation p C ? % of inal
Field DTs,| Half-life arame.tel.'s ommox;.Nal.ne (maxm.nun:l % o n(:mma
(days) (days) and Statistics application, associated interval)
Method
[Soil Location]
USGS Soil Series value
{Soil Texture] ] [value] [r[ne thoc]i] [values] [name] (#%, # d)
[pH #]
[Soil Location]
USGS Soil Series value
{Soil Texture] ] [value] [r[ne tho (]j] [values}] [name] (#%, # d)
[pH #]

[Add on to tables as necessary for different locations, plots, or applications. Model parameters
include model variables, Sc values, and correlation coefficients.]



[Chemical name] (PC [number]) MRID [number]

I. Materials and Methods

A. Materials:

Provide (a) small
1. Test Material: Product Name: _ image(s) of the test
Formulation Type (e.g., liquid or granular): compound(s) in the

CAS #: right margin.

Storage stability: [Indicate the time period that the test material was
stable as well as the percentage degradation over this period of time.]

2. Storage [Indicate if the test material was frozen, refrigerated, and/or maintained
Conditions: in the dark for [#] days.]

B. Test Sites:
The site description is provided in Table 3.

Table 3. Site Description

Parameter l Value
Site 1: [Description (location/ soil series)]
Latitude
Geographic Longitude
Coordinates County
Province/State
Country
Hydrologic setting -
Location within watershed
Slope/Gradient

Depth to Ground Water Table (m)

Distance from weather station used for
climatic measurements

Indicate whether the meteorological
conditions before starting or during
the study were within 30 year normal
levels (Yes/No). If no, provide details.

Field Surface (e.g. bare soil, trees, or
crops)

Other Details, if any

Depth (cm
Property 0 - 15-30 50-4(5 ) X-y Y-z
Textural classification
% sand
% silt
% clay

pH (1:1 soil:water or other)

Total organic carbon (%)

CEC (meq/100 g)

AEC (meq/100 g)

Bulk density (g/cm3)




[Chemical name] (PC [number])

MRID [number]

Parameter

Value

Soil Moisture at 0.1 bar (%)

Soil Moisture at 1/3 bar (%)

Taxonomic classification (e.g., ferro-
humic podzol)

Others

Site Usage

Previous Year

2 years previous

3 years previous

Crops Grown

Pesticides Used

Fertilizers Used

Cultivation Methods

Comments

[Add to table as necessary for different locations or plots.]

C. Experimental Design:

Specifications on the design for the field dissipation study are shown in Table 4.

Table 4. Study Design

Details

Site 1

Site n

Pesticides used during study
and product]:

amount applied:
application method:

name of product/a.i concentration:

[a.i., % a.i.,

Amount applied (Ibs. a.i./A)

Number of applications

(yes/no)

Maximum single labelled application rate ?

Application method

Application Dates(s) (dd mm yyyy)

Duration of study

Control used (Yes/No)

No. of replications Controls
Treatments

Plot size Control

(Lx W m) Treatment

plot

Distance between control plot and treated

Distance between treated plots

Type of spray equipment, if used




[Chemical name] (PC [number]) MRID [number]

Details Site 1 Site n

Total volume of spray solution applied/plot
or total amount broadcasted/plot

Identification and volume of carrier (e.g.,
water), if used

Name and concentration of co-solvents,
adjuvants, and/or surfactants, if used

Indicate whether the following was
submitted:

Hourly/Daily/Monthly Precipitation
Daily/Monthly average minimum and
maximum air temperature
Daily/Monthly average minimum and
maximum air temperature

Average annual frost-free periods

Indicate whether the pan evaporation data
were submitted

Meteorological Cloud cover

conditions during

application Temperature (°F)
Humidity

Indicate if any extreme climatic events
occurred during the study (e.g., drought,
heavy rainfall, flooding, storm, etc.)

Supplemental irrigation used (Yes/No)
If yes, provide the following details:

No. of irrigation:

Interval between irrigation:
Amount of water added each time:
Method of irrigation:

Indicate whether water received through
rainfall + irrigation equals the 30-year
average rainfall (Yes/No)

Were the application rates verified?

Were field spikes used?

Were good agricultural practices followed
(Yes or No)

If cropped plots were used, provide the
following details:

Plant - Common name/variety:
Details of planting:
Crop maintenance (e.g., fertilizers used):
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Details Site 1 Site n
Was volatilization included in the study?

(Yes/No)

Was leaching included in the study?

(Yes/No)

Was runoff included in the study? (Yes/No)

Was plant uptake or canopy monitoring
included in the study? (Yes/No)

D. Sampling:
Specifications on the methods used for the field dissipation study are shown in Table 5.

Table 5. Sampling
Details Site 1 Site n

Method of sampling (random or systematic)

Sampling intervals

Method of collection (e.g., soil cores)

Sampling depths or heights

Number of cores collected per plot

Number of segments per core (if applicable)

Length of soil segments (if applicable)

Core diameter (Provide details if more than
one width) (if applicable)

Method of sample processing, if any

Shipping time to Storage Facility (hours)

Storage conditions

Storage length (days)

[Include only applicable information in similar tables for air, plant, runoff water, or water body
sampling, if applicable]

E. Analytical Procedures:
Briefly describe the analytical methodology for the analyses of soil, plant, air, runoff water, and
water body samples (provide references for the environmental chemistry method(s) and
independent laboratory validation(s)):

e Number of soil samples or samples from appropriate media (air, plants, runoff water,

or water bodies) analyzed per treatment or composite sample:
e Extraction and clean up of soil, air, plant, runoff water, or water body samples:

10
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o Identification and quantification of parent compound (briefly describe
HPLC/GC/TLC/MS conditions, e.g., column, mobile phase, detector, etc.):

o Identification and quantification of transformation products (briefly describe
HPLC/GC/TLC/MS conditions, e.g., column, mobile phase, detector, etc.):

e Detection limits (LOD, LOQ) for the parent compound in soil, air, plant, runoff water,
or water bodies (indicate the criteria/reference, if provided):

o Detection limits (LOD, LLOQ) for the transformation products in soil, air, plant, runoff
water, or water bodies (indicate the criteria/reference, if provided):

F. Verification of the Extraction Method and Storage Stability:

1. Spike Recoveries:
[Most/All] field spike recoveries are within the acceptable range with overall recoveries between
[x and y percent]. The exceptions include field spikes extracted during [period] with an average
percent recovery of [x percent + y percent] at the fortification level of [<c1 mg/kg, c1 mg/kg — ¢2

mg/kg, or c2 mg/kg>]. [Repeat for additional unacceptable field spike extractions (less than 70
percent or greater than 120 percent)].

[Spike recoveries for all products applied in the field should be reported. Also apply above
similar information regarding travel spikes and laboratory spikes according to available data.]

2. Storage Stability Study:
[Provide the study MRID and a brief description of the storage conditions of samples after
collection and the longest duration of storage for each media analyzed. Indicate the stability of
the residues based on the submitted storage stability study(ies) for each media (provide a
reference(s)) and whether the storage stability study duration(s) was/were sufficient to evaluate

the longest field study storage duration(s). State whether corrections were made to account for
any instability.]

[Note: Details of the storage stability study can be discussed in a separate study review.]

I1. Results and Discussion
A. Application Verification:

Briefly describe the application verification methods used, e.g., petri dish, saturation pads, spray
tank analysis, efc.

Recoveries achieved on extraction and analysis of application monitors was in the range [xx to
xy %]. Recovery achieved on analysis of field spiked samples was [xx %].

11
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B. Findings:

Concentrations of constituents measured in the [#] module of the [soil, aquatic, forestry] field
dissipation study are shown in Table 6.

[Table 6 below shows an example based on a soil profile module of the field dissipation study.
Tables for other modules of the field dissipation study should be included as appropriate. These
tables are available in the Excel files attached in Attachment 2.]

[Note: If a volatility module is included, a separate study review should be developed to address
this study.]

Table 6. Concentration of [Test compound] in Soil, Expressed as mg/kg

Concentration (mg/kg)
Sampling Intervals (days) # # # # # # # #
Replicate # # # # # # # #
Site 1: [Description (location/ soil series)]

SOl O R I O O Y I O B W O S I A 0

[Parent Compound] degth na. na. [#] [4] [#] [#] [#] [#]
Pl ha | na [#] # | nd | nd | nd | nd
OB na | na | m [#] 0 # | nd | nd
{,{;Z‘ift°?]“aﬁ°n degth na. | na #] [#] [#] # | nd | nd
degth na. na. #] [#] [#] [#] nd | nd
OB | na | na | M 4] # | nd | nd | nd
{,{;gscff:]“am“ “h | na | na | 4] # | nd | nd | nd
defl’th na. na. [#] [#] [#] nd. | nd | nd

n.d. = not detected n.a. = not analyzed (LOD = x mg/kg)

[Add on to table as necessary for different locations, plots, or applications.]

[For multiple applications, time for sampling intervals should be referenced from the beginning
of the specific application being reported (i.e., NOT from the beginning of the first or last
application for all applications).]

C. Dissipation of Test Compound:
Dissipation of [test compound] on soil was [gradual, rapid, or some other characterization] in the
field. The DT ranged from [x] to [x] as tabulated in Table 7 (calculated half-lives and model

parameters for the best fit kinetics models are in bold). [Field dissipation half-lives for the whole
field including the total soil profile should be determined. Indicate the software used to

12
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determine model parameters. Indicate whether reviewer-reported half-lives are consistent with
study-reported values and the relationship between calculated and observed values. Discuss any
abnormalities observed in the data.]

[Images of kinetics calculation results using the R program may replace Table 7. R images
should include the model parameters and statistics that are otherwise reported in Table 7.]

Table 7. Transformation Kinetics of [Test Compound] in the Field B
Observed|Observed|Calculated Kinetics Model
DTs, DTy Half-life Model € Pariom s syl Model Statistics
(days) | (days) | (days)
[Location 1] [#] SFO Co=[#], k=[#] | Sseo=[#], r’=[#], p=[#]
(USGS Soil Series] | (. ” [#] IORE Co:Eﬁ’[:]: [# S'OIR;*;TL*;]’ ?__C[;g#]’
[Soil Texture] [ Sro m— . P
o o~ L], 8TLH), = —| =
[# C’ pH #] [#] [lf applicable] kl=[#], k2=[#], SDFOP [#]’ r2 [#]’ Y [#]
. [#] SFO Co=[#], k=[#] | Ssro=[#], r’=[#], p=[#]
[Locattonnl ColA, koA, | Sons=l#], ST,
[USGS Soil Series] " " [#] IORE ] B, o]
[Soil Texture] [#] [#] DFOP prT— . P
o =171, 8=17], = = =
[#°C, pH #] ) |l applicablel] l~{#) =, | Sorort#h 4, Pl

A Data were obtained from [location of data in study report] and calculations in the attached Excel workbook

[name(s) of worksheets, if needed]. See Attachment 3 for calculations.
® Calculated half-lives and model parameters for the best fit kinetics models, in accordance with the NAFTA

kinetics guidance (USEPA, 2011), are in bold.
€ Kinetics models: Single First-Order (SFO); Double First-Order in Parallel (DFOP), and Indeterminate

Order Rate Equation (IORE).
[Rows may be added for transformation product half-lives and DTsos as needed. Half-lives

should be calculated following the NAFTA kinetics guidance (USEPA, 2011).]
[Add information as necessary for additional sites, plots, or applications.]

[Briefly summarize the transformation products per system in Table 8. If transformation product
decline is observed over four time intervals, calculate a half-life and discuss the pattern of

decline.]

Table 8. Transformation Products of [Test Compound] in the Field
Trala)nsformation M?,/ti;n; ™| Associated 3;: Z’;{ Final Interval
roduct(s) Observed Joicrval Observed

[Location] [common name] [#] (#d] [#] [#d]
[USGS Soil Series]

[Soil Texture] [common name] [# [# d] # [#d]
[# °C, pH #]

[Location] [common name] [#] [#d] [#] [#d]
[USGS Soil Series]

[Soil Texture] [common name) [# [#d] [# [#d]
[#°C, pH #]

13
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D. Mass Accounting:

[State whether a reasonable attempt to quantify the mass accounting of various dissipation
pathways was demonstrated considering the number of dissipation pathways quantified, levels of
residue extracted, and existing validated methods. Provide a summary of the mass accounting of
dissipation pathways in Table 9. Insert tables showing detailed calculations for each dissipation
pathway contribution by depth and sampling period electronically and in Appendix 2.]

the most significant routes of dissipation. This

section is NOT intended to verify whether material balance is acceptable since a field

dissipation study is an open system. Only the major dissipation pathways identified in the

conceptual model in the study report should be included in the study review.]

[All of the percent ranges of the mass accounting over the study duration attempted for any of
the dissipation pathways in the table below should be referenced with the nominal application
rate].

[Add information as necessary for additional sites, plots, or applications.]

Table 9. Summary of Mass Accounting for Dissipation Pathways &

Percentagelof, Maximum Percentage | Percentage of Applied Mass
7 e SO
Field Study Module Applied Massat | °f Ap‘f',}‘fd MZ:.S (%) atdS;‘.‘dy T‘:,m":“t“.“ (7o)
Time 0 (%) an ; npe ter and Time After Application
Application (days) (days)
. [# %) [# %]
0,
Soil Profile [# %] [# days] [# days]
oo [# %] [# %)
0,
Volatilization [# %) [# days] [# days]
Runoff or Water Body (Water [# %] [# %] [# %]
and Sediment) ° [# days] [# days]
Plant and Canopy Residue or o 0
Plant Uptake (Shoots and [# %] [ #g#da/O]s] [ é#d:’]s]
Roots) Y Y

A Percentages of the applied are based on the nominal application rate. For transformation products, parent-
equivalent percentages of the applied are reported, considering the ratio of the molecular weights between the
transformation products and the parent compound.

E. Residue Carry-Over:
The observed DTy value was _ days at Site 1. After  days, % of the applied parent
compound was detected at Site 1, and has [the/low] potential to carry over into the following

season. At the end of the study, carryover of the transformation products was expected to be
%. [Provide details for other sites, if any.]

14
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III. Study Deficiencies and Reviewer’s Comments

[This section is titled “Conclusions” in the original T2S template.]

[List any deficiencies with the study and any additional salient information. Specifically report
any discrepancies between the nominal application rate and target application rate and related

causes for the discrepancies in this section.]

[Results and conclusions contained in the Executive Summary are not repeated in this section.]

IV. References
[List any references cited in the review.]
U.S. Environmental Protection Agency (USEPA). 2011. Guidance for Evaluating and

Calculating Degradation Kinetics in Environmental Media. (Interim draft document dated
Dec. 21, 2011.)
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Appendix 1: Mass Accounting Calculations

Table X. Total on-field material balance from soil expressed as percent of the nominal application rate
Table Y. Dissipation due to volatilization of [analytes(s)] from soil expressed as percent of the nominal
application rate

Percent of applied

Sampling
Intervals (days or # # # # # # # # #
hours)
Replicate

# # # # # # # # #
Site 1: [Description (location/ soil series)]
Parent Compound #] [#] [#] [#] [#] n.d. nd. n.d. n.d.
Transformation [# [# [# [# [#] [# [# n.d. n.d.
Product 1
Transformation n.d. n.d. nd. n.d. n.d. n.d. n.d. n.d. n.d.
Product n

n.d. = not detected (LOD = x mg/kg a.i. soil)
*Percent of the applied based on nominal application rate.

[Add on to table as necessary for different locations, plots, or applications.]

Table X. Percent of the applied of [test material] in water body and sediment

Percent of applied
Sampling Intervals (days)
# # # # # # # #
Replicate
# # # # # # # #
Site 1: [Description (location/ soil series)]
Parent compound | water - - [#] [#] nd. n.d. nd. nd.
sediment - - [#] [#] n.d. n.d. n.d. n.d.
total - - [#] [#] n.d. n.d. n.d. n.d.
Transformation | water - - [#] [#] [#] [#] n.d. n.d.
product 1 sediment - - [#] [#] [#] #] n.d. n.d.
total - - [#] [# [#] [#] n.d. n.d.
Transformation water n.d. n.d. nd. n.d. n.d. n.d. n.d. n.d.
product n sediment n.d. nd. n.d. n.d. n.d. nd. n.d. n.d.
total n.d. n.d. nd. n.d. n.d. n.d. n.d. n.d.

n.d. = not detected (LOD = x mg a.i./L)
*Percent of the applied based on nominal application rate.

[Add on to table as necessary for different locations, plots, or applications.]
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Table X. Residues of [analyte(s)] in plants and canopies expressed as % of applied

Percent of applied
Sampling Intervals (days)
# # # # # # # #
Replicate
# # # # # # # #
Site 1: [Description (location/ soil series)]
Parent shoots - - [#] #] nd. nd. nd. n.d.
compound roots - - [#] [#] nd. | nd | nd | nd
total - - [#] [#] n.d. n.d. n.d. n.d.
Transformation | shoots - - [#] (#1 [#] [# n.d. nd.
product 1 roots : - # [# [#] #] n.d. nd.
total - - [#] [#] [#] [#] nd. nd.
Transformation { shoots n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
product n roots n.d. n.d. n.d. n.d. n.d. n.d. n.d. n.d.
total n.d. n.d. n.d. n.d. n.d. n.d. n.d. nd.

n.d. = not detected (LOD = x mg a.i./kg dry weight)
"Percent of the applied based on nominal application rate.

[Add on to table as necessary for different locations, plots, or applications.]
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Attachment 1: Chemical Names and Structures

[A table (i.e., structure table) of the chemical names, SMILES strings, CAS numbers, and
structures of the test compound, identified transformation products, and reference compounds
that were not identified in study samples should be either referenced as a separate, associated
document or attached to the study review. Multiple versions of structures that show or do not
show radiolabeling and multiple versions of chemical names and SMILES strings should not be
included in the table. Sources of data need not be included. However, formatting the structure
table in conformance with the guidance for tabulating transformation product data for EFED
ROCKS memoranda is recommended. This formatting includes table columns for MRIDs and
associated study data such as maximum and final concentrations of transformation products and
their intervals (values from individual replicates are reported, not mean values). At a minimum,
repeat the table below for the test compound, identified transformation products, and reference
compounds not identified in the study samples.

For multilateral reviews, chemical names, SMILES strings, structures, and CAS numbers are
captured elsewhere in the Monograph. Therefore these data are not attached to each study review
within the Monograph. When the Monograph is split into individual reviews in EFED’s files,
however, the Monograph’s structure table should be either referenced as a separate, associated
document or attached to each individual review.]

[Sample structure table with the minimum information needed.]

[Common name [list other common names] [if the same common name is used in
different studies for different compounds, provide in parentheses the
MRID associated with the common name for this compound.]]

IUPAC Name: [Provide one IUPAC name.]
CAS Name: [Provide one CAS name.]
CAS Number: [Provide if available.]
SMILES String: [Provide one SMILES string.]

[Paste structure here.]

[Sample EFED ROCKS memorandum format for structure tables.]

W,

Degradate
Table.docx
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[Chemical name] (PC [number]) MRID [number]

Attachment 2: Statistics Spreadsheets and Graphs

[Supporting electronic spreadsheet files should be inserted here (electronic attachment files
should be electronically finalized as separate files as well). Electronic attachments should have
the same file name as the Microsoft Word study review file with the addition of “Calc” for Excel
workbooks and WinZip files, the addition of “Data” for Adobe Acrobat and Document Imaging
files, and the addition of brief descriptors as appropriate for SigmaPlot Notebooks. Electronic
attachment files should be compressed into a WinZip file when three or more are prepared for a
study review.]

[Hard copies of a study review and any attachment sheets from separate electronic files should
be printed and finalized together as one hard copy file.]

[Example Excel files and spreadsheets follow below.]

Dissipation Study
Review Tables.xls
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[Chemical name] (PC [number]) MRID [number]

Attachment 3: Calculations

Calculations were performed by the reviewer using [indicate program(s) used for calculations] and
the following equations. [The following equations are anticipated to reflect the NAFTA kinetics
guidance as of January, 2012. If these equations are not current, they should be replaced by the
applicable equations from current guidance.]

Single First-Order (SFO) Model
C, = Coe ™™ (eq. 1)

where,
C: = concentration at time t (%)
Co = initial concentration (%)
e = Euler’s number (-)
k = SFO rate constant of decline (d)
t = time (d)

The SFO equation is solved [with the Excel Solver] by adjusting Cy and & to minimize the objective
function (Ssro) shown in equation 9.

DTso = natural log (2)/k (eq.2)
DTy = In (10)/k (eq. 3)

Indeterminate Order Rate Equation (IORE) Model

Ce = [CSI_N) -(1- N)kIOREt](m) (eq. 4)

where,
N = order of decline rate (-)
kiore = IORE rate constant of decline (d™")

This equation is solved [with the Excel Solver] by adjusting Cy, kjore, and N to minimize the
objective function for IORE (Siore), see equation 9. Half-lives for the IORE model are calculated
using equation 5, which represents a first-order half-life that passes through the DTy of the IORE
model. (Traditional DTso and DTy values for the IORE model can be calculated using equations 6
and 7.)

_ log(2) Co*N(1-01G-M)

fiore = log(10)  (1-Ndkjore (eq. 3)
AN _ o, (5N
DTSO - (C0/2) CO (eq. 6)
K(N-1)
(-N) _ ~ (I-N)
DTgo - (CO/IO) CO (eq. 7)

k(N -1)
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[Chemical name] (PC [number]) MRID [number]

Double First-Order in Parallel (DFOP) Model
Ce = Cog™™ 1" + Co(1 — g) 72t (eq. 8)

where,
g = the fraction of Cy applied to compartment 1 (-)
k) = rate constant for compartment 1 (d™})
ky = rate constant for compartment 2 (d)

If Cp x g is set equal to a and Cy(1-g) is set equal to ¢, then the equation can be solved [with the
Excel Solver] for a, c, k;, and k, by minimizing the objective function (Sprop) as described in
equation 9.

DTs0 and DTy values can be calculated using equations 2 and 3, with k; or k; in place of k.

Objective Function: SFO, IORE, and DFOP are solved by minimizing the objective function (Ssro,
SiorE, O SpFoPp).

Ssro» S1orE» OF Sprop = X (Crmogers t — Ca¢)? (eq.9)

where,
Ssro » SiorE, Of Sprop = objective function of kinetics model fit (%2)
n = number of data points (-)
Cmoderr = modelled value at time corresponding to Cq; (%)
Ca4,; = experimental concentration at time t (%)

Critical Value to Determine Whether SFO is an Adequate Kinetics Model

If Sgro is less than Sc, the SFO model is adequate to describe kinetics. If not, the faster of tjorg or
the DFOP DTS5 for compartment 2 should be used.

S¢ = Siore <1 + n’pr(a, pn— p)) (eq. 10)

where,
S; = the critical value that defines the confidence contours (%2)
p = number of parameters (3 in this case)
a = the confidence level (0.50 in this case)
F(a, p, n-p) = F distribution with o level of confidence and degrees of freedom p and n-p
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Section III. Field Dissipation Study Review Considerations

This list of considerations is provided to help reviewers assess the acceptability of field dissipation
studies. This list is not a screen or a checklist and should not be attached to the study reviews. Listed
considerations carry unequal weight and should be evaluated using best professional judgment. All
information from the study and from similar studies should be considered to determine whether any
deficiencies affect the study classification.

»

»

»

»

»

»

»

»

»

»

»

»

»

Raw measured data and representative chromatographs were provided.

The test sites were located in the United States or in ecoregions representative of domestic
(USA) sites.

The sites used for this study were clearly shown to have no previous use history involving this or
closely related compounds or was clearly shown to contain no background residues or analytical
interferences.

A bare-ground subplot was studied for all terrestrial field dissipation studies. The test site
(including soil type) was typical of the proposed use pattern. If intended application was to a
cropped surface, then subplots included these cropped surfaces as well.

The study design included an untreated replicate treatment subplots.

The study was conducted under required labeled or typical use conditions (e.g., time of year,
time of day, typical agricultural practices).

Irrigation: The study design included sufficient water to meet the crop need in quantity and
timing. If the use pattern includes irrigation to supplement the water requirements of the plant,
then the study was conducted under irrigated conditions. In this case, the study design should
ensure appropriate timing and sufficient water to meet 110% to 120% of the crop need. Also, in
the case of bare plots, the site should receive sufficient water at the appropriate time to meet the
crop water need for the intended crop in that use pattern. In other words, a bare plot site
conducted for a corn use should receive 110% to 120% of the water need for corn in that use
area. Alternatively, if the use pattern does not involve irrigation, then the field studies do not
necessarily have to be conducted with supplemental irrigation. However, it may be necessary to
prepare the site for irrigation in case of drier than normal conditions. For nonirrigated sites, the
study design should ensure that 110% to 120% of normal monthly rainfall is delivered to the site.

An adequate number of sites were used (generally 4-6) in different areas representative of the
intended usage. Fewer sites are required for limited use patterns.

A Typical End Use Product (TEP) was used, or an adequate justification was provided for the
alternative chosen.

Test substance was added to the soil at the highest recommended label rate for a single
application or the highest recommended rate for each of multiple applications as well as at the
minimum retreatment interval, if applicable.

Specifics were provided regarding time of year, meteorological conditions during exposure, etc.
Soil texture was adequately characterized using the USDA classification system.

Soil taxonomy was adequately characterized using the USDA or, for foreign soils, the WRB
classification system (Citation: USEPA, 2011).
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»

»

»

»

»

»

»

»

»

»

»

»

»

»

»

Samples were selected randomly.

Sampling and testing was done to a sufficient depth to define leaching (that is to the depth of no
detection of either parent or degradate) at all sampling intervals, or a rationale was given for not
doing so.

Monitoring adequately detected all major degradates or degradates of toxicological concern
identified in all abiotic degradation and biodegradation studies.

The study was conducted until patterns of decline of parent and patterns of formation/decline of
degradates were established (i.e., until at least 75% of residues have dissipated from the soil
profile or 2 years, whichever occurs first).

The depth to the water table was reported.

Sampling intervals were adequate to define the half-life under field conditions and to track any
vertical movement associated with rainfall.

Half-lives of parent and major degradates under field conditions were determined.

A storage stability study was conducted using either spiked field and spiked laboratory samples
to determine the stability of samples under typical lab storage conditions. This study was
conducted for at least as long as the longest duration of field sample storage.

An independently validated environmental chemistry method(s) was/were submitted to evaluate
the precision and accuracy of the analytical method(s) used in the field study.

Detection and quantitation limits were reported.

A reasonable attempt was made to identify the parent and all major degradates identified from
laboratory studies.

The soil-water balance was measured and reported.

The soil cores were of sufficient number with minimal compositing for each sampling time to
define the heterogeneity of the soil and pesticide degradation. A sufficient number of soil cores
were sampled (a minimum of 15 cores per 1 m x 2 m area).

Residue monitoring in different field media (soil, water bodies, plants, or air) started at the
beginning application period.

Field, travel, and laboratory spiked samples were deployed and related data provided. An
adequate number of spiked samples at multiple fortification levels were sampled consistent with
the sampling periods of the appropriate field dissipation study module.
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