PROCEDURES FOR ENCODING TOXICITY DATA PUBLISHED IN THE OPEN
LITERATURE FOR USE IN ECOLOGICAL RISK ASSESSMENTS

U.S. Environmental Protection Agency (EPA) Office of
Pesticide Products (OPP) Environmental Fate and Effects
Division (EFED)

EFED Coding Guidelines

Prepared for:

U.S. Environmental Protection Agency (EPA)

Office of Research and Development (ORD)

National Health and Environmental Effects Research Laboratory (NHEERL)
Mid-Continent Ecology Division (MED)

Duluth, Minnesota

By:

CSRA LLC, Duluth, Minnesota

Contract CIO-SP3, HHSN316201200013W

Task Order: EP-G16H-01256, SMAVCS3

TDD 2-8 ECOTOX Application Development and Support

June 2016



EFED: Coding Guidelines

EFED Coding GUIEIINES ......cooeeeieeeeeeeee e 3
General CodiNg GUIAEIINES ........ceiiiiiiiiiiiiiiiiiiiieiiiee ettt eeeeebeaebeaeaebsaenensnsnenesennnnnes 3
Publication Reference Number, AUNOK, YEar...........uuuiiiiiiiire s 5
TESTINUMDET ...t e e e e e e e e st e e e e e e e e e e eenneeees 5
UNIFY Chemical Information Tab ... 6
CAS Registry NUMDEr ... 6
CREMICAl NAME. ..ot e e e e e s e e e e e e e e e e e e nnneeees 6
Chemical Grade .........cooo oo 6
3 a8 1112 PERRRT 6
Chemical FOrmulation..............oooo i 6
Chemical RadiolabDel..............uuiiiiieee e 7
Chemical CharaCteriStiCS ........cooeiieieeeee e 7
CREMICAl CaAITIEIS....cii ittt e e e e e e e e e e e e e e e e e e nnneeees 8
UNIFY Species Information Tab ... 8
Species Number/Kingdom/Phylum/Class/ Order/ Family/ Genus/Species/Common
I =T PP 8
i = = ST RRTRRRRR 8
Organism Source/Organism Source COMMENT...........uueeiiiieeeriiiiiiiiieeereee e e e eeeeeeeens 9
OrganisSm LIfEStage .......cooeeeei e 9
Organism Age and AQE UNIL.......ooie it e e e e e 9
Organism Initial Weight.............oooo e 10
OrganiSmM CRaraCteriSTICS.......uuuiiieeee ittt e e e e et e e e e e e e e s e e e e e e e e e e s nnneeeees 10
UNIFY Test Information Tab..........ooooriiiiii e 10
PN o] o] Tor=1i o Tl (=To U L] [0y 10
(0] 011 70] I 1Y/ o 1= T PRURTR 11
CONCENITALION TYPE i 11
Concentration Types and DefinitioNS: .........ccuiue e 11
=] S I Lo 1o o 12
EXPOSUIE TYPE ...ttt ettt e e e e e e e b e e e e e e e eernba e e e eees 13
YT 1= T I8/ L= USSR 13
Number of Doses/Dose Values/Dose Units/Dose COmmeNts...........cccvvveeeeeeeeennnns 14
EXPErimental DESIGN .......uuuuuuiiiiiiiii s a e e a e e e e 15
Other EffeCtS COMMENT ........uuiiiiiieeiiiiiiieiee et e e e e e e e eeneeeees 15
UNIFY Habitat INnformation..............ooooi i 16
[ F= o = L 0 0 [T 16
GEO0graphiC COUE ......ceeiiieieieeeie et e e e e e e e e s e e e e e e e e e e annneeees 16
SUDSIALE .o 16
YN o] o] [To%= 1ol T D - L= PR SUPPRSRRP 16
Water Depth (aquatic field Studies ONlY)...........euueiiiiiiiiiiiiiiiiiiiiiiiiieereeereereeeeeeeneaeneee 16
UNIFY RESUILS SCIEEN ......eieiiiiiiiiee ettt e e e e e et e e e e e e e e e s nnnnreeeeeeeens 17

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
1



EFED: Coding Guidelines

Observed Duration/ DUration UNIt ............eeeeiiiooiiiiiiiieeeee e 17
Observed DUration COMMENT..........oiiiiiiiiiiiiie et e e e e e e e e e e e e e eneeeees 17
ENAPOINT ...t a e e e e e e e e e e e e e e e e e e e e e e e aaaaaaas 17
I 1o PR SPPRRRRT 27
T o A 1 o= USSR 27
EffECT IMBASUIE ...ttt e e et e e e e e e e e e st aeeeeaeeas 27
RESPONSE SILE ...ttt e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaas 27
EffECt %0 RESPONSE ...ttt et e e e e e e e e e eeeaeens 28
Conc TYPe/VaIUBIUNIL ... 28
Bioconcentration FACtor (BCF) ........uuuiiiiiiiiiiiiieiiieee e 28
ONly CONC TESIEA ... 30
S (o] 110> T g o = SRR 30
SIGNIfICANCE LEVEL ... 30
Chemical ANalySiS MEtNOA .........cooiiiiiiiiiieeee e 30
ENAPOINT COMMENTS .....uuiiiiiiiiiiii s s e e e e e e e e e e e e e e e e e e aaaaeas 32
UNIFY Media CharaCleriSTCS .......ceeiiiiiriiiieieeee e e e ettt e e e e e e e e st e e e e e e e s e e snnnneeeeeeeeees 32
General Guidelines for Water Chemistry Parameters.........cccccooveieiieiiiieeneee s 32
TRIMPEIAIUIE...... ettt e e e e et e e e e e e e e e e e s ba e e e e e e e eeennnann s 34
HArdNESS/UNILS ...t e e e e s e e e eas 34
D351 0] V7 To [ @ )Y o = o H RPN 34
IMBAIA PH .. e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaas 34
IS T= {1 1P URTRT 35
(070 010 810111V, 1 Y 35
OrganiC Matter/UNIIS/TYPE .....ueeiiiee ettt e s et e e e e e e e e e s nnneeeees 35
BLM Water Parameters (Fields Used for Coppers, PCP and Arsenic) .........cccceeeeeeeennn. 35
REVIEWEN QA PIOCEUAUIE ......oeiiiiiiiiiiittte ettt s e e e e e e e e e e r e e e e e e e e e aan 36
BIDHOGrapNY ... 37

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
2



EFED: Coding Guidelines

EFED Coding Guidelines

Introduction

Encoding of data for U.S. Environmental Protection Agency (EPA) Office of Pesticide
Products (OPP) Environmental Fate and Effects Division (EFED) reports is conducted
through the ECOTOXicology Knowledgebase (ECOTOX) (http://www.epa.gov/ecotox)
UNIFY Toxicity application(UNIFY). This Standard Operation Procedure (SOP) addresses
each of the data fields that need to be coded.

After a paper has passed all criteria set forth in the EFED Chemical Verification, Literature
Searching and Application of EFED Criteria SOP checklist (located at the Contractor site),
it is encoded into UNIFY. Reviewers are to code EFED endpoints for chemicals prioritized
on the EFED Schedule provided by the EPA, this includes all species reported in the paper.
The following standard operating procedure document includes procedures for entering and
guality assurance of data into UNIFY for fields output in the “EFED Full Summary Report”.
There are two additional EFED standard operating procedure documents: “EFED
Chemical Verification, Literature Searching and Application of EFED Criteria” and “EFED
Reports” (both located at the Contractor site). The EFED Chemical Verification, Literature
Searching and Application of EFED Criteria SOP describes procedures for chemical
verification, literature searching and criteria application; and the EFED Chemical Reports
SOP documents report set-up, final QA and creation of report and ProCite files.

The codes from the ECOTOXicology Database System - ECOTOX Code Appendix
(located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf) are used in
UNIFY, and will be referred to in this document as the ECOTOX Code Appendix.

General Coding Guidelines

e General information on coding data is contained under each Data Field header
below, e.g. CAS Reqistry Number. For more detailed coding instructions, see
the ECOTOX Coding Guidelines located at
https://cfpub.epa.gov/ecotox/blackbox/help/ecotoxsop.pdf.

e Summarized below are the details pertaining to the coding of data.

o0 Papers that report data only for terrestrial “Target/W eed/Pest” species are
not coded for the EFED Chemical of Concern (COC).

o0 For terrestrial insects, invertebrates, fungi, plants and nematodes,,
reviewers will code the most sensitive endpoints (e.g. a LOEL at the
lowest concentration and shortest duration) for only the chemicals
prioritized on the EFED Schedule, provided by the EPA,; this includes all
species reported in the paper that have endpoint data and only the most
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sensitive endpoint for each Effect Type. For example, if an author reports
multiple endpoints for the Effect Type (ENZ), and there are three different
enzyme Effect Measurements to choose, only one enzyme measurement
with the most sensitive endpoint is coded. All author reported endpoints
are coded (e.g. EC50, LC50 and LC25). However if there are multiple
durations reported for the same endpoint or multiple values for the same
endpoint are reported, the most sensitive value is coded. If there are two
experiments: one that exposes eggs and one that exposes newly hatched
chicks, both experiments would be coded. However, if there is only one
experiment that chemically exposes eggs and there are endpoints at the
egg and chick stages, only the lifestage with the most sensitive endpoint
is coded. For specific examples on Endpoint assignment, see pages 18-
27 of this document.

0 For Terrestrial papers with Mammals, Avian, Bee, Herp, Rodent and
Domesticated animals, all chemicals reported in the paper are coded as
outlined above.

o0 For Aguatic papers, all Species, Chemicals, Effect Types, Endpoint
Measurements, Non-Endpoint data and Durations are coded.

e When conflicting information is given in the paper, such as when tables and text
show differing data, the text data is coded. A note is placed in the appropriate
comment field regarding the discrepancy.

e Interrestrial field studies when a field is pre-treated with chemicals (herbicides,
insecticides, fungicides) prior to the application of the test chemicals of concern,
the tests are not considered mixtures if the control fields were also pre-treated
with the same chemicals. In these cases the test chemicals can be coded. If the
control fields are not pre-treated in the same manner, the paper is rejected as a
mixture. If the chemicals are applied at the same time, this IS considered a
mixture and rejected. MIXTURE is noted in the Other Effects Comment field when
single chemicals are tested but the paper also reports data for mixtures as well.

e Formulated or technical grade chemicals that report other chemicals as impurities
are not considered mixtures.

¢ Instances where species are exposed to more than one chemical during an
exposure period are not necessarily considered mixtures. In some cases, the first
chemical applied is used to treat a deficiency, disease, parasite, etc. to ensure
healthier test organisms or may be used to induce a biological response prior to a
chemical exposure. When such a treatment is described by the authors, encode
the beneficial or inducing treatment as an experimental design comment and
encode the toxic effects of the chemical of concern. For example, the authors
state that “Grasses in all experimental sites were treated in the seedling stage of
growth with bromoxynil for the control of broad-leafed weeds. No other herbicides
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were applied before the treatments with dicamba or propham”. Encode
“BROMOXYNIL APPLIED, NO EFFECT REPORTED” in the Experimental
Design comment area on the Test tab of the Toxicity module. Encode the
dicamba and propham toxicity data.

e For in situ exposures where the exposure is by default an exposure to a chemical
mixture; code residue effects or endpoints (BCF) only. No other effects or
endpoints are strictly attributable to a single chemical in the same way as a
residue concentration. Data for chemicals in the mixture with reported water
concentrations and residue effects should be coded. The only situation in which a
mixture exposure can be coded is when an in situ field study is conducted. The
test organisms must be transplanted from a clean source and caged in the
polluted source. The duration and concentration must be provided.

e To ensure accuracy in transcribing data values, all numbers between zero and
one should be reported with a zero preceding the decimal point (e.g., 0.5 not .5).
Periods are only used to represent a decimal point, never an abbreviation.

e To ensure consistency as well as accuracy, report the significant figures as the
author reports them. Do not add or round off numbers. Report only the actual
values, do not code variance information (e.g. +/-).

e When coding numbers do not use commas. They can be mistaken for decimal
points or numbers.

e Toimprove the QA process, the reviewer should write the test numbers (1, 2, 3,
etc.) in the paper next to the endpoints chosen. The test number written next to
the endpoint chosen in the paper will correspond with the test number entered into
UNIFY.

Publication Reference Number, Author, Year

The Reference Number (Ref #) is the unique number which identifies a particular
publication. This number, assigned by the data entry program, provides the link between the
data entered and the original publication. The author(s) and publication year are also linked
to the reference number. Use the Search References screen in UNIFY to locate the paper
to be reviewed. Select ‘Review’ to begin encoding data.

Test Number

Each unique record is assigned a test number by the UNIFY Toxicity entry system. New
records are required for each chemical, chemical formulation, species, cultivar, strain,
exposure type, experimental design parameter (i.e. different temperatures, methods,
salinity, etc.), and any other parameter that will influence a test scenario sufficiently to
warrant an independent record. When replicates are used and the results are reported
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separately for each replicate, code each replicate as a separate test. Mean results are not
coded if individual results are reported. It is also helpful for QA to write the test number in
the papers next the corresponding endpoint chosen.

UNIFY Chemical Information Tab

CAS Reqistry Number

The Chemical Abstracts Service (CAS) Registry Number of the toxicant is populated in the
CAS Number field. The CAS Number is a standardized identification number and name for
each chemical recorded in the database and is used for consistency. The CAS Number is
assigned by selecting the chemical name populated from the skim.

Chemical Name

The Chemical Name is selected from the list of chemicals skimmed to the paper. If the
chemical name is not in the UNIFY Chemical module, send an email with the chemical
name, ECOREF #, and project name/W O to the chemical verification staff. Retain the
paper until verification is complete, chemical verification staff may need the paper to
complete verification. They will determine if the chemical meets the criteria for entry into the
UNIFY Chemical module, and will add chemicals that meet the standards. The chemical
verification process for EFED is outlined in the EFED Chemical Verification, Literature
Searching and Application of EFED Criteria SOP.

Chemical Grade

Record relevant chemical grade information in the Chemical Grade field by choosing a
grade from the dropdown menu (refer to ECOTOX Code Appendix - Appendix B located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf). If the author does not report
the chemical grade information, enter Not Reported ‘NR’.

% Purity

The percent purity reported by the author is entered. If the purity is not reported in the
paper, enter ‘NR’. If a ranged purity is reported, enter the range of purity, the lowest value
entered is used for the EFED report purity adjusted report fields.

Chemical Formulation

Record the chemical formulation code for the chemical reported by choosing a formulation
from the dropdown menu (refer to ECOTOX Code Appendix - Appendix C located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf). If the author does not report
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the chemical formulation tested, enter ‘NR’. If there is more than one formulation code
reported by the author, enter the code that is most closely related to the chemical purity, and
enter the rest in the Chemical Characteristics comments field.

The chemical formulation is only coded when explicitly identified by the authors as the form
(e.g., commercial) or when presented in a standard format (e.g., 25EC).

Chemical Radiolabel

If a radiolabeled chemical is tested, record the isotope, according to the ECOTOX Code
Appendix - Appendix D located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf, in the Chemical Radiolabel
field. When both radiolabeled and unlabeled test chemicals are used in a test, report the
radiolabel isotope and code "labeled and unlabeled" in the Chemical Characteristics
comments field. If the author does not report chemical radiolabel information, enter ‘NR’.

Chemical Characteristics

Use this field to report any additional information about the chemical not reported in the
other chemical fields.

For NANOparticle papers, report particle size (usually diameter), surface area and patrticle
shape description (e.g. nano rods) in the Chemical Characteristics comments field. If other
information, e.g. Hydrodynamic size and Zeta potential is reported, "OTHER PARTICLE
PARAMETERS REPORTED" is noted in the Chemical Characteristics comments field.

When coding the Chemical Grade, Chemical Purity, Chemical Formulation and Chemical
Characteristics information for a chemical, code all information into the discrete data fields.
If all pieces of information from the chemical name have been coded into a discrete data
field, no comment is made in the Chemical Characteristics data field. If part of the name
was not coded in a discrete data field, a comment should be added to the Chemical
Characteristics data field. If the piece of information is a number only, also code the
formulation suffix associated with the number in the Chemical Characteristics comment
field. See examples below.

e Technical grade chemical, 99.5% active ingredient was tested, code Grade = T, Purity =
99.5, Formulation = NR and Chem Char = NR

e Atrazine 70WP, code Grade = NR, Purity = 70, Formulation = WP and Chem Char = NR

e Diuron 4EC, code Grade = NR, Purity = NR, Formulation = EC and Chem Char = 4EC

e Provado 1.6F containing 17.4% active ingredient, code Grade = NR, Purity = 17.4,
Formulation = FF and Chem Char = 1.6F

e Dimethoate, 25.3% Active Ingredient, code Grade = NR, Purity = 25.3, Formulation = NR
and Chem Char = NR

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
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Chemical Carriers

If a solvent carrier is used in the test, report the chemical in the Chemical Carriers field. The
chemical name is typed into the Chemical Carriers name field and the appropriate chemical
is chosen from the pop-up box that appears. Alternatively, the CAS number of the carrier
can be searched and added to the Carrier CAS number field, allowing the Carrier Name to
be automatically populated from the UNIFY Chemical module.

Occasionally two or more separate carriers or solvents are used; enter all carriers/solvents
separately as above. Buffers used to control the pH of the test are not coded. Acids or
bases that are added to change the pH of a solution in order to enable a metal to stay in
solution are not coded. Dietary feed content is not coded. If an author states that all solvent
was evaporated prior to the study or if a column coating procedure is described, the solvent
is assumed to not be incorporated into the study. In this case, nothing is entered for the
Chemical Carriers and the reviewer would enter "'X' solvent evaporated" in the test
Chemical Characteristics data field (e.g. "acetone solvent evaporated"). Water should not
be coded as a solvent.

UNIFY Species Information Tab

Species Number/Kingdom/Phylum/Class/ Order/ Family/ Genus/Species/Common Name

The test organism is identified by the current scientific name as verified in the taxonomic
literature. Each unique test organism is assigned a species number which is stored in the
UNIFY Species module (http://www.epa.gov/ecotox/ - ECOTOX Species index). Select the
species Scientific name as reported in the publication from the dropdown populated during
the skim process. The species number will automatically be populated. If the species is not
verified in the UNIFY Species module, send an email to the verification for species
verification. For each species number, the verified name, taxonomic hierarchy,
nomenclature history, and verification sources are kept on file for quality assurance
documentation.

Information as to whether a species is a plant or animal and its Kingdom, Phylum, Class,
Order, Family, Genus, Species, and Common Name is automatically entered in the UNIFY
Toxicity data entry system when a species is selected. If a Kingdom cannot be determined
from the paper, the record cannot be coded.

Habitat

Select the habitat from the dropdown menu in which the organism is exposed (water for
aquatic studies, soil for plants and other organisms that live in the soil or non-soil for
organisms that do not live in the soil).

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
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Organism Source/Organism Source Comment

Select the source of the test organism (see ECOTOX Code Appendix - Appendix E for codes
and definitions located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf). The
source describes where the organisms tested were obtained (e.g. collected from the wild,
grown in the author’s laboratory, purchased from a vendor). If the information is not reported
in the publication, record as 'NR'.

If the author(s) compare results based on the source of the organisms, "ORGANISM
SOURCE EFCTS" should also be noted in the Other Effects Comment field.

Example:

1st test: Organisms from a Wild source
Organism Source = WLD
Other Effects Comment: ORGANISM SOURCE EFCTS

2nd Test: Organisms from a Laboratory source
Organism Source = LAB
Other Effects Comment: ORGANISM SOURCE EFCTS

For organisms that were collected from the field and the author describes the location where
the organism was obtained, enter the location as described by the author in the Organism
Source Comment field. Do not include any latitude or longitude information.

Example:
Organism Source = WLD

Organism Source Comment: FROM GRASSLAND NEAR EERSTE RIVER, STELLENBOSCH,
WESTERN CAPE, SOUTH AFRICA

If specific strains are noted, enter this information in the Organism Characteristics data

field. This would include organisms whose original source was the field, but have been
cultured in the lab for generations.

Organism Lifestage

Report the specific lifestage for the test organism at the beginning of exposure, as reported
in the paper (see ECOTOX Code Appendix - Appendix F for lifestage codes located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf). Record the lifestage as '‘NR'
if the information is not reported in the publication.

Organism Age and Age Unit

Report the age and age unit for each test organism at the beginning of exposure as

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
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reported in the paper (see ECOTOX Code Appendix - Appendix | for associated units
located at https://cfpub.epa.gov/iecotox/blackbox/help/codeappendix.pdf). The age may be a
development stage if no specific time is reported. For example, the author reports that 4th
instar larvae were used in the study. The following is coded:

Organism Age: 4  Age Unit: inst

If the information is not reported in the publication, record the organism’s age as 'NR'.

Organism Initial Weight

The initial body weight of the organism is reported as noted by the author. If a range of
weight is given for the organisms, report the range. Report the treatment group weight, if
weights are given for both a treatment group and a control group.

If the author does not report an initial body weight, enter ‘NR’ in the body weight field. In
generational studies, when given the choice between reporting the body weight for the
dosed mother or the offspring, the mother’s body weight should be coded.

Organism Characteristics

Include any organism information not reported in the other organism fields (e.g. length,
cultivar/variety name, strain, etc.).

UNIFY Test Information Tab

Application Frequency

Report the frequency of the dose application in the Application Frequency data field. For
example, if the exposure type is flow-through or continuous flow in aquatic studies, code
“NA” as the frequency and "CON" as the unit in the Application Frequency field. If the
exposure type for an aquatic study is static, code “1” as the frequency and "X" as the unit in
the Application Frequency field. If an application frequency is not reported, record ‘NR’. See
ECOTOX Code Appendix — Appendix K for Application Frequency codes located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf.

Note: The “X” in an application frequency unit represents the number that is written prior to
the code.

Examples:

The author reports that the water was renewed every 48 hours. Code:
APP FREQ: 48 E X H

The author reports that the chemical was applied 3 times a month. Code:

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
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APP FREQ: 3 X per MO

The author reports that the chemical was applied as a pulse dose of 3 hours every day.
Code:
APP FREQ: 3 H per D

Control Type

Select a control from the dropdown menu that best fits the methods. If multiple controls are
used (e.g. concurrent and baseline) enter all of the Control types used for the specific test
(e.g. C and B). EFED coding requires a control, so the codes for Insufficient,
Unsatisfactory, or No Controls cannot be selected. See ECOTOX Code Appendix —
Appendix M for control types located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf.

Concentration Type

The three forms of toxicants evaluated in EFED Coding are organic compounds, metals
and inorganic non-metals. Each form is identified as a concentration type code using the
single letter abbreviation (A, F, T, D, U, L, and NR).

Organic compounds are defined by the pesticides terms, formulation (F) and active
ingredient (A). Select from the dropdown list if the chemical concentration is based on
active ingredient (A) or formulation (F). Concentration Type is also linked to the Chemical
Analysis Method field (see discussion below on Active Ingredient).If the chemical
concentration is reported as measured; the concentration type is coded as A. If the
chemical concentration is reported as nominal, the concentration type is coded as F. If the
authors do not clearly state whether or not the chemical concentration was measured or
whether the reported concentrations are based on formulated product vs. active ingredient,
select the code ‘NR’.

Metals are defined by the concentration types, total (T), dissolved (D), and labile/free (L);
while ammonia or hydrogen sulfide compounds may have total concentrations (T) and/or
un-ionized (U) concentrations. Organometals are coded as total (T) concentrations.

Concentration Types and Definitions:

Organic:

FORMULATION (F): Way in which basic pesticide (toxicant) is prepared for practical use (Ware,
1978). Generally reserved for commercial preparation prior to actual use and does not include the
final dilution (Insect-Pest Management and Control, 1971) (e.g.; Baythroid, 2,4-D). Also included in
this category are organic compounds with no pesticidal activity (e.g.; PCB, dioxin).

ACTIVE INGREDIENT (A): Chemical substance in a product that is responsible for the pesticidal
(toxic) effect (Ware, 1978). It is reported as "A" when the author refers to the concentration as
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active ingredient, active principle, active substance (A.S.), acid equivalent or various grades of
reagents (i.e., Analytical, Reagent or Technical, see ECOTOX Code Appendix A located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf for complete listing). When coding, a
value in the publication may be reported as “Al kg/ha”, "AE kg/ha" or “kg Al/ha”; this type of value
is reported as ‘A =" for CONC TYPE.

If author reports both Formulation (F) and Active Ingredient (A) concentrations the Active Ingredient
(A) concentrations are coded.

Note: Information reported in the PURITY field does not necessarily determine whether
concentration is A or F. In addition to the description above, using “A” as the concentration type
occurs in situations such as the following:

1) Author states concentration of pesticide as “Al”.
2) Author states %Al (PURITY) and reports measured concentration.

3) Author states measured concentration of a pesticide.
Metal/Organometals:

TOTAL (T): The concentration of metals determined on an unfiltered sample after vigorous
digestion, or the sum of the concentrations of metals in both dissolved and suspended fractions (
APHA et.al. 1992). Heavy metals and single elements (e.g. Na, Cl, Br) are coded as T.

DISSOLVED (D): Those constituents of an unacidified sample that pass through a 0.45 um
membrane filter (e.g. soluble metal) (APHA et.al. 1992).

LABILE (L): The labile or free ion metal concentration determined by various analytical methods.
When coding, the specific labile forms or complexes are not differentiated.

Inorganic non-metals:

Concentrations of ammonia and hydrogen sulfide are reported in the literature in either the total or
unionized form. Code the form as specified by the author. Ammonia may be reported as a variety of
different forms, eg., NHs, NH;", NHs-N, NH,OH, or NH,CI. ( US EPA 1979) The author must state
whether the form is Total or Unionized; T is the default for ammonia and hydrogen sulfide papers
that do not state whether total or unionized concentrations are reported.

TOTAL (T): The dissociated, charged form of nitrogen or hydrogen related chemicals. This can take
on numerous forms, e.g.; ammonium (NH",), nitrite (NO™,), etc. (Rand and Petrocelli, 1985).T is the
default for publications that do not state whether Total or Unionized concentrations are reported.

UN-IONIZED (U): The undissociated, uncharged form of ammonia or hydrogen sulfide. The
ammonia molecule, NHg, is the unionized form. (In aqueous solution, ammonia assumes equilibrium
between NH; and NH*;.) The NHjs is the toxic entity of the ammonia compound (Rand and
Petrocelli, 1985).

Test Location

Select the location or setting in which the experiment was conducted from Test Location
dropdown menu. For example, a natural field study (FieldN) is an experiment conducted
outdoors in a natural setting. The test organisms are sampled in the wild, e.g. population
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counts. Outdoor studies conducted in a simulated environment are coded as an artificial
field study (FieldA). Artificial field studies include organisms isolated from their natural
environment via an enclosure of some type, e.g. cages or fencing. Laboratory tests (LAB)
are conducted indoors under controlled laboratory conditions. The location must be
reported; ‘NR’ cannot be chosen.

Exposure Type

For UNIFY, the term ‘exposure’ refers to the mechanism by which the toxicant was applied.
Organisms are typically exposed to toxicants through diet, injection, topical or environmental
routes. The Exposure Type coded should be as specific as what the author reports. For
example, exposure as a spray to a field plot could be coded either as a spray application or
as exposure through multiple routes, e.g. topical (through skin) and diet (from consumption
of exposed vegetation) for animals, or topical (through leaves) and environmental (root
uptake) for plants. Within UNIFY, this instance is coded as a spray application. For aquatic
organisms the exposure type is reported as the treatment system, such as static, renewal,
or flow-through. The eight Exposure Types specific to Aquatic studies include static,
renewal, flow-through, pulse, leachate, tidal, lotic, and lentic. Select the appropriate
exposure type from the dropdown menu.

On occasion, an exposure may be through multiple routes (e.g., such as topical and oral).
Multiple exposure route coding is applicable when the organism is exposed through two
independent applications, for example, a contaminated diet and a topical application for
animals or contaminated soil and leaf spray for plants. In this scenario, ‘MU’ would be
entered into the Exposure Type data field and a remark noting the types of exposure is
coded in the comments field.

Media Type

Select the type of exposure media from the dropdown menu, (e.g., natural or artificial sail,
fresh water, filter paper), in the Media Type field. Select “No substrate” for the species that
do not have a media type (e.g. rodents, mammals). The field is coded as 'NR' if you cannot
determine the exposure media from the paper. If the media is a mixture “MIX”, a description
of the media must be placed in the Experimental Design field. The two Media Types
specific to Aquatic studies (freshwater and saltwater) cannot be chosen for records with
terrestrial habitats.

For aquatic habitat studies, only freshwater (FW), saltwater (SW), or not reported (NR) can
be selected as Media Types. Freshwater (FW) tests include 1) laboratory tests conducted
in freshwater, reconstituted water, distilled water, or tap water or 2) field tests where the
organism habitat is exclusively freshwater. If a salinity value of <4 0/00 is reported and the
paper does not specify whether it is fresh or saltwater, it will be coded as a freshwater test.
Saltwater (SW) tests include 1) laboratory tests conducted in natural or artificial seawater,
brackish water, or estuarine water or 2) field tests where the organism habitat is exclusively
saline. If a determination cannot be made regarding the use of either freshwater or
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saltwater, an ‘NR’ is recorded. See Appendix L of the ECOTOX Code Appendix for Media
Type codes located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf.

Number of Doses/Dose Values/Dose Units/Dose Comments

Provide the Number of Doses tested (the combined sum of the control(s) and the tested
doses), the Dose Value, and the Dose Units in these fields. If a dose range is provided,
report the dose range. Make a selection from the Dose Units dropdown menu. If the author
reports that the dose is based on active ingredient or acid equivalent choose the unit
preceded by Al or ae from the dropdown menu (e.g. Al mg/kg or ae mg/kg). If a Dose Unit
is missing from the dropdown menu, send an email to the code verification person stating
the new unit needed and the EcoReference number of the paper it came from.

If the Dose Values are not reported by the author, code ‘NR’ for Number of Doses.

If the author reports the Dose Value as exponential numbers expand the Dose Value to
decimal form. If the values exceed the total field length they can be reported as an
exponential number (e.g., 1 x 10% often reported as 10°%) is coded as E+n or E-n (e.g., 1
E+8).

Occasionally an author will report a Dose Value as a % or fraction of an LC50 value or
application rate; e.g., “sublethal concentration used was 10% of the 96-h LC50”, “1/10, 1/15
and 1/20 of the LC50”, or “chemical was applied at 0.25X, 0.5X, 1X, 2X, 4X of the
recommended rate.” Such concentrations may be recalculated and used as the
concentration tested if the base concentration is provided in the publication. Flag the
recalculation in the paper so that the calculation may be Quality Assured (QAed) and
document the recalculation in the margin or on a blank page of the publication. Enter
"Recalculated” in the comments field.

If the doses/concentrations are reported as both measured and unmeasured values but
ALL analysis is based on the unmeasured values, code U in the Chemical Analysis Method
field, the unmeasured values and note “MEASURED CONCENTRATIONS ALSO
REPORTED?” in the Other Effects Comment field.

If the author reports that the doses/concentrations were measured but as they were within a
certain percentage of the unmeasured (nominal) values only the nominal values were
reported in the paper, a comment is made in the Dose Comment data field noting this i.e.
MEASURED VALUE WITHIN X PERCENT OF NOMINAL VALUE.

Example: Author states: Results showed that the measured concentrations varied
generally less that 5 % from the nominal concentrations, therefore all calculations
were based on nominal concentrations. Code: Nominal values for the Dose Values
with a Dose Comment: MEASURED VALUE WITHIN 5 PERCENT OF NOMINAL
VALUE.

Another way this is commonly reported is as a percentage of the intended value. This
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comment is coded as: MEASURED VALUE WAS X PERCENT OF NOMINAL VALUE

Example: Author states: Results showed that the measured concentrations were
97.5 % of the intended concentration; therefore all calculations were based on
nominal concentrations. Code: Nominal values in Dose Values with a Dose
Comment: MEASURED VALUE WAS 97.5 PERCENT OF NOMINAL VALUE.

If the author reports the dose values as a “TIME WEIGHTED AVERAGE?”, this is coded in
the Comments field of the Dose Value.

Experimental Design

This field is used to explain aspects of a paper's methods that assist viewers in
understanding the coding (i.e. prior treatment of fields with herbicides/fungicides, inducing
treatments, number of replicates, treatment protocols, multiple exposure routes, dosing
parameters, application timing, e.g. pre-emergence, post-emergence, etc., and any
additional study parameters not coded in another field).

For field tests, report the exposure system dimensions (cage or enclosure size) and type of
artificial substrate (if used).

If an organism is pre-exposed to another chemical and this is the only information that can
be coded, the chemical that is associated with the observed effect is coded and “pre-
exposure with X" is noted in the Experimental Design field. On occasion, an author will note
that organisms were sampled during the course of a study for analysis. Note “Sub-
sampled” in the Experimental Design field.

Example: Author tests organisms for residue and mortality over a 30 day study. At day 5
and 10, several organisms are pulled from the study for residue analysis. At the end of the
test (30d) the mortality is reported. Note “Sub-sampled” in the Experimental Design field of
the records directly affected, since these sub-sampled organisms may or may not be
included in the final calculation for mortality.

When coding field or lab exposure publications, additional related coding parameters that
do not get coded in the Habitat or Substrate fields, are added to the Experimental Design
field.

Example: suspended mesh bags

Other Effects Comment

The Other Effects Comment field is used to record information regarding other toxicity tests
or effects reported in the publication that do not meet ECOTOX minimum data
requirements. For example, if the paper reports that this chemical was also applied as a
mixture, enter “MIXTURE” in this field. Other comments entered in this field would include
information about effects reported in the publication that are tested in conjunction with
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chemical toxicity such as temperature, salinity or pH effects.

UNIFY Habitat Information

Habitat Code

Codes based on the Cowardin system code (see ECOTOX Code Appendix - Appendix X
located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf) are used to
describe the habitat. Select the one-letter code used to describe the habitat from the
dropdown menu (e.g. Lacustrine, Riverine or Grasslands). If the author does not provide
any information about the habitat, select ‘NR’.

Geographic Code

This field will contain the state, province or country name of the test site along with the Geo
code. Select the appropriate location from the dropdown menu. If the test site is not
reported, ‘NR’ is coded. (ECOTOX Code Appendix - Appendix BB contains a listing of
country, region, province names and associated Geo code located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf).

Substrate

The bottom substrate in Aquatic field studies is chosen from the dropdown menu (e.g. clay,
gravel, mud). The Substrate codes are also listed in ECOTOX Code Appendix - Appendix Y
located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf. If there are no
applicable codes, record as the author states in the literature. If a substrate is not reported,
‘NR’ is coded. A mixture of sediment types is coded as "Mixture" and text is included
identifying the most prevalent soil type(s) in the mixture in the Experimental Design field.

Application Date

The application date is the time of initial exposure. The format is mm-dd-yyyy, e.g. 12-01-
1993. If one or more parts of the date is not reported, code the letter of the date that is
missing (e.g. 12-dd-1993, mm-dd-1993, 06-15-yyyy). If more than one initial date is
reported (e.g. more than one pond exposed), record the additional dates in the General
Comments. If one pond is exposed multiple times, only report the first application date and
note #x in frequency. If the application date is not reported, ‘NR’ is coded.

Water Depth (aquatic field studies only)

Water depth value and unit are coded for the study site, as reported by the author. 'NR’ is
coded in the Depth field if the author does not report the water depth at the study site. If the
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author only reports the water depth of the entire system or the depth at which experimental
units (i.e., cages) are suspended, ‘NR’ is coded, and depth information is included in the
Experimental Design field. (See ECOTOX Code Appendix - Appendix Z for valid unit codes
located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf)

UNIFY Results Screen

Observed Duration/ Duration Unit

The Observed Duration is a mandatory field for inclusion in UNIFY. In cases where the
observation time is the only duration reported, it is assumed that the exposure duration is
equivalent to the observation time. If the exposure duration is not reported, the paper is
rejected. The period of time recorded in the Duration data field is the time of actual
exposure to the chemical. In some cases a biological time is used, such as an exposure
time reported as “until hatch”, “growing season” or “after the nth egg has been laid”. ‘NA’
will be coded as the duration value for all biological time durations (e.g. Observed Duration:
NA, Observed Duration Unit: gs; corresponds to growing season duration). However,
references to time such as “observed at end of the study period” are not coded; such
papers are rejected as having no exposure duration.

For diet, topical and environmental exposures where the actual exposure is dependent on
biological and environmental conditions, the exposure time is recorded as equivalent to the
study time (even if the study spans multiple generations). This assumption is made to
ensure consistency in data representation; it is not necessarily a true reflection of the
exposure time.

Observed Duration Comment

Record any information necessary to understand the duration of exposure (e.g. exposure
times based on lifestages, complex exposure explanations, etc.)

Endpoint

Note that Endpoint 1 and Endpoint 2 values in the EFED reports are generated from
NOxx/LOxx companion endpoints contained in the UNIFY Toxicity data entry application. All
other endpoints are contained in Endpoint 1 value.

An endpoint is a value derived from statistical analysis or calculation of a specific
measurement, or series of measurements, made during the test. Endpoints may be
classified as measurement endpoints or assessment endpoints. Assessment endpoints
refer to environmental parameters such as population, community or ecosystem
measurements, e.g., growth rates or sustainable yields. Measurement endpoints refer to
specific variables that are used to evaluate the assessment endpoints, such as diversity or
evenness. (Hoffman et.al. 1995; US EPA 1996)
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The ECOTOX Knowledgebase utilize assessment and measurement endpoints which
guantitatively represent the response(s) of a given individual, population, or community to
the effects of a toxic agent. Appendix T of the ECOTOX Code Appendix lists and defines
endpoints used in UNIFY and is located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf.

All author reported endpoints are coded (e.g. EC50, LC50 and LC25). However if more than
one duration is reported for the same endpoint or multiple values for the same point are
reported, the most sensitive value is coded, with the exception of BCF/BAF (see below for
further details about BCF/BAF). If a data set is evaluated using more than one statistical
analysis the endpoints are coded on separate records (e.g. 2 LC50s for same data using
probit and Spearman-Karber will be coded as two separate data records) and report
statistical method in Endpoint comments.

If within a single experiment, the authors report the same endpoint and the exact same
concentration at all durations, only code the duration most relevant to the OPP Standard
Evaluation Procedures (SEPs) taken from the July 9™ 2004 Interim Guidance (see table
below) and note the other endpoints in the comments field:

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
18



EFED: Coding Guidelines

EFED SEP DURATION TABLE

SEP Category

Test Protocol

Recommended Duration

Aquatic Animals

Typical Duration

Acute freshwater fish 96 h
freshwater invertebrates 48 h
estuarine/marine fish 96 h
estuarine/marine invertebrates 96 h
Chronic freshwater fish 28-32d
freshwater invertebrates 21d
estuarine/marine fish 28-32d
estuarine/marine invertebrates
Terrestrial Animals
Acute Avian LD50 (single oral dose) 14d
LC50 (subacute dietary) 5d
Chronic Avian NOEC for 21-week avian reproduction test 21 wk
Acute Mammalian LD50 from single oral dose test 4d

Chronic Mammalian

NOEC for 2-generation reproduction test

2 generations

Plants

Terrestrial

EC25 values - seedling emergence (monocots/dicots) 21d

EC25 values - vegetative vigor (monocots/dicots) 21d

Aquatic vascular, algae

EC50 for vascular plants 7d
EC50 for algae/nonvascular 7d

Bees
contact (LD50) 24 h
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EFED SEP DURATION TABLE

SEP Category Test Protocol Recommended Duration

residue (RT25) 24 h

Endpoints of NOEC/LOEC are only reported as “NOEC” and “LOEC” if the author
specifically reports this terminology.

If the author does not explicitly identify a NOEC/LOEC or a NOAEL/LOAEL (see Appendix
T of the ECOTOX Code Appendix located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf), NOAELs and LOAELs are
determined by the reviewer by analyzing the author reported statistical analysis. The
NOAEL is the highest tested concentration having no statistically significant adverse effect
and the LOAEL is the lowest tested concentration having a statistically significant adverse
effect. (Rand, 1995).

Reviewer Identification of the NOAEL and/or LOAEL

The Reviewer may be required to review each toxicological study and to identify No
Observed Adverse Effect Level (NOAEL) and/or Lowest Observed Adverse Effect
Level (LOAEL) values.

It is important to note that the NOAEL and LOAEL are endpoint specific. For
example, the selected LOAEL for a growth endpoint may be 5.7 Kg/ha whereas the
LOAEL for a population endpoint may be 2.3 Kg/ha. Publications or documents
which report studies of interest to the regulatory community may identify a NOAEL
and a LOAEL, only a NOAEL, or only a LOAEL. Many publications, particularly
those reporting basic toxicological research, do not identify NOAEL or LOAEL
values. In these cases, the Reviewer must determine whether there are sufficient
data available to determine NOAEL and/or LOAEL values.

The process of identifying a NOAEL and/or LOAEL begins by determining whether
statistical analysis of the data was performed. This may be obvious from
presentation of data in summary tables. However, the Reviewer should carefully
examine the text in the methods section, text of the results section, and footnotes in
data tables for information on statistical analysis and results. In cases where no
statistically significant results were observed, the only indication that statistical
analysis was performed may be a description provided in the methods section. If an
appropriate statistical analysis has been performed, the Reviewer applies the general
rules below to identify NOAEL and/or LOAEL values. The general rules for
determining each LOAEL/NOAEL and their exposure durations are as follows:

¢ The Reviewer identifies a NOAEL when there are no statistically significant
differences.
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e There are five experimental design scenarios possible when identifying a

LOAEL:

1.

2.

If one result is reported (single concentration and single duration) and
the difference at that only data point is significant, then the reviewer
codes a LOAEL at that duration and concentration.

When there are multiple durations reported for one concentration and
the organisms are dosed one time only (acute exposure), the first
significant duration is chosen as the LOAEL, even if the data turns
non-significant at later durations (See Example A). If the endpoints
then go non-significant and again back to significant later (i.e. no
statistical trend), a NOAEL is coded at the last duration and “no clear
dose response” reported in the Endpoint Comments (See Example B).

Example A — Acute Exposure — Multiple Durations/One Concentration

Doses\Duration

Day 1

Day 2 Day 3 Day 4 Day 5 NOAEL/LOAEL

10 mg/kg

no

no sig sig no Day 3 LOAEL 10mg/kg

Example B — Acute Exposure — Multiple Durations/One Concentration

Doses\Duration

Day 1

Day 2 Day 3 Day 4 Day 5 NOAEL/LOAEL

10 mg/kg

no

sig no sig no Day 5 NOAEL 10mg/kg

No clear dose response

3.

When there are multiple durations reported for the same concentration
and the animals are dosed continuously, the LOAEL is only coded
when the trend goes from non-significant to significant and does not
change back at a later duration (See Example C). In this case the
LOAEL is coded at the first significant duration. If the data changes
back to non-significant at later durations, a NOAEL is coded at the last
duration and “no clear dose response” reported in the Endpoint
Comments (See Example D).

Example C — Continuous Exposure — Multiple Durations/One Concentration

Doses\Duration

Day 1

Day 2 Day 3 Day 4 Day 5 NOAEL/LOAEL

10 mg/kg/d

No

no sig sig sig Day 3 LOAEL 10mg/kg/d

Example D — Continuous Exposure — Multiple Durations/One Concentration

Doses\Duration

Day 1

Day 2 Day 3 Day 4 Day 5 NOAEL/LOAEL

10 mg/kg/d

No

no no Day 5 NOAEL 10mg/kg/d

No clear dose response

sig sig
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4. When data are reported at multiple concentrations but only at a single
duration, the reviewer assigns a LOAEL at the lowest, significant
concentration (See Example E). Because multiple concentrations are
reported in this case, companion NOAELSs (at the largest
concentration without a significant adverse effect) may be coded.

Example E — One Duration/Multiple Concentrations

Doses\Duration Day 1 NOAEL/LOAEL
10 mg/kg/d no Day 1 NOAEL at 10 mg/kg/d,
LOAEL at 20 mg/kg/d
20 mg/kg/d sig
30 mg/kg/d sig

5.  When the paper provides results at multiple durations and multiple
concentrations, the reviewer first looks at the lowest concentration. If
there is a significant, adverse effect (and a clear dose response), the
shortest duration is coded. If there is no adverse effect at the lowest
concentration, then the reviewer proceeds to the next lowest
concentration, and so on. When deciding between LOAEL endpoints at
the shortest duration or lowest concentration, the lowest concentration
takes precedence (See Example G)

Example G — Multiple Durations/Multiple Concentrations

Doses\Duration Day 1 Day 2 Day 3 LOAEL/NOAEL
10 mg/kg/d no no sig Day 3 LOAEL at
10 mg/kg/d
20 mg/kg/d no sig sig
30 mg/kg/d sig sig sig

The following examples are provided to assist in properly assigning NOAEL and LOAEL
values when multiple durations and multiple concentrations are reported and were taken
from EcoSSL Guidance Documents 4-3, Standard Operating Procedures #4: Wildlife TRV
literature review, data extraction and coding (http://www.epa.gov/ecotox/ecossl/SOPs.htm):

Example 1

Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
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Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no no no 2 week
2 weeks sig sig sig LOAEL 10
3 weeks no no no
Example 2
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no no sig 1 week
2 weeks no sig no NOAEL 20; LOAEL
3 weeks no no sig %0
Example 3
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no sig no 2 week
2 weeks no no sig NOAEL 20;
3 weeks no sig no LOAEL 30
Example 4
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week sig no no 3 week
2 weeks no sig no NOAEL 20; LOAEL
30
3 weeks no no sig
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Example 5
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no no sig 1 week
2 weeks no sig no NOAEL 20; LOAEL
30
3 weeks sig no no
Example 6
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no no no 3 week
2 weeks no no no NOAEL 30
3 weeks no no no
Example 7
Duration\Doses 10 mg/kg/d 20 mg/kg/d 30 mg/kg/d NOAEL/LOAEL
1 week no sig no 3 week
2 weeks no sig no NOAEL 30
3 weeks no no no

W hen selecting among multiple Effect Measures for the Same Effect type, the
Effect Measure resulting in the lowest concentration LOAEL is coded, provided a
clear dose response relationship is evident. For example, if a population abundance
(POP/ABND) LOAEL of 0.50 kg/ha and (POP/BMAS) biomass LOAEL of 0.75
kg/ha were both reported, the more sensitive LOAEL of 0.50 kg/ha would be
reported as the endpoint and Biomass would be recorded in the Endpoint Comment
field. If both Effect Measure LOAELSs are at the same concentration, then the
LOAEL at the shorter duration is coded. If the LOAELSs are at the same
concentration and duration, the Effect Measure LOAEL with the smaller p-value is
coded. If the LOAEL concentrations, durations, and p-values are all the same for
multiple Effect Measures, then the reviewer chooses one LOAEL to represent the
Effect Measures.

If there are multiple Effect Measures for the Same Effect Type, but they are from
distinctly different experiments, each Effect Measure would be coded. For example,
Expl has a POP/ABND endpoint, Exp2 has a POP/BMAS endpoint, and Exp3 has
a POP/ABND endpoint, all three endpoints would be coded for the same paper.

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016

24




EFED: Coding Guidelines

o Positive/beneficial effects (e.g. increase in growth (GRO) over control, decrease in
injury (INJ) over control, increase in abundance (POP) over control) that are
statistically significant are coded as NOAELs and the longest duration is recorded.
A remark must be placed in the Endpoint Comments field stating either “statistically
significant increase over control” or “statistically significant decrease over control”,
whichever is applicable.

e Companion endpoints (i.e. NOAEL/LOAEL) may be reported in the same test record
if the endpoints are for the same duration, effect measurement, and test.

When a paper contains endpoints for the same effect measurement for both drug-
induced state organisms and “clean” organisms, only the endpoints using “clean”
organisms should be coded. However, if the paper only presents drug-induced
experiments, those drug-induced endpoints would be coded.

e Endpoints during recovery phases are not coded unless they are the only data
reported for an effect in the paper. Recovery endpoints in aquatic papers are data
taken after the transfer of organisms from treated water to clean water. The only
terrestrial studies with recovery endpoints usually involve earthworms moved from
treated to clean soil. Diets that are changed from treated to clean food/water or
environmental applications that dissipate are not considered recovery effects. If an
endpoint must be coded during the recovery phase, “Recovery’ is noted in the
Endpoint Comments.

The occurrence of no mortality (0%) or complete mortality (100%) is treated as an
endpoint. The endpoints NR-LETH and NR-ZERO will always be coded for mortality
effects of 100% mortality and 0% mortality, respectively. The 100% mortality data point at
the lowest concentration/ shortest duration is coded. Similarly, the 0% mortality data point
at the highest concentration/ longest duration is coded.

If for a laboratory test exposure the authors report “all fish died”, code as NR-LETH and
100% mortality; however, for a field exposure, unless conducted in an enclosure of some
type, it is difficult to assume that truly 100% of the fish are known to be dead; therefore the
field exposure report of “all fish died” is not coded. The term “nil” is defined as “naught or
nothing”, therefore, when used by an author, it will be assumed to mean 0% mortality and
coded as NR-ZERO.

In contrast to other endpoints, the additional mortality effects are coded along with the NR-
LETH and NR-ZERO endpoint data. For example:

Mortality Table 1
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ug/L

24 H

48 H

72 H

96 H

25

40

65

90

100 NR-LETH

100

100

100

A) LC50s reported in publication, code:

LC50s as reported
NR-LETH: 4 ug/L at 24 hr
NR-ZERO: 1 ug/L at 96 hr

B) LC50s not reported in publication, code:

NR-LETH: 4 ug/L at 24 hr
NR-ZERO: 1 ug/L at 96 hr

Mortality Table 2

24 H

48 H

72H

96 H

0

0

0 NR-ZERO

11

20

25

38

72

45

60

67

90

90

100 NR-LETH

100

100

A) LC50s reported in publication, code:

LC50's as reported

NR-LETH: 4 ug/L at 48 hr EFCT%: 100

NR-ZERO: 1 ug/L at 72 hr EFCT%: 0
B) LC50s not reported in publication, code:

NR-LETH: 4 ug/L at 48 hr EFCT%: 100

NR-ZERO: 1 ug/L at 72 hr EFCT%: O

Mortality Table 3

24 H

48 H

72 H

9% H

0

0

7

13

0

28

45

60

38

44

67

100

38

60

100

100

A) LC50s reported in publication, code LC50's as reported
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B) LC50s not reported in publication, code nothing

Mortality Table 4

ug/L 24 H 48 H 72 H 9% H
1 0 0 0 0

2 0 0 7 13

3 0 28 45 60

4 38 44 67 100
5 38 60 100 100
6 100 100 100 100

A) LC50s reported in publication, code LC50's as reported
B) LC50s not reported in publication, code nothing

Trend

The observed or measured response trend as compared to the control is coded when
reported or graphically displayed.

Effect Type

Select from the dropdown menu the specific observed effect as presented in Appendix S of
the ECOTOX Code Appendix located at
https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf. When an author reports
multiple endpoints under the same Effect Type, only the most sensitive endpoint is chosen.
For example, if an author reports endpoints for three different enzymes, only the enzyme
with the most sensitive endpoint is coded.

Effect Measure

Generally, “measures” or “measurements” are variables used to aid in the interpretation of
the degree of response to a toxicant by an organism. Select an appropriate Effect
Measurement from the dropdown menu. If the author's effect appears to be a new effect
code, discuss and forward to EPA Data Manager for approval.

Response Site

A response site code is used to identify specific organ and tissue effect sites for effect
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measurements. For example, response sites are used for ACC, BCM, ENZ, HRM, CEL,
GEN, HIS, INJ, IMM, PHY, GRO, and MPH effects and associated endpoints. Select the
response site from the dropdown list. If a response site is not reported or not applicable
(e.g. mortality, behavioral effects) the field is coded as ‘NR’.

Effect % Response

The Effect % Response field is used when the effect is reported as a percent change (e.qg.
percent of the total population or percent increase or decrease). Do not recalculate author
reported data into percent. If the percent effect is coded from a graph, code the percent
values using a qualifier, i.e. <, >, or ~. If the effect percent is not reported, the field is coded
as NR. For NR-ZERO and NR-LETH endpoints, the field is coded as 0% and 100%,
respectively.

Conc Type/Value/Unit

Concentration Type is populated from the entry made on the Test Information tab.

Report the Endpoint concentration in the same units used by the author. If the author
reports that the concentration is based on active ingredient or acid equivalent choose the
unit preceded by Al or ae from the dropdown menu (e.g. Al mg/kg or ae mg/kg). Do not
convert any units. (See ECOTOX Code Appendix - Appendix N for a list of concentration
units located at https://cfpub.epa.gov/ecotox/blackbox/help/codeappendix.pdf). The
confidence interval, fiducial limits, or range is recorded in the following format Mean(min to
max) if available and greater than zero, record confidence intervals with negative values in
the Endpoint Comments "Author reports confidence limit as (min to max)”. For aquatic
studies, the water concentration is coded in this field, except for diet studies, where the
concentration in the food is coded. If a test is run with two sources of chemical, such as
diet and water, code the concentration of the diet in the CONC field, the EXP TYPE field as
FD and code "WATER CONC RPT” in the Concentration Comments field. If the
concentration reported from spiked sediment studies is the pore or overlying water
concentration, record the concentration in the CONC field, and code "PORE WATER
FROM SPIKED SEDIMENT” or "OVERLYING WATER FROM SPIKED SEDIMENT” in
the Concentration Comments field and ensure that the Exposure Type is ‘L’ (leachate).
When multiple dose/concentration units are reported (e.g., ppm and mg/kg body wt), code
the unit that represents the more accurate dose the organism receives (e.g., mg/kg body wt
iS more accurate than ppm).

Bioconcentration Factor (BCF)

The Bioconcentration Factor (BCF) is a value, usually reported with the units of L/kg,
describing the degree to which a chemical can be concentrated in the tissues of an
organism in the aquatic environment. At apparent equilibrium during the uptake phase of a
bioconcentration test, the BCF is the concentration of a chemical in one or more tissues of

U.S. EPA OPP Environmental Fate and Effects Division (EFED) Coding Guidelines SOP June 2016
28



EFED: Coding Guidelines

the aquatic organism divided by the average exposure concentration in the water. The
number is calculated by dividing the concentration of the exposure chemical found in the
tissue by the concentration of the chemical found in the exposure water,

BCF = g/kg chemical in organism tissue

g/L chemical in H,O
or it is calculated from a ratio of rate constants, if at steady state,
BCF = K1 (uptake)
K2 (elimination)

The author-reported BCF value is coded in the BCF field. If an author reports more than
one type of BCF (i.e. lipid normalized, regular, or radioactive equivalents) for the same data
point; code lipid normalized over regular and regular over radioactive equivalents.

When multiple concentrations, durations and/or tissues are reported with BCF or BAF
values, the highest BCF or BAF value among the concentrations tested at the longest
duration is coded.

Example: BCF values are reported for three durations, four concentrations and three
tissues. The highest BCF value at the longest duration is coded in the case below: the
Liver BCF of 700 at 60 days and 500 ug/l is coded, with 700 being recorded in the BCF
Field. The Endpoint Comment would be: Intestine and Kidney BCFs at 40, 50, and 60
days and additional concentrations also reported.

Chemical Concentration | 50 ug/L | 125 ug/L | 250 ug/L | 500 ug/L
INTESTINE
40 day BCF 30 75 76 82
50 day BCF 30 7 85 82
60 day BCF 65 85 87 90
KIDNEY
40 day BCF 28 18 19 20
50 day BCF 35 18 21 21
60 day BCF 40 18 30 28
LIVER
40 day BCF 180 390 420 400
50 day BCF 200 400 420 550
60 day BCF 350 580 450 700
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Only Conc Tested

Select “Only Conc Tested” checkbox when only one concentration was tested.

Significance

The statistical significance field is coded when the author has presented statistical analysis
as compared to the controls in the test result.

The valid codes for this field are:

CODE DEFINITION

SIG Concentration(s) identified as significant (code lowest concentration in series of
significant treatments)

ASIG All toxicant concentrations significant (including single concentrations exposures)

NOSIG Concentrations identified as not significant (code highest concentration in series of
non-significant treatments)

ANOSIG All toxicant concentrations not significant (including single concentrations exposures)

NA Not applicable (use for LC50, EC50, BCF, MATC, NR-LETH, AND NR-ZERO)

NR Not reported

If statistics are presented in the publication, unless the authors state otherwise, assume
that the exposure treatments were compared to the controls.

Significance Level

Report the level of significance for the resulting endpoint value, as given by the author. Use
operators (>,<,>=,<=) if given by the author. If statistical analysis has been performed, but
the author(s) do not report a specific p-value for a given endpoint, record ‘NR’ in the p-value
field.

Chemical Analysis Method

The Chemical Analysis Method data field identifies whether nominal or quantified exposure
dose values were reported by the author(s). For the specific exposure level, select from the
dropdown menu whether toxicant concentration was measured (M) or
calculated/nominal/unmeasured (U). When it is not clear whether reported concentrations
are measured, calculated or unmeasured, you should select Not Reported ‘NR’ for the field
value.

This field defines the concentration which was used in reporting the endpoint. Publications
may report the Unmeasured concentrations used in the Methods then report the endpoint
concentration as Measured. Measured is selected in this case. Always select the code
which represents whether the specific endpoint concentration was measured or
unmeasured. If both measured and unmeasured concentrations for the specific
effect/endpoint are reported, record only the measured concentrations.
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If authors report that the measured values are within a percentage of the nominal and only
the nominal concentrations are reported, code the chemical analysis methods as ‘Z’,
signifying that the concentrations were analyzed.

For instances where the author only reports measured concentrations for some of the
treatment (Dose) levels but reports all unmeasured concentrations, code the unmeasured
values for each treatment level so that the range of concentrations is consistent and
monotonical. The measured concentration values are coded into the Dose Comments field
for the corresponding unmeasured value. Denote all of the Chemical Analysis Method_as
‘X', signifying that a combination of measured and unmeasured values was reported.

If the doses/concentrations are reported as both measured and unmeasured values but
ALL analysis is based on the unmeasured values, code ‘U’, the unmeasured values and
note “MEASURED CONCENTRATIONS ALSO REPORTED?” in the Other Effects
Comment field.

If in a paper the author reports one test set up, reports both measured concentrations and
unmeasured concentrations for all concentrations tested and reports some endpoints based
on the measured values and some endpoints based on the unmeasured values, two
separate tests are coded. One test reports the measured values for the Dose Value with the
endpoints based on the measured values with ‘M’ in Chemical Analysis Method. A second
test is coded reporting the unmeasured values in Doses_with a Dose Comment
“MEASURED VALUES ALSO REPORTED” with the endpoints based on the unmeasured
values and ‘U’ in Chemical Analysis Method. Note that if an endpoint is reported in both
unmeasured and measured values it is coded as the measured value in the measured test.
For example, if the LC50 is reported in both measured and unmeasured values, only the
measured value result is coded.

For instances where authors report either unmeasured or measured test concentrations
and report the results as the opposite analysis method, e.g. author reports nominal test
concentrations and reports the ECxx result values based on measured concentrations, do
not code the test concentrations. Add a comment in the Experimental Design data field
“MEASURED TEST CONCENTRATIONS REPORTED"” or “UNMEASURED TEST
CONCENTRATIONS REPORTED” as needed.

When chemical measurements are conducted on stock solutions, but nominal
concentrations are reported for effects or endpoints, code as Unmeasured. When chemical
measurements are conducted periodically throughout the exposure but the reported
measurements are not correlated with the effects, code as Unmeasured. When chemical
measurements are conducted periodically throughout the exposure and the effects are
coordinated with the measurements, code as Measured.

Even if measured values are reported by the author to have deteriorated by the end of the
exposure, the Measured code is still used. It is acceptable to assume that if the author used
measured concentrations in residue analysis that these measured values were carried over
to calculate BCF values.
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Endpoint Assigned

This field is used to identify the source of the effect or endpoint information. If the endpoint
was reported by the author in the publication a 'P' is selected from the dropdown menu.
Endpoints calculated by the author must be specifically identified (i.e., LD50, LT50 or
NOEL/NOEC). If the endpoint was assigned by the reviewer, an 'R' is coded (i.e. NR-
LETH, NOAEL, LOAEL).

Example 1. Author reports NOEC in paper but does not include companion endpoint - LOEC. If
reviewer can determine LOEC from data, an ‘R’ is coded for the LOEC (code ‘by definition’ in the
Endpoint Comments field) and a ‘P’ is coded for the NOEC.

Example 2. Author uses TLm (median tolerance limit) for 50% mortality endpoint. Reviewer can
code the endpoint as LC50 and puts ‘R’ for reviewer assigned endpoint (code TLM in the Endpoint
Comments field).

Endpoint Comments

Include any comments related to the endpoint chosen. Comments may include text such
as, “NO CLEAR DOSE RESPONSE”", “STATISTICALLY SIGNIFICANT INCREASE
OVER CONTROL”, “STATISTICALLY SIGNIFICANT DECREASE OVER CONTROL”,
“FECUNDITY AND PROGENY EFFECTS ALSO REPORTED?”, “EFFECT ALSO
REORTED IN HEART, KIDNEYS AND THYMUS".

This field is also used to record any Effect Measures under the same Effect Type of lesser
or equal sensitivity to the reported endpoints. For example, if a population abundance
(POP/ABND) LOAEL of 0.50 kg/ha and (POP/BMAS) biomass LOAEL of 0.75 kg/ha were
both reported. The more sensitive LOAEL of 0.50 kg/ha would be reported as the endpoint
and Biomass would be recorded in the Endpoint Comment field.

Species Final W eight

The body weight of the organism at the time of the observed effect response is reported. If
multiple body weights are given throughout the test, report the weight at the time the
response is reported. If a range of weight is given for the organisms, report the range of
weights. Report the treatment group weight, if weights are given for both a treatment group
and a control group.

UNIFY Media Characteristics

General Guidelines for Water Chemistry Parameters

These measured values pertain either to the test water chemistry or the dilution or culture
water chemistry values. In the absence of test water chemistry parameters, it is acceptable
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to report the culture, holding tank, acclimation, control or dilution water, or pretest conditions
(note in the General Comments where water chemistry parameters were taken, if not from
test water). Water chemistry parameters measured prior to or after the exposure period are
coded only if test water chemistries are not reported in the publication. If the author reports
the test conditions as “similar” to other methods in the paper, do not code the water
chemistry values.

If in aquatic studies the values for these data fields are based on dilution water, reference
water, or the author calculates these values prior to adding the test material, the value will
be followed by an asterisk.

When water chemistries differ between samples (e.g., test chamber or water body), and
results are obtained from only some of the samples, water chemistries should be reported
for only those samples actually tested. The following are two examples on coding water
chemistries:

Conc Temperature pH
(Celsius)
1 ug/l 20.4 7.9
(20.1-20.7) (7.5-8.3)
2 ug/l 20.5 8.0
(20.2 - 20.8) (7.6 - 8.4)
3 ug/l 20.4 7.8
(20.0 - 20.8) (7.7-7.9)

Example 1: Statistics are presented for Protein content and it is found to be significant at 2
and 3 ug/l. The data coded for Temperature and pH are for the specific concentration.

Code: Endpoint: LOAEL Effect: BCM Measurement: PRCO Concentration: 2 ug/I
pH: 8.0 (7.6-8.4) Temperature: 20.5 (20.2-20.8)

Example 2: Statistics are presented for Glucose content and all concentrations are found to
be not significant. The data coded for Temperature and pH are for the specific
concentration.

Code: Endpoint: NOAEL Effect: BCM Measurement: GLUC Concentration:3 ug/I
pH: 7.8 (7.7-7.9) Temperature: 20.4 (20.0-20.8)

When the author refers to the water chemistry values as approximate a "~" is coded in front
of the value. Graphed data are coded as a range (e.g. 20 to 25) or as < or > values and the
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term “graphed” is noted in the General Comments field, e.g. temp/graphed//.

Water chemistry values should be coded as reported by the author.

Temperature

Report the temperature as presented by the author. Do not code temperatures for either
aquatic or terrestrial studies noted as “room temperature”. If a range of temperature is
given, report the range of temperatures. Select from the unit dropdown menu either Celsius
or Fahrenheit. Preferentially code the exposure temperature over the acclimation or pre-
testing temperature

In aquatic studies, when temperatures are reported for incubation chambers or water baths,
these temperatures are acceptable for reporting as test temperatures. Follow the general
water chemistry parameter rules above for using asterisks in aquatic studies.

In terrestrial studies, if the temperature of the treated media is not presented, but the
temperature value is stated for the untreated or acclimation media, code the untreated
media temperature and add an asterisk to the end of the value. When temperatures are
reported for incubation chambers, these temperatures are acceptable for reporting as test
temperatures.

Hardness/Units

Report the information about the test media hardness, as presented by the author. Enter the
numeric value for hardness into the Hardness data field. Select the Hardness Units from
the drop down list as reported by the author. Select the units from the dropdown menu. If
the author only reports the terms “hard” or “soft”, report ‘NA’ in the Hardness Value field
and select ‘HARD’ or ‘'SOFT’ from the Units drop down menu. If the author reports a
hardness value but does not identify a unit and/or refers to the value as “total”, standard
units (mg / L CaCO3) are assumed and the value coded.

Dissolved Oxygen

This parameter represents the dissolved oxygen of the media. Code the author-reported
dissolved oxygen in this field. If a range of values is given, report the range of values.
Choose the author-reported unit from the unit dropdown menu. If the author reports that the
Dissolved Oxygen is saturated, report ‘NA’ in the Dissolved Oxygen Value field and select
‘SAT’ from the Units drop down menu.

Media pH

Report the pH of the test media used, as reported by the author. If a range of pH is given,
report the range. For terrestrial studies, if the pH of the treated media is not presented, but
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the pH value is stated for the untreated or acclimation media, code the untreated media pH
and add an asterisk to the end of the value. Follow the general water chemistry parameter
rules above for using asterisks in aquatic studies.

Salinity

Report the salinity of the test media used, as reported by the author. If a range of salinity is
given, report the range. Choose the appropriate unit from the dropdown menu.

Conductivity

This parameter represents the conductivity of the media. Code the author-reported
conductivity in this field. If a range of values is given, report the range. Choose the author-
reported unit from the unit dropdown menu.

Organic Matter/Units/Type

Report the information about the test media organic matter, as presented by the author.
Enter the numeric value for organic matter into the Organic Matter Value data field.
Sediment organic carbon values are not reported. Select the Organic Matter Type and
Organic Matter Units from the drop down lists as reported by the author. Again, report the
ranged values.

BLM Water Parameters (Fields Used for Coppers, PCP and Arsenic)

The following table lists water chemistry parameters for the Biotic Ligand Model. These
parameters represent the water chemistry of the media. Input all author-reported
parameters into their respective fields. If a range of values is given, report the range.
Choose the author-reported unit from each of the unit dropdown menus.

Field Name Definition Comment

Alkalinity Alkalinity If the author reports an alkalinity value but does not identify a unit and/or
refers to the value as “total”, standard units (mg / L CaCO3) are assumed
and the value is coded.

Humic Acid Humic Acid

Na Sodium

Cl Chlorine

Dissolved Dissolved inorganic

inorganic carbon

carbon

Ca Calcium

K Potassium
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Fi

eld Name Definition Comment

5

Magnesium

%}
S

Sulfate

[%2]

Sulfur

Reviewer Quality Assurance (QA) Procedure

After a paper has been coded, it is forwarded to another experienced Reviewer for Quality
Assurance (QA). The QA procedure follows these general steps:

1.

uU.S.

With paper in hand, the records are brought up in UNIFY by inputting the
EcoReference Number in the EcoRef Number search box on the References search
screen. When the initial record list appears, look for missing reference information or
species names.

Click on the Test or Result ID number and move between each of the screens or
download the data to Excel for QA. Reviewers will have written test numbers (1, 2, 3,
etc.) next to the endpoints coded in the paper that correspond to the test number they
give each record. For each record, make sure you are following the information in the
paper that corresponds to the endpoint coded.

First make sure that the chemical information on screen matches what is reported in
the paper (CAS number, name, purity, grade, etc.)

Make sure that the species Latin name matches the test organism in the paper. The
check to see that the organism Body Weight, Lifestage, and Age information is
reported correctly. If cultivars or varieties are reported in the Organism Comments, be
sure that they are correctly matched with the endpoints chosen from the paper.

Check that the correct Control has been coded.

Confirm the correct Number of Concentrations tested, the Concentration Values, and
Units are the same as reported in the paper.

Check the paper and evaluate whether the reviewer coded the correct Concentration
Type and Method of Chemical Analysis.

Quickly scan the water parameter fields (e.g. temperature, pH, Hardness) to see that
they match the paper. Also quickly skim aquatic papers to make sure no water
chemistry fields were missed in the coding.

If the paper is a field study, make sure the correct Field Study Information has been
coded (e.g. Application Date, Substrate Code)
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10. Closely examine the paper to be sure the correct Duration, Effect Measurement, and
Response Site has been coded.

11. Check the endpoint coded and make sure the reviewer has chosen the correct
Endpoint and corresponding Concentration and Conc Type.

12. Make sure the reported p-value is correct and that all Comment fields have reported the
necessary information.

13.Once all records have been QA’ed for a paper, skim the paper to make sure that all
data has been coded correctly (All species, Effect Types etc. are captured).

14.1f a small mistake is found the QA’er can simply make the change. However, when
larger mistakes are found or when the QA’er disagrees with the durations or endpoints
chosen, the QA’er should discuss the mistakes with the Reviewer and have them make
the changes. When the QA’er and Reviewer cannot decide on the correct course of
action, the issue is brought to the task manager. The task manager will either make a
decision on how the endpoint should be coded or seek assistance from other
experienced Reviewers.

15. When the QA’er deems the coding correct and complete they select the “RQAed”
button to automatically approve all recently coded or modified records for a paper.

16. The paper is sent for return memo processing.
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