EPA-640f9..82-G24

Octo ber 1982

Pesticide Ass ess mem Guidelines
Subdivision E
Hazard Evaluation:
Wild life and Aqu atic Organisms

PilP8I Id by

Ecoiooicol Effle:t . B..l'lch
Haurd EvaJul"tlon Ojyi.ion
Officii of ,.tici da Pr"'i".. ...

Guidll ;"". Cootdiml1or
Raben K. Hilch

H-.I erlluat ioft Oimio n
Office of P... tic::io:M Prt>gr..".

u.s. Enviro nment ll PrcllltCtion AgII'lCY
OffiCII of PlsticidM ond Toxic Sut»U n"",.
WalhinglOl'l. O.C. 20460

EPA:.....:.-_~~~
October, 1982

PESTICIDE ASSESSMENT GUIDELINES
SUBDIVISION E

HAZARD EVALUATION:
WILDLIFE AND AQUATIC ORGANISMS
by
~coloqical

--

EffeetsBranch
Hazard Evaluation Division
Office of Pesticide Programs

Guidelines Coordinator:
Robert K. Hitch
Hazard Evaluation Division
Office of Pesticide Programs

U. S. Environmental Protection Agency
Office of Pesticide and Toxic Substances
Washington, D. C. 20460

-

,".. -,.---...

Foreword
Subdivision E describes protocols which maybe used to perfor.m
fish and wildlife effects testing to support the registration of
pesticides under tlie Federal Insecticide, Fungicide and Rodenticide
Act (FIFRA). It is a nonrequlatory companion to 40 CFR Part 158,
Data Requirements for Registration. Subdivision E has been the
subdect of comment at a series of public meetings, the last of which
occurred in July, 1982. Data requirements established by 40 CFR
Part 158 are discussed in Subdivision E so that it can be read as a
complete package and so that fish and wildlife testing procedures
can be explained in their proper context.
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I.

ORGANIZATION AND PHILOSOPHY OF SUBDIVISION E

A·

Purpose.

Subdivision E provides g11idelines for testing and infonnation
on data sutmission concerning the effects of pesticides 'on wildlife
and aquatic orqanisms. Data deVeloped according to the g11idelines
in this Subdivision and sutmitted to support the registration of a
pesticide product, will be used by the Agency for detennining
potential hazards to nontarget birds, wild mammals, fish and aquatic
invertebrates.
'
The tests in §§ 71-1, 71-2, 72-1, and 72-2 provide basic toxicity
infonnation which serves as a starting point for pesticide hazard
assessments. These data are used principally for the following evaluations:
- To establish acute toxicity levels of the active ingredient to the
test orqanisms~
- To compare toxicity infonnation with measured or estimated pesticide
residues in the environment to assess potential impacts to fish
and wildlife ~
To provide data which detennine the need for (and support the
wording for) precautionary label statements to minimize the
potential adverse effects to wildlife and aquatic organisms~ and
- To indicate the need for further laboratory and/or field studies.
Additional tests (i.e., avian, fish, and invertebrate reproduction and life-cycle studies) are prOVided when basic data and
environmental conditions suggest possible problems. Data from
these tests are used principally:
- To estimate the potential for chronic impacts, taking into account
the measured or estimated residues in the environment~ and
- To detennine if additional field or laboratory data are necessary
to further evaluate hazards.
Simulated field and/or actual field tests are provided so
that data can be developed to examine acute and chronic adverse
effects on captive or monitored fish and wildlife populations in
natural or near-natural environmentS. These data are needed
only wen predictions as to possible adverse effects in less extensive studies cannot be made, or when the potential for adverse
effects from the use of a pesticide is likely to be high.
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B.

Approach.

1. Organization. The toxicity tests in Subdivision E have been
grouped into two broad areas-: tests for pesticidal effects on birds
and mammals (§§ 71-1, -2, -3,-4, -5); and tests for pesticidal
effects·on fish and aquatic invertebrates (§§ 72-1, 2, -3, -4,
-5, -6,and-7). Each of these groups has been furthf!rsubdivided
into short-tel:m acute and subacute, reproduction, simUlated field,
and fUll field studies.

The tests are arranged in a hierarchical or tier system which
progresses from the basic laboratory test.s to the applied field
studies. The results of each tier of tests shoUld be evaluated to
detel:mine the potential of the pesticide to cause adversf! effects and
to determiriewhether further testing should be considered. Itis
expected that each sequential test will be performed far less often
than the preceding test. Figures 1, 2 and 3 of § 70-1(b) illustrate
the· tier testing. system for avian wildlife, wild mammals, and aquatic
organisms , respectively.
2. Content of paraqraDhs within sections. Within SUbdivision E,
each section provides guidance for a particUlar test or group of
related tests,. and contains the following provisions:
A provision refering to 40 CFR § 158.145 to determine when the
data are required, and containing additional guidance on when
the data are required to support the registration of the manufacturing-use product or formulated product or both;
- provisions outlining test standards that should be complied with
in conducting the studies;
Provisions outlining standards for reporting and evaluating
test data; and
- Examples of acceptable protocols, references to published
documents and technical journalS, and other aids that will
help in planning and conducting toxicity tests.
3. Reportinsr standards. Section 70-4 "R.eporting and Evaluation
of Data" prOVides guidance on the general reporting and evaluation
standards for this subdivision. In- addition, each section contains
a paragraph entitled "Reporting and evaluation of data" which sets
forth the Agency's particUlar standards that apply to each test.
4. Acceptable protocols and references.
Each section includes
paragraphs which generally provide the following kinds of information:
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Examples of acceptable test protocols;
References that may prov~de useful background infonnation in
developing acceptable protocols; and
- References that outline useful statistical procedures for handling
data.
The examples of acceptable protocols are either toose which are not
available in any other published form or which are of widespread
interest because they provide examples of tests which would be
routinely performed. for a significant· number of products. The Agency
believes that publishinqtheacceptable protocols and references with
each seetionis themostef.ficient way of providing this useful
infonnation to all potential users.
Refer.ences to standard .praetices established by the American
Society for Testing and Materials for conducting freshwater fish
acute toxicity studies, freshwater aquatic invertebrate acute toxicity
studies, and marine mollusc Shell deposition andembryolarval toxicity
,studies, appear in the appropriate aquatic test sectic:>ns as examples
of acceptable protocols. Various subccmmitteeswithin AS'IM are
currently preparing standard practices for other studies required by
this subdivision, such as the avian single-dose oral LD50, avian
reproduction, and aquatic accumulation studies. When these standard
practices are ccmpleteci, the Agency will review them, and consider
including them inappropriate sections of this subdivision as acceptable test. protocols.
5. Relation of Subdivision E to other subdivisions. Subdivision E
provides standards for. testing and data subnission concerning the
effects of pesticides on nontarget birds, mammals, fish, and aquatic
invertebrates. The data developed according to Subdivision E and
re:r.uired by 40 CFR § 158.145 represent only a portion of the data
considered in evaluating hazards to nontarget organisms. The
Agency also routinely examines .other infonnation submitted in
response to other sections of 40 CFR Part 158 requirements. In
evaluating the potential hazards, the Agency also considers data
deveJ!oped according to Subdivision D, entitled "Chemistry Product
Chemistry," Subdivision F, entitled "Hazard Evaluation: Humans and
Domestic Animals," and Subdivision N entitled "Chemistry Environmental
Fate."
Data required in 40 CFR § 158.135 and develc:>ped according to
Subdivision F are nonnally adequate to indicate hazard to wild
mammals. Under certain conditions, these data are not sufficient
to assess the potential hazards to wild mammals and further tests
should be conducted. Section 71-3 provides examples of circumstances when additional tests and data on wild mammal toxicity may
be needed.
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Together, the data required by 40 CFR Part 158 are used by
the Administrator to make the determination, required by FIFRA
sec. 3(c)(5), whether a pesticide " •••will perform its intended
function without unreasonable adverse effects on the environment"
and thus whether the pesticide may be registered. The data are
also used by the Administrator to make the "incremental risk"
finding required by FIFRA sec. 3(c)(7) (conditional registration).
SUbdivision E currently does not provid.etl!sting gUidelines to
address the effects of pesticides on nontarget amphibians and
reptiles. At the 'present time, the Agency assesses hazards to
these nontarget organisms from the· Use bfpesticideson a case-bycase 'basis ;'.using all available andappibp;datelciat"" ..... TheAg~ncy
is currently gathering literature on the effects Of pesticides· on
amphibians and reptiles, and on the appropriate test methods needed
to measure ·.these effects. After a review of the available ·literature, the Agency lila!y determine:
- That the datarequ;i.red by 40 CFR Part 158.145 and developed according to Subdivision E of the guidelines are sufficient to
determine hazards to nontarget amphibians and· reptiles; or
- That additional data are needed in order to determine hazards to
these nontarget organ:i·sms.
-------:.-.
The latter would necessitate the establishment of data requirements
in 40 CFR § 158.145 and the development of guidelines for testing
and data submission concerning the effects of pesticides on nontarget
amphibians and reptiles.
II.

MAJOR ISSUES

Public comments and Agency review of the 1978 proposed Subpart
E guidelines identified a number of major issues which are presented
in this discussion. Many comments covering both major and minor
points were adopted by the Agency, and corresponding changes in the
guidelines were made. Discussions of the major issues hrought up by
public comments are presented in the following paragraphs.

A.

Data Requirements for ManufacturinerOse Products •

. In the Preamble to the 1978 proposed Guidelines, EPA asked for
public comment on the question as to whether or not the data requirements of this subdivision should be e~tended to manufacturin~use
products. After serious consideration of this issue, the Agency
has concluded that extending the data requirements to such products
is appropriate. The Agency was influenced by the views of commenters
on "this issue who generally favored a data submission requirement

..
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which makes the basic manufacturer of an active ingredient responsible
for providing most of the effects data.
Therefore, 40 CFR § 158.50, entitled nFo:cnulators' Exemption"
requires a registrant of a manufacturing-use pr9duct to sul::mit (or
cite) any data pertaining to the safety of an active ingredient in
its product if the same data are required to support the registration
of an end-use .product that could legally be produced fran the registrant's manufacturing-use products.
(An end-use product is a
pesticide product bearing label directions for immediate end-use as
a pesticide.) section 158.50 also provides that suchdata.must be
submitted by an applicant for registration of the end-use product,
except that the producer of the end-use produ,ct will generally not
have to subnit or cite data pertaining to registered products which
the end-use producer purchases and uses to fo:cnulate the end-use
product. This decision reflects the Agency's expectation that
manufacturing-use product registrants will be the major source of
registration data, and that end-use product fonnulators will, in
most' cases, need to suply much less data. Thi,s decision isconsistent with the prO'Tisions of, and Congressional intent behind, sec.
3(c) (2) (D) of FIFRA, which provides that:
No applicant for registration of a pesticide who
propOses to purcha~ a registered pesticide frc:tn
another producer in order to fo:aiJ.ulatesuch purchased
pesticide into an end";'use 'pr6duct shall be required to
(i) subliit or ci~e data pertaining to the safety
of suc.~ purchased product; or
(ii) offer to pay reasonablecanpensatio'n
otherwise required [§ 3(c) (1) (D) of FIFRA] for
use of any such data.
Implicit in sec. 3(c) (2) (D) is Congress' expectation that it
would be the registrant of the manufacturing-use product who would
prO'Tide significant amounts of data pertaining to the sa;Cety of its
product.
(See, e.g., Sen. Rep. No. 334, 95th Cong., 1st Sess., pp.
8-9. )
MoreO'Ter, if data requirements were imposed solely on registrants
of end-use products, seC. 3(c) (2)(D) might be read to prevent the
Agency fran obtaining data on the grounds that the data pertain to
the safety of a purchased product.

B.

Degree of Specificity in the. Guidelines.

In responding to the proposed version of the guidelines, canmenters argued both that the guidelines were too specific and that they
were too general. The Agency has sought to strike a balance between
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these concerns. The Agency has. rejected a step-by-step or "cookbook"
description of test procedures because it recognized that any specific
detailed method may riot be suitable for the evaluation of all pesticides, and that new test procedures are constantly being developed.
For example , the Agency believes that testing guidelines should
have the fleXibility bJ.take into account differences in test
equipment, personnel, animals at various laboratories, and characteristics of the pesticide actually being tested •. ConsequentlY,
theAgeri~y has sought to. establish teststanda.rds which possess
the. specifici tynece~sary for datacQllparison, b1.1tretain the,
flexibility to ac.Canmbdate the other considerations 'noted aboVe.

C.

Reporting of Data.

Several canmenters suggested that not all the information listed
under proposed § l63.70-l(c) Reporting of data needs to be subnitted
wi th each report.
They recanmended that information such as the
physical and chemical properties of the test substance, assay
methods, and identity of the test substance should be sul::mitted to
the Agency only once with each application. The Agency agrees,
and does not:. request duplicative subnission of data. Therefore,
references to dati. furnished in response to the requirements of
40 CFR Part 158 will be accepted, provided that the canplete text
of the data is actually supplied elsewhere in a sul:mittal and is
properly marked or headlined for reasonable accessibility.
EPA has also revised the general reporting standards in Subdivision E in response to suggestions that the standards which do
not apply to all or most of the tests be deleted from this
section. Acco:rdingly, the Agency has revised and relocated these
reporting standards. They now appear in the sections prescribing
reporting requirements for specific tests. A few reporting standards
that apply to a majority, but perhaps not all, of the tests in Subdivision E have been retained in § 70-4 with appropriate qualifying
statements. For example, the standa;-d proposed in § 163.7 O-l( c) (7)
(iii) now reads [at § 70-4(c) (7) (ii)] "Calculation of the LDsO,
LCSO, or ECsO, and the 95 percent confidence interval, when sufficient doses and test organisms are used to establish a dose-response
line." Proposed § l63.70-1(c) (2) Environmental conditions has also
been revised [at § 70-4(c) (6)] so that the data reporting standards
for tests conducted with mammals or birds and those conducted with
fish or aquatic invertebrates now appear in separate paragraphs.

..........-_.
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D.

Test Substance.

There was considerable discussion of the Agency's choice of the
test substance that should be used in the proposed Subpart E tests.
Sane canmenters argued that only the formula ted product should be
tested because isolation of the active ingredient is not always
feasible. They also argued that neither the manufacturing-use product nor the active ingredient in technical form poses an environmental
hazard to wildlife or aqua tic organisms when it is used or di.stributed
in cc:mmerce. Other canmenters, however, felt that testing of the
technical grade of each active ingredient would. be sufficient .because the toxicity of a pesticide product depends. almost exclusively
on the concentration of the activeinqredientin the product. They
felt that the "inert" ingredients in a pesticide (those which do
not cause the intended pesticidal effect) usually havenoinc!ependent
toxic effect on wildlife or aquatic organisms.
The Aqency has considered both sides of the issue, and has
determined that shClrt-termacutetoxicitystudies should be performed
on 1;he active ingredient of the pesticide. Therefore, the fish and
wild'life guidelines now provide that all tests except simulated
andactua.lfie1d studies (§§ 71-5, 72-6 and -7) soouldbe conducted
withthetechIlical grade of active ingredient. (The simulated and
actual field studies should be conducted with the end-use. formUla~~on. )T~is position is based on the Agenc:y' s conclusion that,
in m?~t. casest\th~, toxicity of an. end-use formulation is directly
proportion~ltO the toxicity of.the active ingredients in the .product
andtheir"alDounts~TheAgEmcYisaware that the acute toxicity of
the techri'id'al grade bf an active ingredient can differ significantly
fromt~atofthe,end,;;use formulation \conta.tning that active. ingredient.
The A~e~cy also r~cognizes that· thevariou~ inerts (e. g. I emulsifiers,
surfactants., binderS,ete.) in an end-use formulated product may
affect the toxicity of the active ingredient. Nevertheless, the
Agency believes that short-te.nn acute toXicity tests conducted with
the active ingredient will provide adequate information for identifyingend-use products which may potentially pose ri.sks to wildlife
or aquatic organisms. These risks can be further evaluated in
addi tional studies, including .pen or field tests, ·if necessary.
In addition, short-term acute toxicity tests conducted with the
technical grade 'of the active ingredient :will have less of an
ecoriomic impact than short-term acute toxicity tests conducted
wi th each end~use formula ted product.
There will be circumstances where an exception. to the above
rule is appropriate. Testing end-use formulations, certain inert
ingredients I or other product canponents of concern, in short-term
tests, will be required according to 40 CPR § 158.75(b)on a nonroutine as-needed basis. Past experience. shows that data from
these tests conducted with end-use products are only required in
unusual cases. Testing with end-use ·formulations in short-term
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aquatic tests is required PY 40 CFR § 158.145 only under the following situations:
When the end-use product is expected to be introduced directly
into the aquatic environment when used as directed1
~ When an irtgredient in the end-use product other than the active

ingredient is expected to enhance the toxici ty of the active
ingredient; or
- When a speCifiea EC500f· the technical grade of the active
ingredientapprox:imzites the expected residue level in theaquitic
environmeIit~

The Agency is aware that a single registration of pesticide
products sometimes encompasses multiple formulations (i.e., same
active ingredient at same concentration but varied inert ingredient
components and concentrations). Agency concern about multiple
formulationsdsco~inedprincipallytofonnulation testing in §§715 and 72-7. Under .thesetwo studies, the Agency permits test results
to be obtainedfrcmtestinga representative formulation for the
registration under considera.tion. This is becaus~,inmost instances,
the overriding adveJ:'Se effectwoy.ld be due to the-active ingredient,
which is the ingredient ?f principal concern. .The Agency according
to 40 CFR § 158.7~(b)may,on a case-by-case basi~, require testing
of mere than one of; 1:ile mUltip~e formulations. uncrer a single registratiOn; but thisw±ll not occur often.
these instances, the
concf:!rn would be withe.taluation of possible adve;ise effects that
may be attribut!ed to the va.rious inert i~gredients that .would
differ from formulation to formulation under the same registration.

In

E.

Endangered Species.

Several canmenters argued that the guideline standards which
recommend against the conduct of pen and field studies in areas
containing, or suspected to contain, threatened or endangered
plants or animals [current§§ 71-5(b) (4) and 72-7(b)(4)1, are
excessively restrictive and could place unnecessary and unrealistic lim.itations on field testing. One ccmmenter stated that large
areas of the u.S. could not be used if this policy were strictly
enforced, especially for endangered animals that are mobile, farranging, or migratory. Another cc:inmenter would like to see this
guideline standard deleted because it pertains ~•. the preservation
of wildlife rather than the evaluation of chemicals.
With regard to endangered species that are mobile, far-ranging, or m.igratory, the Agencyrecanmends that field tests not be
conducted in areas determined to be "critical habitat" by the
Office of Endangered Species of the u.S. Fish and Wildlife Service

or in areas known, or suspectedi 11;6
endangered species.

F.

eclnt.ain

individuals of these

Selection of Avian Species.

Several canmenters suggested using avian species qther than mal.lard,
pheasant, and bobWhite quail for various toxicity tests. The test species
that were suggested included domestic chickens and ducks, Japanese
quail, and songbirds. sane canmenters felt that there were no practical.
differences between Japanese quail and bobWhite quail for pesticide
hazard evaluation purposes. They believed, moreover, that Japanese
quail is as sensitive to toxic effects as the. bobWhite, and, like
the bobwhite, there is an existingcjata base on the effects ..of
pesticides on this species. Other canmenters felt that songbirds
were more sensitive a.nd more representative of the North American
avifauna than the. recanmended species and, therefore , should be
used. Final.ly, according to some canmenters, domestic ducks and
chickens have not been demonstrated in the published literature
to be less sensitive than the preferred species, and therefore
ducks and chickens .should be equally acceptable as test species.
In response to the very emphatic and numerous canments on this
topic, the Agency's determinations and rationales pertaining to
preferred species for use in avian tests follow in the next several
paragraphs. Generally ,the species named in the 1978 proposal for
the avian test were retained for the current guidelines.
Ideally, the evaluation of the toxicity and hazards of a pesticide to wildlife would be made under all field conditions in which
the pesticide may be used, and would be made using as many species
as would likely be exposed. However, the number of species to be
evaluated, the number of randan, uncontrollable variables, and the
size andcanplexity of some application sites, canbine to make such
testing canpletely impractical on a routine basis. Thus, for purposes
of hazard evaluation, i t is necessary to limit investigations to
those species Which will yield the most useful information at a cost,
in time and money, that is not prohibitive.
Recognizing ,therefore, that i twould be impossible to test
every potentially exposed species, EPA has recanmended one or more
species which would provide data most useful for hazard evaluation
am consistent canparison among chemicals. The following criteria,
which are not listed in order of importance, have been considered in
choosing species to be tested:
-

(A) The test species slxluld be one which has demonstrated
sensitivity to the effects produced by known toxic chemicals~
that is, i t should be a species about wh,ich the Agency possesses
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substantial historical information on the dose/response of the
test organism to a variety of pesticides. With such information,
EPA can be relatively conf ident that the species will also be
sensitive to toxic effects caused by a previously unevaluated
chemical. In addition, such baseline data allow EPA to canpare
the toxicity of different pesticides, the results obtained in
different test facilities, and the results obtain.eclin the same
test facility over a period" bfitime. The latter two canparisons
are One way'in which EPA can Check the quality of t.he data which
it receives •. The firstcc:mparison is useful in hazard evaluation.
-

(B)
The.test species sooU:ldbe ecBlogiciillly significant, i.e.,
one that occurs naturally in large numbers and in widespread
habitats. Since hazard evalUatioh is made according to the use
pattern, the most appropriate test ani..Illals will' be those that
occur naturally in the ec:016qica.l!c~m1Jnit:eS associated with
the use pattern. If only a limited., number of test species are
to berecanmended, then a sUbstantial benefit is gaineli by
testing a species that isabunaantaridwidely distributed,
because birds .from that species 'are lIkely to be exposed to
pesticides from a variety ofiJllse"pa:tt~rns~ A' nu:~r of species
might be suitable simplyon the basis "of. sellSitivity, but with
widely distributed species thert;!f~·an.addi:~onal advantage' in
that a more direct eXtrapolatiOn frattlaborcl.tory tests to field
situations' can be made.
.

- (cJ

For the purposes of this Subdivision, i t is desirable to use
a test species which is aesthetically or economically valuable
to man.
This is particularly appropriate, considering that many
Agency decisions are based on risk-benefit analyses.

- (D) Test organisms soould be readily available for test purposes.
Moreover, they should not be endangered or threatened species,
they should be amenable to captivity, and they should be economical to maintain in a labora tory-environment. For a test
species to meet these criteria, relatively extensive information
about the nutritional, habitat, and behavioral characteristics
of the natural popUlation soould be known. The source and
history, including origin of breeding stock, genetic canposition,
and history of disease should be . accessible for documentation.
- (E)

The characteristics of test organisms should be appropriate
They should demonstrate
observable effects within a reasonable period of time. For
example, they should have a life cycle sh::>rt enough to accanmodate
reasonably short (1-2 years) chronic and reproductive tests.
They should also be appropriate for acute, dietary, reproductive,
and simulated field tests so that the ccmparisons of the various
tests can be made wi thin the species. They should be amenable
to an experimental design that can be statistically analyzed.
to the types of tests being conducted.
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For example, birds that lay only two eggs per year are generally
not appropriate for reproduction tests. Finally , it is desirable
that the test organisms not be overly susceptible to disease,
parasites, and handling.
Not surprisingly, no single species ccmpletely satisfies all of
the above criteria for every kind of test. The available literature
dealing with the toxicity of pesticides to avian species indicates
that, for the majority of pesticides tested, mallard and bobwhite are
as sensitive or more sensitive than Japanese quail and other domestic
birds. :rfsensitivi ty were the only criterion for the selection of
test species,· the choice between the species would be difficult
to make. However, many other factors (as mentioned above) influence
the selection of acceptable test species.
After much debate and after considering the criteria presented
above, .the Agency believes that, at least for the present, allowing
the use of Japanese quail for toxicity tests is not appropriate. The
primary advantage to using Japanese quail is that they are easily
and economically maintained· and bred in the . laboratory. However,·
the Japanese quail is generally no mor.e sensitive than bobwhite
quail and has a smallertoxici ty data base than bobwhite quail.
Furthermore, the Japanese quail has not beceme a pattof any North
~ n ecological ccmmunity, and consequently we know little .
about how it would behave if used in field stUdies. Therefore,
some species other than Japanese quail would probably be required
for higher tier studies, and EPA would lose the advantages of
comparing data.frcm·.differentltinds of studies on the same species.
The same observatiOnS apply similarly to the dcmestic duck and
chicken. Accordingly, the Agency believes that: these thre.especies
are not as sui table as the ones selected for these guideline!;.
However, it will review the question over the next several years
as new data become available.
The Agency agrees that songbirds may often be more sensitive to
pesticides than the species required by the guidelines. The Agency
also recognizes that many of the nontarget species exposed to a pesticide may be songbirds and, therefore, they may be more representative
of the exposed avian species than the species required by these
guidelines. However, there are no data which show that results from
testing with a species of songbird are more useful than bobwhite or
mallard for predicting the effects of a pesticide on a large number
of bird species. In the future, the Agency may include songbirds in
its test scheme. However, the Agency recognizes that thefeasibili ty
of using songbirds for testing on a regular basis has not been
demonstrated except possibly for the acute oral toxici ty ~est.
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G.

Age of Birds.

Several commenters recommended changes in the age range proposed
in the avian testing standards of §§ l63.71-l(b) (3), 163.71-2(b) (4),
and l63.7l-4(b) (4). Commenterssuggested that younger birds, 10 to
17 days old, should be used in the avian single dose oral test because
they are more sensitive, more unifonn. in response, more available,
less expensive, .and easier to house and handle. They felt that use
of the same age birds for both acute and dietary tests would provide
greater consistency and comparability. Concerning the avian dietary
test, canmenters felt that 1;here was too much flexibility allowed in
the current age requirement of 10 to 17 days. Some recommended ages
were: at the time. of yolk sac abso:rption, 10-16 days for quail ,and
5-11 days fo~.ll'Iallards. The. latter was· suggested by a commenter
because he stated that older mallard ducks can refuse to eat during
the5-day period.in which they would be exposed to treated food and
therefore survive. Thus,<resultsFaD.Such t.estsc()uld indicate no
hazard when . the birds were~eally ~ot exposed to the. treated food
during the test. Other commentt!!rs 1;"ecanmended thai: older birds which
are still within.the birds'] ~ormalreproduetion?-ge range should be
allowed in the avian repr~oQ'uctiontest, because first year birds
(curren"t standard age). are less. productive and Ilk:)re.variable in egg
production.
In response to the numerous comments on this topic, the Agency's
determinations and rationales pertaining to the age of birds l.lsed in
avian tests follow in the next several paragraphs.
Except for the
avian dietary tests, the age of.birds.provided in the 1978 proposal
were retained for the eurre~t guiqelines.
EPA has considered several factors including sensitivi tyin
setting the age of birds for use in avian acute -oral and dietary
tests. First, there is a sUbstantial data base for mallards and quail
that are 16 weeks or older, and also for those that are 10 to 17 days
of age. There is a growing data base for mallards that are between
5 and 10 days old. outside of these ages , the database is meager •
Second, EPA has reviewed data from sufficient numbers of tests to
show that birds within the proposed age ranges normally provide
adequate uniformity of response to determine the toxicity level.
Finally, the Agency intended that all of the birds in any test should
be the same age, and has clarified the wording of the guidelines in
this respect. This is especially cnlcial in the dietary study which
uses juvenile birds, where a range of several days in the age of the
birds could result in excessive variation in the results of that
test. Thus, the guidelines recommend that bobwhite be between 10 and
14 days old and mallards should be between 5 and 10 days old.. In
both cases all birds in a study should be from the same hatch.
"
With regard to the avian reproduction test, the guidelines
continue to recommend birds approaching their first breeding season
for the following reasons:
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- Because the Agency can be rea~t:)Iiabl:y assure<ithat the birds have
not been previously exposed to pesticides as adults;
- Because variability is markedly reduced when all test birds are
of the same age;
- Because the age of immature birds approaching their fi=st breeding
season can be determined IIClre accurately than the age of adult
birds; and
- Because first-year birds would be of lower cost than second or
third-year birds.

H.

Avian Test Doses and Concentrations - Criteria for LDSO and
LeSO Determinations.

Two sections of the proposed guidelines, § 163.71-1 "Avian
single-dose oral LDSO test" and § 163.71;"2 "Avian dietary LeSO test,"
provided that substances not particularly toxic to birds need not be
tested as tooroughly as more toxic chemicals • Specifically, these
sections stated that the applicant may subnit data showing that the
avian LDSO is greater than 2,000 mg/kg, or that the avian LeSO is
greater than S ,000 ppn, instead of dete:cnining precise LDSO or LeSO
val ues. Sever al canmenters want ed to know the Agency's rationale
for selection' of these values.
The Agency provided these "cut off" levels as an option to
the determination of ""precise LDSO and LCSO values for relatively
innocuous cCll\p:>unds. These values (2,000 mglkg and 5,000 ppm) are
,arbitrary. However, the Agency believes that few (if any) pesticides
will be applied at a label rate that will result in residues equal
to or greater than these values. In addition, these "cut off" levels
have a history of use in the literature on avian toxicology, as
evidenced by:
-(A) Tucker, R.K" and D.G. Crabtree. 1970. Handbook of Toxicity
of Pesticides to Wildlife. Fish and Wildlife Service ~esource
Publication 84. 0.5. Dept. ~nterior, Washington, D.C., 131 pp.;
and
-

(B) Hill, E.F., R.G. Heath, J.W. Spann, and J.D. Williams.
1975. Lethal dietary toxicities of environmental p:>llutants to
birds. U.S. Fish and Wildlife Service Special Scientific Report
- Wildlife No. 191. U.S. Dept. Interior, Washington, D.C.
61 pp.
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I.

Avian Single-Dose Oral LOsO (§ 71-1).

A number of canmenters questioned the need for the avian
single-dose oral LOsO test (proposed § 163.71-1). various reasons
were given by the different canIilenters:
- The acute oral test is artificial and not representative of field
situations,
- The acute oral test often provides a misleading picture of hazards
through underestimation of the toxicity of accumulative chemicals
or overestimation of the toxicity of easily degraded chemicals,
- Data from the dietary LCSO tests provide a reliable basis for
assessing potential hazards, even for granular formulations,
and
- There are too many bird tests in the guidelines.
Finally, another canmenter suggested that performing this test is
only appropriate if the dietary LesO is less than 500 ppm or if
other data indicate an unusual hazard.
The Agency recognizes that the avian acute oral test· does not
represent actual exposure in field situations, except in the case
of granular fonnulatio.ns, and baits. The consumption of pesticide
granules and baits by birds is an exposure that is very similar to
the exposure presented by the laboratory LDsO test. The Agency·
contends that either the acute oral test or the dietary test, used
alone, may be misleading in evaluating a pesticide that has cumulative
effects, or one that is easily degraded. One or the other, however,
is likely to represent acute toxicity, and the two in concert should
adequately define the potential hazard to birds.
The Agency rejects the contention that dietary tests are reliable
indicators for granular formulations, partiCUlarly when one or a few
granules exceed the avian LOsO level. Many N-methyl carbamates, for
example, are formulated into granules and are much IlDre toxic to
birds in acute oral doses than in dietary doses. Published data and
data in Agency files indicate substantial dis pa ri ty between acute and
dietary toxicities of carbamate pesticides. This disparity, which
also exists for a few other pesticides, is great enough that reliance
on the dietary toxicity alone could result in unsound hazard
assessments.
The Agency also rejects the contention that the guidelines contain an excessive number of avian tests. The two avian tests that
are routinely required by 40 eFR § 158.145 are relatively inexpensive and easy to perform, and they are essential to assess hazards
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to variou s avian speci es. The costs of these tests
in 1982 are
estim ated to be $1800 for the avian single -dose oral
L050 test,
and $3600 for both avian dietar yLC5 0 tests .
The Agenc y uses data from the avian acute oral LD50
test to
estab lish the acute toxic ity level of a pestic ide to
avian speci es.
The test also provi des addit ional inform ation that
is usefu l for
determ ining· hazar ds of a pestic ide to birds . For examp
le, sympto mology is used to estab lish the toxic action of the pestic
ide to
avian speci es. The slope of the avian LD50 dose- respo
nse line
pro~i des inform ation on safety facto
rs for acute effect s1 a gradu al
slope requi res a highe r safety facto r for acute effec
ts than does
a steep slope .

J.

Mamm alian Acute Toxic ity (§ 71-3) .

Based on the numbe r and natur e of comme nts receiv ed
in regard
to propo sed § 163.7 1-3 (form erly "Mamm alian Acute Toxic
ity," now
"wild Mammal Toxic ity"), the Agenc y has conclu ded that
this sectio n
neede d revisi on to elimi nate misun dersta nding s regard
ing the guidan ce
when such data would be requi red and what test proce
dures would be
accep table .'
The guide lines now expre ssly state that data from this
test are
not routin ely requi red by 40 CFR § 158.1 45, since mamm
alian data
requi red by 40 CFR § 158.13 5 and develo ped accor ding
to subdi vision
F (Haza rd Evalu ation: Humans and Dome stic Anima ls)
are norma lly
suffic ient for asses sing the hazar ds to wild mamm als.
In addit ion,
the "When requir ed" parag raph has been revise d to reduc
e the unintended empha sis on rumin ants. The testin g stand ards
and proto cols
have also been modif ied and expan ded in order to addre
ss the diver sity of situat ions in which addit ional testin g might
be neces sary
and to provid e more guidan ce for applic ants in develo
ping metho ds
to addre ss speci fic situa tions . Addit ional minor chang
es have
been made in the stand ards for repor ting and evalu ation
of data.
Althou gh there are well-d evelo ped and tested metho ds
for deter minin g the toxic ity to labor atory anima ls, toxic ity
testin g has
not been exten sively perfor med with wild mamm als.
The Agenc y welcomes sugge stions for\pr otoco ls that are based on repro
ducib le
exper iment al data.
'
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K.

Avian Reproduction Test (§ 71-4)

Several years ago the Agency recoqnized that pesticides were
causing reproductive impairment in some bird populations. Consequently, in § 162.82 (c)(2) (iiHA) of the 1975 proposed guidelines and in § 163.71-4 of the 1978 guidelines ,t.he Agencydecided
to provide avian reproduction tests for chemicals which had the
potential to affect reproduction inbirds. The design of these
tests ,as with most: test: protocols, is dynamic. The Agency is
constantly strivi.ngto updat$ and improVe these protocols.
In the past, these guidelines have recanmended a testing design
which placed groups of birds in each pen (i.e., mallards: 2 males,
5 females~ and bobwhite: 1 male with 2 females). With this arrangement the number of replicates (pens) needed for each treatment was,
5 and 12 for mallard and bobwhite, respectively. At the 1980
FIFRA Scientific Advisory Panel meeting, the Agency concurred with
the option of pairs testing to accomodate various segments of the
scientific canmtmity who support such a design • . Now that data are
available, the Agency has analyzed the efficiencies of both testing
designs. The qroupdesign provided sufficient sensitivity to detect
a statistically significant reproductive impairment of ·20% or more
using the recanmended number of replicates. For the pairs testing
to achieve this sensitivity, more than 12 replicates are necessary~
calculations haVE! indicated that as many as 25 replicates may be
necessary.
Based on our analysis, the Agency continues to recanmend the
group-pen design. This is consistant with the previous proposed
guidelines. A registrant, in consultation with a testing facililty,
may wish to use the pair-test design. In this case an attempt should
be made to design a test which provides sufficient sensitivity to
detect statistically significant reproductive impairment of 20% or
more. A reference for calculating the number of replicates needed
for a particular level of sensitivity is now included in the guidelines •
This change will result in a more consistent determination of
reproductive impairment, regardless of test design. There will be
no increase in cost if the group-pen design is selected~ however, a
moderate increase in cost for the pair-pen test design may be incurred due to the increased number of replicates.

L.

Small Pen Field Test (§ 71-5) - Protocol.

Canmenters of proposed § 163.71-5 recanmended deleting the small
pen field test, citing numerous deficiencies in the protocol for such
tests. Among the problems noted were:

- That such tests do not accurately predict the hazard to wild
birds whose behavior differs fran that of domestic birds;
- That the pen must be moved frequently so that the birds can be
exposed to the pesticide and adequate food sources; and
- That the birds are vulnerable to attack from predators.
The Agency recognizes the limitations in the design of small pen
tests referred to above, some of which were mentioned in the preamble
to the 1978 proposed guidelines. In that preamble, the Agency also
requested suggestions on how to improve the test design ,to avoid
these problems,' but received no useful. SJJ.ggestions fran the public.
The Agency again welcomes suggestions that can be supported by data,
literature, ors:P9cific rationales.
Until a better small pen test is deVeloped and tested for
validity, feasibility, and canparabili tY, the Agency has deleted the
. existing small pen protocol from the guidelines • The existing large
pen protocol, with some modifications, will be used in its place.
Data produc ed by using the large pen test have proven to be more
useful to the Agency than trose fran small pen tests.

M.

Actual Field Test (§ 71-5).

Commenters have stated that the actual field test for mammals
and birds is too comprehensive, complex, expensive, and time-consuming, and therefore such tes ts srould be eliminated. They have
also pointed out problems with specific aspects of the protocol in
proposed § 163.71-5. The Agency fully recognizes the canplexi tY
and cost of a full-scale field test, and consequently, the Agency
provides this test only to evaluate trose products which pose
significant risks to nontarget birds or mammals. The studies
conducted in previous tiers are designed to yield s:P9cific information which forms the basic foundation of a hazard assessment.
Because of their design, however, the lower tier studies cannot
alw.ays be used to adequately predict the effects of the pesticide
in real use situatio.ns. Therefore, i t may becane necessary to
perform the actual field test when the previous laboratory or cage
studies demonstrate toxicity at nODllal use rates or indicatepotential long-term. adverse effects. The actual field study results
would then either support earlier indications and alter plans for
certain uses or for prospects of obtaining a registration, or they
would disprove the potential hazards evinced in the earlier tests
and thus maintain proposed uses and improve prospects of obtaining
product registration.
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EPA notes that each actual field test should be specifically
tailored to address the concerns that necessitate it. In developing
_ a test methodology, applicants are advised to consult with appropriate
EPA scientists to assure that the information obtained is pertinent
and sufficient to satisfy the Agency's hazard evaluation requirements.
In view of the diversity of potential study areas, (e.g., forests,
rangelands , rights-of-way, wetlands; and major croplands such as
cotton, wheat, corn, etc.) field studies should be designed on a caseby-case basis. Consequently, the previously published protocol has
been deleted. In its place are a· number of selected references that
can be used as guidance' for developing actual field studies.

N.

Aquatic Test·Concentrations - Criteria for LCSO Determination.

Several sections of the guidelines for acute toxicity testing
with aquatic organisms provide that substances which are not particularly toxic need. not be tested as thoroughly as more toxic chemicals. Specifically, these sections state that the applicant may
conduct a range-finding study, and if the LeSO is greater than 300
mg/l or is greater than 300,000 times the expected environmental
concentration, the determination of a precise LeSO value is not
necessary.
[see §§ 72-l(b), -2(b), -3(b).] several cammenters
suggested. that these, "cut-off" levels ar~ too high.
In light of public response and the Agency's experience in
working wi ththe previously established levels, the Agency has decided to reduce the levels. The intent of the "cut-off" levels is
to preclude the need. for definitive acute tests when the rangefinding tests indicate the chemical/pesticide to be relatively
non-toxic. After using the previous "cut-off" levels for several
years, the Agency has not had to request additional acute studies.
Accordingly, the Agency has decided to reduce the levels to a
concentration of 100,000 times the EEC or 100 mg/l. If, after
using the new levels, the Agency finds they do not provide adequate
data for hazard assessment, additional changes will be made. Note
that the standard for testing 30 organisms at either of these
criteria with less than 50 percent mortality remains unchanged.

O.

Selection of species for freshwater fish acute toxicity studies.

Considerable public comment focused on the number and choice of
test species for freshwater fish acute toxicity studies. Basically,
these comments favored use of only one species, rather than the two
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fish species required by the proposed gv.i"delines, § 163.72-1. In
addi tion, the canmenters suggested a number of factors which should
be considered in selecting the species to be tested, such as the
mOst sensitive species, the species most likely to be exposed
under normal use conditions, or the species which would be used if
higher· tier tests are required. Also, onecanmenter recanmended
the fathead minnow as a test species in the fish acute toxicity
study because the fathead is also used in the fish life-cycle
study. In the past, industry representatives and other concerned
individuals have asked for a more precise definition of the terms
"coldwater fish Ii and "warmwater fish." The guidelines provided for
the testing of. fish fran both categories , and since these categories
were loosely defined by examples, a IlY)re . p:t"ecise definition was
needed. The characteristics of the fish families Centrarchidae
and salmonidaehavebeen used to exemplify a wa.hnwaterand coldwater
fish, respectively.
The Agency has defined coldwater fish as those fish which normally
spawn in the fall and winter IlY)nths in water colder than. 60°F (1S0C).
Warmwater fish are defined as toose fish which normally spawn in the
summer IlY)nths in temperatures greater than 60°F. Examples, as
preViously stated, are the Centrarchids and Salmonids for warmwater
and coldwater fish. The preferred warmwater species is the bluegill
stmfish (Lepomis macrochirus) and the preferred coldwa~er fish is the"
rainbow trout (Sarmo gairdneri). Data from two species are used to
indicate the extent of variation in sensitivt ty between the different
species. In addition, by testing two species, the Agency will have
data available on fish representative ofa much larger geographical
range than if only One species were tested. Theseconsiderations
outweigh the small additional costs associated with testing a second
species. Finally, while the Agency would not reject data from tests
using the fathead minnow, it is not as sensitive to most insecticides
as the bluegill or rainbow trout, and thus is not generall,y preferred
for this study.

P.

Marine Toxicity Tests.

Cammenters objected to the testing provided in proposed § 163.72-3
for developingda ta on the acute toxicity ofa pesticide to marine and
estuarine organisms. They stated that this testing is not needed eve~y
time a pesticide is applied directly to marine or estuarine environments.
They argued that EPA should consider the concentration of a pesticide
in these environments resulting fran actual use before determining
the need for this testing. For example, they suggested that if
the estimated environme~tal concentration of a pesticide is less
than the LCSO or ECSO of that pesticide for freshwater organisms,
the da ta would not be needed.
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Canmenters also questioned the Agency' sneed for data on the
toxicity of a pesticide-to marine species in light of newly...published
literature showing a correlation between toxicity data from tests
with freshwater fish (rainbow trout) . and tests with saltwater fish.
Based on this relationship, the canmenterssuggested tha.t ·tlle data
fran marine studies is not needed if a high concentration of a
pesticide. produced ~o effect in a testusing~eshwaterfish.
The Agency is firmly convinced that it needs data on the acute
toxici tyofapesticide to estuarine and marine organisms. With it,
we evaluate the hazard of that pesticide when it is applied to a
marine or estuarine site. Direct applications to these environments
are made. fc:>r\thepUrposeof r.educing~he population of one or more
pest o rqani sms eXisting there. Thus, there is every reason to
expect that the pesticide will be present in quantities which may
be toxic .to nontarget o rqani sms as well.
The Agency rejects the suggestion to use data fran freshwater
fish toxici ty studies to predict the hazards to saltwater fish. The
predictive equation that has been developed based on the correlation
between known rainbow trout LeSO values and known saltwater fish LeSO
values for a number of chemicals cannot be used by the Agency. The
95 percent confidence l:iJnits of the predicted saltwater fish LeSO
values are equal to ::1.3, or 2.6 orde.rs of ma.gnitude. Saltwater
fish LCSOvalueswith confidence limits of this magnitude do not
permit EPA to jUdge whether a particular pesticide will pose
unacceptable risks when it enters the marine environment.
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SUBDIVISION E - HAZARD EVALUATION:

WILDLIFE AND

AQUATIC ORGANISMS

Series 70:

§

GENERAL INFORMATION AND REQUIREMENTS

70-1 General information.

(a)
Scope and purpose. This subdivision provides guidelines
for testing and data submission concerning the effects of pesticides on nontarget birds, wild mammalS, fish, and aquatic invertebrates. Each section contains standards for acceptable testing,
guidance on evaluation and reporting of data, examples of acceptable
testing protacols, and further guidance on when data are required.
The data produced by following these guidelines will be used by
the Agency for determining potential hazards to nontarget organisms
resulting both from direct and indirect exposure to pesticides.
(b)
~.

(§§

Organization.
(1) Categories of tests by organism
This subdivision contains two broad categories of tests:

(i)
Tests for pesticidal effects on birds and mammals
71-1, -2, -3, -4, and -5); and

(ii)
Tests for pesticidal effects on fish·· and aquatic invertebrates (§§ 72-1, -2, -3, -4, -5, -6, and -7).
(2)
Tier tests.
(i) The Tier.l tests within each of the
categories named above, document the acute and subacute pesticidal
effects on birds, mammals, fish and aquatic invertebrates. These
tests are required by 40 CFR § 158.145 to support the registration
of most pesticide products. Tier 1 tests on birds and mammals
appear in §§ 71-1 and 71-2. Tier 1 tests on fish and aquatic
invertebrates appear in §§ 72-1 and 72-2.
(ii)
The "When required" paragraphs in §§ 71-3, -4, and -5
and 72-3, -4, -5, -6, and -7 refer to 40 CFR § 158.145 and provide
further qui dance as to when data, in addition to Tier 1 test results,
will be required to support the registration of a pesticide product.
(iii) Figures 1, 2 and 3 (below) illustrate the tier testing
system for avian wildlife, wild mammals, and aquatic organisms,
respectively. These figures, however, do not constitute requirements.
The applicant should refer 40 CFR Part 158 for the actual requirements.
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Figure 1.

Avian Testing Flow Chart.
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Wild Mammal Testing Flbw Cfl&:tt.
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Figw:e 3.

Aquatic organism Testing Flow Chart.
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(c) Range-finding tests. Unless the approximate toxicity of
a test substance is already known, it is usually desirable to
conduct a range-finding test to determine the concentrations of test
substances that should be used in the definitive tests in this
subdivision.
Cd) Special test requirements. In addi~ion to the testing
guidance provided in all succeeding sections of this subdivision,
data derived from additional tests may, under unusual circumstances,
be required by 40 CFR § 158.75 (a) the Agency for maki-ng judgments
regarding safety to wi.ldlife and aqua tic organisms. Methods may
be derived from tests already .describ~ or cited in this or other
subdivisions -of these. guidelines. Such data requests may relate
to a proposed pattern of use, a toxicological l1lO,deof. action, or a
unique chemical property. The data requested will be specific to
the problem. Examples of tests for these unusual circumstances
include but are not limited to:
(1)

Avian acute dermal LD501

(2) Certain toxicity data fran Subdivision F, such as rabbit
dermal LD50 ,eye irritation, and acute inhalation LC5 0 1
(3)

Fish or bird cholinesterase tests1

(4)

Metabolism studies;

(5)

Secondary toxicity studies on birds or mammals;

(6)

Domestic animal safety studies (see Subdivision F, § 85-2)1

and
(7) Pesticide efficacy testing, as outlined in Subdivision
G, regarding pest control that may have major impact on the food
supply or food chain of a rare or endangered species.

§ 70-2

Definitions.

(a) Terms used in this subdivision have the meanings
set forth in 40 CFR § 162.3 and at § 60-2 of Subdivision D.
(b)

In addition, for the purposes of this subdivision:

(1) The term "coldwater fish" means those fish which normally
sy;:a.wn in the ,fall and winter months in water colder than 60°F
(15°C), e.g., fish from the family salmonidae.
(2) The term "continuous exposure" .means an extending or
prolonged exposure usually resulting from a single application of
a persistent pesticide.
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(3)
The term "EC50" (median effective concentration) is
the concentration of a substance producing a specific effect or
response in 50 percent of the test organisms. This,determination
is usually made when some effect other than lethality is being
studied. The effect should be one which is easily observed and
which is usually associated with lethality,e .g., failure of
daphnids to dem:lI1strateswimri1i.ng'resPonse to light stimulus.
(4)
The term "estimated environment concentration" (EEC)
means an estimate of the concentration of a pesticide 'occurring
in or on various media (I.e. ,soil , water, vegetation) after
pesticide application, as determined from the results of environmental fate testing 'described in Subdivision N.
(5)
The term "maximum expected environmental concentration"
(MEEC) means the highest concentration of a pesticide that would
occur [usually immediately after application ( s)] at a site or in a
medium (e.g., water, vegetation, or seil) contaminated with a
pesticide, as determined from the pesticide application rate.
(6)
The term "typical end-use product" means an end-use
product representative of a major formulation category (e. g. ,
emulsifiable concentrate, granular product, wettable powder)
containing the active ingredient of the applicant's product.
(7)
The term "warmwa ter fish" means tmse fish which
normally spawn in the summer months in temperatures greater than
GOOF (15°C), e.g., fish from the family Centrarchidae.

§ 70-3

General test standards.

(a)
General policy. This section provides general test
standards which apply to all tests in this subdivision. If, for
a particular Chemical, there smuld arise a conflict between the
general standards and the standards for a particular test, the
more specific standards smuld apply.
(b)
Test methods.
(1) Toxicity tests should be conducted
according to uniform metmds, whenever possible, to maximize the
num1;ler of reliable comparisons that can be made concerning relative
toxicity and relative sensitivity.
( 2)
Tests smuld include a concurrent control group. If
a vehicle (carrier, solvent, or diluent) is used, the concurrent
control i group should be treated with that vehic Ie. Vehic les known
to be toxic, synergistic, or antagonistic should not be used.
(3)
All control groups smuld be maintained in the same
manner as the test groups. However, control groups should be
protected from airborne or other contamination by the test
substance(s).
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( 4)
In no case should the results of range-findingt'est ( s)
and definitive teste s)be combined in calculating the LDSO, LeSO,
or ECSO. Results of· two or more definitive tests may be ccmbined
to calculate the LDSO, LeSO, or ECSO only if the tests are run
concurrently using test animals which are fran the same source
and which were raised under the same conditions.
(c)
Test substance.
(1) Each section of Subdivision E
provides guidance concerning the substance to be tested, i.e.,
whether the data subnitted in supp:>rt of an application for registration should be derived from tests conducted with the technical
grade of the active ingredient, the end-use product, or a typical
end-use product.
(2)
The technical grade of the active ingredient is
canmonly the same substance as the manufacturing-use product
for which registration is sought or which is used to produce the
formulated pesticide product for which registration is sought.
In this case, a sample of the manufacturing-use product may be
tested in lieu of testing the technical grade of. the active
ingredient.
(3)
In addition to or in lieu of testing otherwise provided
by this subdivision, the Administrator may, in accordance with 40
CFR § 158. 7S( b), require testing to be conducted with:

(i)

An analytically pure grade of an active ingredient;

(ii)

The technical grade of an active ingredient;

(iii)

The inert ingredient of a pesticide end-use fonnulation;

(iv)
A contaminant or impurity of an active or inert
ingredient;
(v)
A plant or animal metaboli te or degradation product
of an active or inert ingredient;
(vi)

The pesticide end-use fonnula tion;

(vii) The pesticide end-use formulation plus any recommended
vehicles and adjuvants;
(viii) Any additional substance which could act as a
synergist to the product for which registration is sought; or
(ix)

Any ccmbination of the above substances.

(4)
The test substance should be within the limits, if any,
certified in accordance with the requirements of 40 CFR § 158.110.
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(5)
The test substance should be stored under conditions
that maintain .its stability_
(6)
If a vehicle is used to dissolve or dilute the test
substance, it should be chosen to possess as many of the following characteristics as possible:
(i)
It should not interfere with absorption, distribution,
metabolism, or retention of the test substance;
(ii)
It should not materially alter the chemical properties
of the test substance and not mat~rially enhance, reduce, or
alter the toxic characteristics of the test substance;
(iii)
It should not materially affect the food and water
consumption of the test organisms; and

(iv)
At the levels used in the stUdy, it should not produce
physiological effects or have local or systemic toxicity. .In
addition, such a vehicle should, if possible, have a solvent
polarity similar to the vehicle to be used in the end-use
formulation.
( d)
Test organisms.
( I) All data sul:mitted in support
of an application for registration S1hould be derived from tests
conducted in accordance with good laboratory or field practices
for handling and caring of test organisms. Only healthy
organisms may be used, and they should be kept in conditions
conforming to good husbandry or cultural practices.
(See Animal
Welfare Act, Pub. L. 94-279.)
.
(2)
The organisms in each test should, as nearly as
practicable, be of uniform weight, size, and age.
(3)
Organisms should be randomly assigned to test groups
to minimize bias and assure comparability of pertinent variables.
(4)
The number of organisms tested per concentration,
and the number of concentrations or dosage lev~ls evaluated should
be sufficient to yield statistically sound data.

(5)
Organisms selected for testing should be species of
wildlife and aquatic organisms currently established in the United
States and its coastal waters, and should be phenotypically
indistinguishable from wild species.
'(6)
In no circumstances shall threatened or endangered
species be used as test organisms.
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(7)
Observations. Observations should be made as frequently
as necessary to record all signs of intoxication and abnormal
behavior.

§ 70-4

Reporting and evaluation of data.

(a)
General policy. This section establishes general
guidance for reporting and evaluation of da ta which apply to all
tests in this subdivision. In the case of conflict between general
and specific guidance for reporting and evaluation of data, the
latter will govern.
(b)
Basic standards for reporting and evaluation.
(1)
Each test report should include all information necessary to
provide a complete and acCurate description of test procedures
and evaluation of the test results.
(2)
Each test report soould include a summary of the
data, an analysis of the data, enough data for the Agency to
verify calculated statistical values, and a statement of conclusions drawn from the analysis. The summary should be of
sufficient detail to permit the reader to independently \mderstand the conclusions.
(3)
The metric system should be used in test reports;
the English system may also be used.
(c)
Standards for specific aspects of reporting and evaluation. In addition to the guidance provided by other sections of
this subdivision, each test report soould include or reference the
following information:
(1)
Test method.
(i) Statement of test method used
and a full description of the experimental design and procedures
[see also paragragh (c)( 8) of this section];
(ii)
The length of the stUdy and the dates on which the
study began and ended;
(iii)

The name and address of the laboratory performing

the test;
(iv)

The location where the test was performed; and

(v)

Name(s) of the principal investigator(s).
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(2)
Test substance. (i) Identification of the test
substance, including canposition, chemical name and percentage of
ac.tive ingredient, molecular structure of the active ingredient,
and qualitative and quantitative description of the chemical
composition including the results of the analysis referenced
in § 70-3(c) (4).
( ii)

Manufacturer, lot and sample numbers of the test

substance.
(3)
Test organisms.
(scientific names);

(i)

Identification of test organisms

(ii)
Rationale for selection of species, if the species
used is different than that preferred under the different sections
of this subdivision.
(iii) Age, sex, size, life stage, and/or weights, as provided
by the different sections of this subdivision;
(iv)

Source of supply of the organisms;

(v)
Method used in assigning test organisms to test and
control groups;
(vi)
Number of organisms per dose or concentration level
and in control group;
(vii)
diet; and

Description of any pretest conditioning, including

(viii) History of colony, including record of observed
diseases and disease treatments.
(4)
Dosing or treatment.
(i)
Identification of method,
route, and frequency of administration of test material, and
randc:mization plan for treatments (when appropriate).
(ii)

Length of treatment period;

(iii) Rationale for selection of metrod, route, or frequency,
if different from that'recanmended in this subdivision;
(iv)
Total volume of material administered (test substance
plus carrier) to each test organism or in feed or water at each
time administration is made;
(v)
Any vehicle used to dissolve or dilute the test
substance, or used to mix the test substance With the feed;
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(vi)
Doses or concentrations of test substances
administered (i.e. ,milligrams of test substance per kilogram of
body weight of the organisms or parts per million of the test
substance in the feed or water) and method of determination of
dose or concentration levels;
(vii)

Dosi.ng or. treatment of control organisms; and

(viii) A description of the steps taken to maintain the
concentration(s), if the test substance is administered in the
feed or water and data from othersubdivision( s) suggest that
the actual concentrations over the length of the test may
decrease by 30 percent or IOOre.
(5)
Observations. (i)
of observation, including:

Frequency, duration, and method

(ii)
Detailed description of the nature, incidence, time
of occurrence, severity, and duration of all observed toxic
effects, including death and any other abnormal or unusual signs
and symptoms; and

(iii)
If gross pathological ex:aminations are performed,
a description of all abnormalties observed.

(6)
Environmental conditions. (i) Wildlife species
(mammals and birds). A description of the housing conditions
during and, if known, prior to the test, including:
(A)
Number of animals per cage (see Animal Welfare Act,
Pub. L. 94-279);

(B)

Ambient temperature and humi:dity;

(C)

Photoperiod and lighting;

•

(D)
A description of the diet, including identification
and composition;
(E)

Source of animal feed and water; and

(F)

Dimensions of test pen(s).

(ii)
AquatiC species (fish and invertebrates).
of the test chamber conditions, including:.

A description

(A)

Number of organisms per test chamber;

(B)

The highest, lowest, and average water temperature;

(C)

photoperiod and lighting;
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(D)
A description of the diet, including identification
and composition, and sources of feed;
(E)
The source of dilution water, its chemical characteristics, and description of any pretreatment; .
(F)
Methods used for, and results of, all chemical analyses
of water and all toxicant concentration determinations at
beginning, during, and at end of tests, including validation studies
and reagent hlanks, if there is reason to suspect that the concentrations administered to the test water do not approximate the
actual concentrations;
(G)
The depth and volume of solution anddiniensions of
aquatic test chambers; and
(H)
A description of the toxicant delivery system and flow
rate, expressed as the average number of water volumes of test
solution passing through each test chamber in 24 hours (recommended
for flow-through aquatic tests).
(7)
Data analysis.
(i) Tabulation of the response data
at. each treatment level, including:
(ii)
Calculation of the LDSO, LeSO, ECSO, and the 9S percent confidence intervals when sufficient doses and test organisms
are used to establish a dose-response line;

(iii)

No-observed-effect level; and

(iv)
Statistical methodes) used for analyzing data and
a reference to it (them) in published literature.
If there is a
deviation from the published method, an explanation of the change
and a rationale for its use should be included.
(8)
References.
(i) The Agency will accept references to
the data as long as the complete text of the referenced data is
readily available for Agency review.

(ii)
The applicant should submit citations of protocols
used for testing! or list references to any published literature
and copies of unpublished literature used in developing the test
protocol, performing the testing, making and interpreting observations, and compiling and evaluating the results.
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Series 71:

§ 71-1

AVIAN AND MAMMALIAN TESTING

Avian single-dose oralLD50 test.

(a)
When required.
(1) Data on the avian acute oral
toxicity of a pesticide are required by 40 CFR § 158.145 to support the
registration of an end-use product intended for outdoor application,
and to support each application for ..... registration of a manufacturinguse product which may be used to make such an end-use product.
(2)
Data on the avian acute oral toxicity of a pesticide
are required by 40 CFR § 158.145 ,on a case-by-case basis to support
the registration of each end-use product intended solely for -indoor
application, and to support each application for registration of a
manufacturing-use product which may be used to make such an end-use
product.
(3)
See 40 CPR § 158.50, nFox:mulators' Exemption," to
determine whether these data must be submitted. Section II-A of
this SUbdivision provides an additional discussion on this subje~.
(b)·
Test standards. Data sufficient to satisfy the
requirements in 40 CFR § 158. 145 should be de rived fran tests
which comply with the general test standards in § 70-3 and the
following test standards:
(1)
Test substance. Data shall be derived fran testing
conducted with the technical grade of each active ingredient in
the product.
(2)
Species. Testing should be perfoDlled on one avian species,
either wild waterfowl (preferably the mallard) or on an upland
game bird (preferably the bobwhite quail). The species should be the
same as one of the two species selected for the avian dietary LeSO
test (§ 71-2).
(3)
Age. Birds used in this test should be at least 16
weeks old at the start of testing. Within a given test, all birds
should be from the same hatch.
(4)
Determination of LD50. Satisfactory data should establish that the avian single-dose oral LDSO is greater than 2000
mglkg, or establish an LDSO value and corresponding 95 percent_
confidence intervals.
(c)
Reoorting and evaluation of data. In addition to the
information provided in § 70~4, the test report should contain:
(1)

Age and s ex of the birds tes ted ;

-

.. ~--
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(2)
Mean body weights for each test and control group
at initiation and termination of test;
(3)

Diet used;

(4)
Description of any antibiotics, vitamins, or food
additives added to the feed preceding or during testing;
(5)

Pen dimensions;

(6)

Wheth~r

(7)

Weather conditions, if pen is outdoors;

(8)
group;

the pen is indoors or outdoors;

Total feed consumption for each test and control

(9)

Preparation of test material;

(10)

Amount" of test material dosed per bird;·

(11)

Amount of diluent dosed per bird, if used;

(12)

Number of birds per treatment level;

(13)

Number of controls used;

(14)

L050 in mg/kg,with 95 percent confidence limits;

(15)

Method used for calculation of LD50;

(16)

Slope of the dose response line;

(17)

Time and date of mortalities;

(18)
All signs of intoxication and regurgitation if any
occurs; and
'\

(19)
Any gross pathological changes as noted by gross
necropsies, if conducted.
(d)
Acceptable protocol. The following is an example
of an acceptable protocol for conducting an avian single-dose
oral L050 study. This stUdy is a modification of a study that
appears in an unpublished draft report to EPA from the American
Institute of Biological Sciences (AIBS), titled Analysis of
Specialized Pesticide Problems, Volume VI, Wildlife Toxicology
Study, Pages 10 to 16. This report is dated October, 1974 and
was funded under EPA Contract No. 68-01-2457.
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Species and history. The test species of choice
are pen-reared bobwhite and mallards not less than
~6 weeks of age at initiation of test.
Birds
should not have been mated before being placed On
test. A history of rearing practices such as
photoperiod, medication, and type of food should be
included in the report. All lots of birds should
be healthy and of lmiform size, weight, and parity.
All lots should be weighed, then maintained for a
mini.mum of 15 days prior to the test. 1£ tested
indoors ,tempera1:lJ.re and hum.idity should be controlled,with freedom frCln drafts and sudden noises
which could disturb. the test birds. Any lots of
birds thatsuf£er an abnormal ,weight loss or suffer
more than 10 percent mortality during the holding
Period should not be used.
Cages. All birds should be caged by treatment
level groups or subgroups under acceptable animal
husbandry practices.
Weight. All birds should be weighed at the
beginning of the test, and on day 14 after
administration of the test substance. Also, birds
should be weighed. at the termination of the test
if i textends beyond 14 days.
Diet and fasting. Feed should be withheld
from the control 'and test birds (bobwhite and mallard) for IS hours prior to oral administration of
the chemical. At all other times, birds should
have free access to feed. The diet should be
standard feed ration known to be adequate for game
birds. Feed consumption should be determined for
treated and control birds. The feed consumed should
be calculated as average daily food consumption for
each dose level.

-

Preparation of test material. 1. The test
material should be administered without the use of
a vehicle, if possible. The test material should
be accurately weighed and put directly in gelatin
capSUles. If the chemical is first dissolved in
an evaporative vehicle (e.g., acetone, methylene
chloride) in preparation for use with capsules, the
evaporative vehicle should be completely evaporated
at room temperature before the capsules are used.
2.
If a vehicle is required, the preferred
vehicle is distilled water. Other acceptable
vehicles include table grade corn oil, propylene
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glycol, 1 percent carboxymethylcellulose, and gum
arabic (acacia). The recanmended maximum amount
of vehicle per dosage is 0.1 to 1 percent of body
weight. The total volume for all dosage levels
should approximate a constant volume-to~b<:>dY weight
factor.
3. A '. concurrent vehic le control is required.
Vehicles known to be toxic, synergistic, or antagonistic
should not be used. The vehie le should be administered
to the control birds at the same volume as the administered to the test animals .receiving the v~hicle and
the ,Pesticide.
Methods of administration. The test chemical should
be placed by oral intubation into the erop or proventriculus.
Number of birds per dose level. The number of
test birds per treatment level 'and the number of controls
should be no less than ten.
Dosage-mortality data. The factor between dosage
levels used to calculate the acute LDSOshould be based
on a geanetric or logarithmic scale. After preliminary
screening, there should be a minimum of 5 dosage
levels used in calculating the acute oral LDSO. The
calculation of an acute oral LDSO should follow any
generally acceptable method. Two examples of
acceptable methods are Thanpson and Weil (1952) and
Litchfield and Wilcoxon (1949).
In cases, where the LDSO is found, to be in excess
of 2000 mg:lkg, based upon the 10 or more birds per
dosage level, data should show that less than half
of the birds died at the 2000 mg:lkg dosage level. If
any birds die at this level, sequentially lower levels
should be tested to provide a dose-response series
which includes at le'ast one level at which no
mortality occurs.

Period of observation. The test animals should
be observed for a, minimum of 14 days. The observation
period should be longer if signs of toxicity are
still evident. The time of all deaths should be
recorded by day. If more than 1 control bird (i.e.,
10 percent) dies during the test period, the test may
be considered invalid, depending on the circumstances
and apparent cause of IIOrtali ty.
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Gross necropsy. Gross necropsies can give valuable
additional data and they are encouraged, but are not
required. When gross necropsies are conducted, they
should be conducted on all dead birds and sufficient
numbers of surviving birds to characterize any gros s
lesions in de ad birds. Gross necropsies include general
i~peetion of digestive tract, liver, kidneys, heart,
and spleen. Any gross pathological changes shall be
reported.
R.ecording of signs of intoxication. Allsigns
of intoxication should be recorded as they occur.
(e)
References. The following references can provide useful
background information in developing acceptable protocols; some
outline useful statistical procedures for handling data.
(1)
Litchfield, L.J. ,and F. Wilcoxon. 1949. A simplified
metr.od of evaluating dose-effect experiments. J. Pharmacol. Exp.
Therap. 96(2):99-133.

(2)
Schafer, E. W., R.B. Bruntox, N.F. Lockyer, and J .W.
Degrazio. 1973. comparative toxicity of seventeen pesticides to
the quelea, house sp!rrow and red-winged blackbird. Toxicole Apol.
Pharmacol.
26:154-157 (See also page 279.)
(3)
Thompson, W.R., and C.S. Weil. 1952. On the
construction of tables for moving average interpolation. Biometrics
8:51-54.
(4)
Tucker, R.K., and D.G. Crabtree. 1970. Handbook on
Toxicity of Pesticides to Wildlife. Fish and Wildlife Service
Resource Publication 84. U.S. Dept. Interior, Washington, D.C.,
(See esp. pp 6 & 7.)
(5)
Tucker, R.K., and M.A. Haegele. 1971. Comparative
acute oral toxicity of pesticides to six species of birds • Toxicol.
Apple PharmacoL 20:57-65.
(See esp. pp. 57-59.)

§ 71-2

Avian dietary LC50 test.

(a)
When reauired.
(1) Data on the avian dietary toxicity
of a pesticide are required by 40 CFR § 158.145 to support the
registration of an e,nd-use product intended for outdoor application,
and to support each application for registration of a manufacturinguse product which may be used to make such an end-use product.
(2)
Data on the avian dietary toxicity ofa pesticide are
required by 40 CPR § 158.145 on a ~ase-by-case basis, to support the
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registration of an end-use product intended solely for indoor
application, and to support each application for registration
of a manufacturing-use product which may be used to make such ·an
end-use product.
(3) See 40 CFR'§ '158.50, "Fonnulators' exemption," to determine whether these data must be subnitted. Section II-A of
this SUbdivision provides an additional discussion on this subject.
..

.,;,'",

', .. "

.',

(b)
Test standards. Data sufficient to satisfy the
requirements 40 CFR § 158.145 should be derived fran tests which
canply with the general t.est standards in § 70-3 and the following
test standards:
(1)
Test substance. Data shall be derived fran testing
conducted with the teclmical grade of each active ingredient
in the product.
(2)
Species. Testing sh::>uld be perfonned on two avian
species: one species of wild waterfowl (preferably the mallard)
and one sp!cies of upland gci.me bird (preferably the bobwhite).
One of the two species selected for these studies should be the
same sp!cies selected for the avian acute oral LD50 study, § 71-1.
(3)
Age. Bobwhite quail used in this study should be
frem 10 to 14 days old and mallards sh::>uld be 5 to 10 days old
at the beginning of the testing period. Within a given test,
all birds should be frem the same hatch.
(4)
Determination of LCSO. Satisfactory data should
establish that tBe a-day dietary (5 days treated diet and 3
days clean diet) LeSO is greater than 5000 ppm or establish
an LeSO value and corresponding 95 percent confidence intervals.
(c)
Reporting and evalution of data.
In addition to
the information provided in § 70-4, the test report should contain
the following information:
(l)

Age of birds (days);

(2)

Breeding history of test birds;

(3)

Source and strain of test birds;

(4)
Mean body weights for each test and control group at
initiation and te:cnination of test;
(S )

Test .diets;

(6)
Description of any antibiotics , vitamins, or food
additives added to the feed preceding or during testing;
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(7)

Number of birds per concentration 1

(8)
Signs of intoxication (including unusual responses
to chemical) by test birds1
(9)
group 1

Total food consumption for each test and control

(10 )
limits;

LeSO dete:r:minations (ppm) with 9S percent confidence

(11)

Specific method used to calculate LeSO's; and

(12 )

Slope of concentration response line.

(d)
Acceptable protocols. The following are examples of
acceptable protocols for conducting an avian dietary LeSO study.
(1)
This protocol is a modification of a protocol that
appears in a,n unpublished draft report to .EPA from the American
Institute of Biological Sciences (A:!~S), titled Analysis of Specialized Pesticide problems, Volume ~, Wildlife Toxicology Study,
pages 17 to 22. This report is dated' October, 1974 and was funded
under EPA Contract No. 68-01-2457.
Test. This method dete:r:mines a chemical's
toxici ty to birds expressed as the median lethal
concentration (LeSO) of the chemical (technical
material) in dry diet [the LeSO being the parts
per million (ppm) toxicant in ad libitum diet
.expected to produce 50 percent rrortali ty aIOOng
birds in 8 days (5 days o'n treated diet followed
by at least 3 days on untrreated diet)].
Species. This protocol is appropriate, with
modification (e.g. ,acclimation to test diet), for
Il10st bird species, but it addresses primarily the
mallard and bobwhite.
Source of strain of birds.

Test birds should

be pen-reared and phenotypically indistinguishable

from wild birds. It is recanrnended that only
birds be used from colonies that have had breeding
histories maintained for them. It is also preferred
that test birds be from the same hatch.
Age and sex. Bobwhite quail should be frem 10
to 14 days old and mallard should be 5 to 10 days old
at the initiation of the test. It should be noted
that Le50 dete:r:minations may be affected by the age of
the birds at the time of testing. Therefore, within a

40
given test all birds should be. the same age. A random
selection of birds without regard to sex may be used.
Health of birds. Only birds .in apparent good
health should be used. Birds with obvious abnormalities, injuries, or sickly appearance shall be
excluded. Test birds should be preconditioned to
the test facilities and untreated test diet for as
long as possible prior to the beginning to the test.
Pen facilities. Pen conditions should conform
to good husbandry practices. The facilities as
described in the following paragraphs are considered to be. satisfactory.
(1) Size. Bobwhite (about 10 birds per pen)
may be tested in commercial brooder units with
individual pens measuring approximately 35 x 100 x
24 em high. Waterfowl (mallards) may be tested in
pens 70 x 100 x 24 em high. Floors and external
walls can be of wire mesh, while ceilings and common
walls may be of galvanized sheeting.
- CZr--TeInPerature and relative humidity. For
bobwhites and mallards, brooder temperature should
be about 35°C. It can be maintained with thermostatically controlled central heating. Temperature
outside the brooder may range from 22-27°C. The
relative humidity should generally be not less than
30 nor more than 80 percent. Adequate ventilation
should be maintained.
(3 )
Lighti~.
Fluorescent or incandescent
lighting may be supplied with varying light
regimes. A diurnal photoperiod is recommended;
however, lighting maintained continuously, i.e.
24 hours per day, is also acceptable.

(4)
Pen locations. Generally, studies
conducted indoors provide better control of
environmental conditions, and, if predators are
a problem, better protection from predation.
However, studies can be conducted outdoors and
still provide suitable data.
(5) Test diets. A standard commercial game
bird diet (mash form) or its equivalent should be
used. Water should be continuously available. The
test material should be added to the diet without the
use of a vehicle, if possible.
If a vehicle is used,
the preferred vehicle is distilled water. However,
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when a test chemical is not water-soluble, the
test material may be dissolved in a reagent grade
evaporative vehicle (e.g., acetone, methylene
chloride) and mixed with the test diet. The vehicle
must be completely evaporated at room temperature
prior. to feeding. Other acceptable vehicles include
table grade! corn oil, propylene glycol, 1 percent
carboxymethylcellUlose, and gum arabic (acacia).
The vehicle and the dissolved test material should
be mixed thoroughly . with dry.ccmn:terical mash
in a ratio of 2 parts of solution to 98 parts of
feed by weight. An equivalent amount of vehicle
should be added to untreated diets. Oiets can be
mixedbY,canmercial mechanical foodm.ixers.
Mashes and toxicant should be freshly mixed in
sma"llqua.nti ties. Then mixtures should be canbined with larger quantities of mash to provide
unifo:onity in the final dil,etary concentration
of pestic:ide .inthe mash.
Concentrations and dosage ,mortality data.
Generally, each chemical should be administered in
at leas,t4 di4atary concentrations (but sor 6 are
preferred) sp~ced geometric?1lyover a s~ri
intended to produce mortality ranging frdnlO to
90 percent. It is advisable to perform a range,finding study prior to selecting concentrations
for testing.
Ten birds per concentration and 10 birds
for the control group are recommended. Experimental
variation may require more than 10 birds, and in
some cases fewer than" 10 birds may be used.
In cases where the LesO is found to be in excess
of 5000 ppm by dietary exposure, based upon the 10
or more birds per dosage level, data shOuld show that
less than half the birds died at the 5000 ppm dosage
level. If any birds die at this level, sequentially
lower levels should be tested to provide a doseresponse series which includes at least one level
in which no mort ali ty occurs.
Observations on signs of intoxication. Throughout the test, all signs of intoxication and abnormal
behavior should be noted. Any unusual manifestation
of the chemical to the test birds should be recorded.
The period after the s-day exposure of birds to
treated diets should be extended for at least 3 days
or for as long as test birds exhibit toxic signs
and continue to die.
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Food consumption. Estimates of average food
consumption should be made for each pen of birds
in each test. Care should be taken to see that
feed spillage or air contamination by volatile
chemicals fran pen to pen does not take place.
Statistical . . procedure for handling data.
The Le50 values and associated statistics can be
deriVed by methods of probit. analysis as:described
by Finney (l971)and programmed f6rcanputer by
Daum and Killcreas (1966). The application of
the basic probitmetoodbyLitchfieldand
Wilcoxon (1949) ,Millerand Tainter (1944), or
other . appr op:ri ate sour,ces may be ut.ilized .. ·
(2)
ASTM. sta.ndard E-85 7-81, Standard practice for
conducting subacute dietary toxicity tests with avian species.
American Society for Testing and Materials, 1916 Race Street,
philadelphia, PA 19103.
(e)
References. The following references can provide
useful background information· in developing acceptable protOcols;
some outline useful statistical procedures for handling data.
(1)
Daum, R.J. 1970. Revision of two canputer programs
for probit analysis. Bull. Entomol. Soc. Am. 16(1):10-15.
(2)
Daum, R.J., and W. Killcreas. 1966. Two canputer
programs for probit analysis. Bull. Entomol. Soc. Am.
12(4) :365-369.
(3)
Finney, D.J. 1971. Probit Analysis.
Cambridge University Press: London and New York.

3rd Ed.

(4)
Heath, R. G., .J. W. Spann, J .R. Kreitzer, and C. Vance.
1970. Effects of polychlorinated biphenyls on birds. Presented
at XV International Ornithological Congress, The Hague, 30 Aug. 5 Sept., 1970. Pp. 475-485 in Proceedings of the XV Int. Ornith.
Congress. K.H. Vocus, ed. Published by E.J. Rill, Leiden.
(5)
Heath, R.G., and J.W. Spann. 1973. Reproduction and
rela ted residues in birds fed mirex. Pp. 421-435 in Pesticides
and the Environment: A Continuing Controversy. Wrn. B. Deichman,
ed. InterContinental Medical Book Corp. N. Y. ,·N • Y.
( Selected
Papers, 8th Inter-Amer. Congo on Toxico1. & Occupat. Med., Univ.
of Miami., School of Med., Miami, Florida.)
(6)
Hill, E.F., R.G. Heath, J.W. Span, and J.D. Williams.
1975. Lethal dietarytoxici ties of enviromnental po llutants to
birds. U.S. Fish and Wildlife Service Special Scientific Report Wildlife No. 191. U.S. Dept. Interior, Wash., D.C. 61 pp.
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Litchfield, J.T., Jr., and F. Wilcoxin. 1949. A
(7 )
simplified method of evaluating dose-effect experiments. J.
96(2):99-133.
~harmacol. Exp. Therap.
(8)
Miller, L.C., and M.L. Tainter. 1944. Estimation of
EDSO and its error by means of logarithmic-probit graph paper.
Froc. Soc. Exp. BioI. 57:261-264.
(9)
Weil, C.S. 1952. Tables for convenient calculation of
median-effective dose (LDSO or ED50) and instructions in their
use. Biometrics 8:249-262.

§ 71-3

Wild mammal toxicity test.

(a)
When reauired.
(1) Data on the toxicity of a pesticide
to wild mammals are required by 40 CFR § 158.• 145 on a case-by-case
basis to support the registration of an end-use product intended
for outdoor application. The toxicity data required by 40 CFR
§ 158.135 for evaluating hazards to humans and domestic animals
are normally adequate to indicate hazard to wild mammals. Under
certain conditions, however, these data are not sufficient to
assess the potential hazard to wild mammals which are likely to be
exposed to an end-use product. Examples of circumstances when data
on .the toxicity of a pesticide to wild mammals may be required by
40 CFR § 158.145 include, but are not limited to, the following:
(i)
When data (e.g., data required by 40 CFR § 158.135)
indicate that there is considerable variation in the sensitivity
of different mammalian species to the toxic effects of a pesticide,
and when there is evidence that wild mammals are heavily exposed
to pesticides; and
(ii)
When pesticides with bactericidal properties will be
applied to the forage of wild ruminants, and toxicological
data do not include information on possible interference with
rumen fermentation in domestic (or wild) ruminants.
(2) See 40 CFR § 158.50, "Formulators' exemption," to determine whether these data must be submitted. Section II-A of this
Subdivision provides an additional discussion on this subject.
(b)
Test standards. Data sufficient to satisfy the
requirements in 40 CFR § 158.145 should be derived from tests
which comply with the general test standards in § 70-3 and all of
the following standards:
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(1)
Test substance. (i) Generally, data shall be derived
from testing conducted with the technical grade of each active
ingredient in the product.
(ii)
In special circumstances, data from testing conducted
,with the applicant's end-use formulation or a typical end-use product. may be required by 40 CFR § 158.75 (b) to support theregistration of an end-use product. Examples of such circumstances include,
but are not limit.ed to:
(A)
When effects of the product on the rumen fermentation
process need to be determined, or
(B)
When secondary toxicity studies need to be performed
(e.g., product is introduced into prey species which is fed to
predator species).
(2)
Species. Testing should be performed on a mammalian
species representative of those found in the area(s) likely to
be affected by the proposed use pattern(s). Test animals may
be pen-reared or wild captured, but should be phenotypically
indistinguishable from wild mammals. In no case should endangered
or threatened animals to be used for testing.
(3)
Toxicity determination. When the animals are large
or the species is relatively scarce, a study which determines
only the approximate maximum tolerated dosage for the test species
may be acceptable. In all other cases, the acute oral LDSO, dietary
LCSO, or dietary no-effect level should be determined, following
consultation between the Agency and the registr~~t.
(c)
Reporting and evaluation of data. In addition to
the information provided in § 70-4, test reports should contain
the following information:
(1)

Age of each animal and how determined;

(2)
Mean body weight for each test and control group at .
initiation and termination of test;
(3)

Number of animals of each sex of animal tested;

(4)

Total food consumption for each test and control group;

(5)

Test diet;

(6)

Dose schedule;

(7)

Mortality;
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(8)
injuries;

Number and cirCU11l.stances of accidental deaths or

(9)
LD50 (in mg/kg) orLC50 (in ppm) with 95 percent
confidence limits, or estimated maximum tolerated dose;
(10)

Specified meth:>dsused to .calculate LD50 or LCSO; and

(11)

Slope of the dose-response line.

(cO
Acceptable protocols. Because the Agency intends
that toxicity tests on mammals, other than those required by
40 eFR § 158.135, be conducted only to access specific situations,
no siIlgle test methodology can provide adequate guidance for
all cases. In addition, there are no widely accepted protocols
that include huSbandry practices appropriate to a diversity of
mammals. Therefore, the test meth:>dologies should be determined
on a cas~-by~case basis. Appropriate tests methods should be
developed by the registrant in consultation with the Agency. The
following are offered for guidance.
(1)
Dietary LC50 and no-effect level tests. Methods for
dietary tests IlIay be adapted from the subchronic oral dosing studies
for mammals in Subdivision F, § 82-1, and/or fran the avian dietary
LCSO study in this Subdivis.ion at § 71-2. See.§ 71-3(e) for
references.
(2)
Toxicity studies .for large and relatively scarce
mammals. An example of an acceptable protocol for toxicity studies
with mammals that are large, relatively scarce, or otherwise difficult
to obtain is provided below. This protocol is a modification of
a protocol that appears in an unpublished draft report to EPA
from the American Institute of Biological Sciences (AIBS), titled
Analysis of Specialized pesticide Problems, volume VI, Wildlife
Toxicology Study, pages 4 to 9. This report is dated October,
1974 and was f'lmded under EPA Contract No. 68-01-2457.

46
Introduction

The purpose of this test is to canpare the toxic effect (s)
of a pesticide on dif ferent species of wild mammals. As such,
precise LeSO values are not always essential ; rather , the
approximate maximum tolerated' dose can be estimated and the
character of the 'toxic syndrane deteDl1ined.Careful observation
andthoroughnecropsyexa.mi.nation are required. A preliminary
range-finding test should be first conducted to establish the
approximate lethal dose ,and subSequent tests with doSing of
additional animals (in ambunts d:etennined according totne
geometric progressionind±cated by the results of standard
maJlUllal.ianacute toxicity ) should be conducted to establish the
. approximate maximum tolerated dose. A single2i.nd/or mUltiple
dosing schedule may be used for the test. The la tterschedule,
if extended for 10 days or IOClre,can be used to indicate the
relative chronicity of the pesticide in the wild species in
place of an extended subacute toxicity schedule. After dosing, animals should be obse.rvedfor', several days for delayed
toxic effects. Beyond simple arirtality, siqnsof intoxication such as loss, of weight, anoreXia, and diarrhea are important. The general p~ocedures followed in testing the
toxicity of herbicides in cattle and sheep by the u.s. Department of AgricultUre's Veterinary Toxicology and Entom::.:> logy
Rese arc.~ Laboratory (College' Station ,Texas), Science and
Education Administration (fotmerly.ToxicologicalInvestigation
laboratory, Animal Disease and parasite Research Division,
Agricultural Research Service) are typical and representative
of contllX>n practice.

Methods and Materials

The best policy to follow, within the constraints dictated by
the particular species selected, is to exercise the following sound
principles of animal selection and management. Animals should be
in healthycondi tions, as free of social and environmental stress
as pass ible, acclimat ed to .diet, and uninfl uenc ed by drugs.
Nonnally, adults of similar age, jUdged at least by body weight
(but preferably by additional methods as well), should be used, and
data from both sexes should be obtained if possible. Use of reared
stock is generally preferable to live-trapped animals.
Animal conditioning. Animals selected fran appropriate sources
should be allowed a prolonged period of acclimatization to the test
facilities and feed. Use of replicate controls is desirable in
tests with wild mammals.
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Dose selection. Dosage should be calculated on a mg/kg body
weight basis for the active canponent( s) of each chemical tested.
selection of the dosage rates for each type of test animal involves
several variables. The initial dosage level should be estimated
fran existing acute toxicity data, and the toxic range found by
trial and error. When a toxic dosage is found, additional dosages
above and below this rate should then be applied to the other
animals. Where a step-by-step increase of dosage indicates
increased toxicity, repetition of individual dosage is not
necessary.
Chemical administration. Oral dosing should be accanplished by placement in the stomach of gelatin capsules containingthe test substance. A balling gun, or "drenching" (in
which .a solution or suspension of the chemical is introduced
into the stomach by syringe and stomach tube), may be used.
Occasionally it is necessary to conceal the dosing in an
attractive food item •. Drenching usually involves waterdiluted preparations as canpared to undiluted material placed
in capsules. Data fran the U.s. Department of Agriculture' s
Veterinary TOXicology and Entomology Researc~ Laboratory
indicate general inconsistency between these foons of dosing,
but no generalization is possible favoring one over the other.
Use of a vehicle such as corn oil and its volume may also
affect the acute toxicity evaluation. For the bnmediate
purpose of interspecies canparisons I the solvent or dispersant
should mat~~ that used in the acute oral toxicity testing
(i.e., § 81-1 of Subdivision F guidelines). The volume administered orally should never exceed 3 percent of the body
weight and should be constant at all dosage levels.
Absorption or effects related to the amound of feed in
the digestive tract are minimized by overnight starvation prior
to administration of the chemical dose. Feed should be
provided following dosing, and water ad libitum prior to and
following dosing. Withholding feed from ruminants serves little
purpose; it is preferable to maintain such animals on restricted
feed allotments calculated to maintain body weight.
Dosing schedule and test deSign. Testing may use a
single and/or a multiple dose schedule. If the single dose
schedule is used, the test animals should be observed for
approximately ten days following the dose for signs of toxic
effect, such as loss of weight, anoreKia, and abnoonal function
or behavior. If a multiple dose schedule is used, the test
animal should be observed during a series of 10 or more daily
administrations and a minimum of 10 days following the last
administered dos e".
(e)
References. The following references can provide useful
background information in developing acceptable protocols:
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(1)

Large and relatively scarce mammals.

Agr. ReS. Service, U.S.D.A. Animal Disease and parasite Research
Division.
1969. The toxicity of some organic herbicides to cattle,
sheep, and chickens. A.R.S.
Production Research Report No. 106. U.S.
Dept. Agriculture, wash., D.C.
(2)
small Iltammals LC5e. The following reference contains an
acceptable protocol for determining the dietary toxicity in small animals.
McCann, J.A.,Teeters, W., Urban, O.J., and Cook, N. 1981. "A
Short Term Dietary Tox~cityTest on Small Mammals," Avian and
Mammalian Wildlife Toxicology: Second Conference, ASTM STP 757,
D.W. Lamb and E.E. Kenaga, Eds., American Society for Testing and
Materials, pp. 132~142.

§ 71-4

Avian reoroduction test.

(a)
When required.
(1) Data on avian reproductive effects
are required by 40 CFR· § 158.145 to support the registration of an
end-use product which meets one or more of the following criteria:
(i)
Its labeling contains directions for using the product
under condi tio ns where birds may be subj ect to repeated or continuous
exposure to the pesticide or any of its major metabolites or
degradation products, especially preceding or during the breeding
season.

(ii)
The pesticide or any 6f its major metaboli tes or
degradation products are stable in the environment to the extent
that potentially toxic amounts may persist in avian feed.
(iii)
The pesticide or any of its major metabolites or
degradation products is stored or accumulated in plant or animal
tissues, as indicated by the partition coefficient of lipophilic
pesticides (§ § 165-3, -4, and -5 of Subdivision N) metabolic release
and retention studies (§ 85-1 of subdivision F), or as indicated by
structural similarity to known bioaccumulative chemicals.

(iv)
Any other infonnation, such as that derived fran mammalian
reprOduction studies (§ 83-4 of Subdivision F), that indicates the
reproduction; in terrestrial vertebrates may be adversely affected
by the anticipa ted use of the pesticide product. ,
(2)

Applicants for registration of avicides should consult

wi th the Agency prior to conducting this test.
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(3)
See 40 CFR § 158.50, "Formulators' exemption," to determine
whether these data must be submitted. Section II-A of this Subdivision provides an additional discussion on this subject.
(b)
Test standards. Data sufficient to satisfy the requirements in 40 CFR § 158.145 should be derived from tests which comply
with the general test standards in § 70-3 and all of the following
test standards:
(1)
Test substance. Data shall be derived from testing
conducted with the technical grade of each active ingredient in the
product.
(2)Soecies.
quail and mallard.

Testing should be performed on the bobwhite

(3)
Dose levels. At least two treatment level groups and a
vehicle control group should be used.
(4)
Number of.test animals. When other test data reveal
bioaccumulative potential, the number of test animals in the test
group should be increased sufficiently to partly offset animal
deaths or data-gathering problems associated with morbidity or with
tissue residue determinations.
( 5)

Age.

Birds approaching their first breeding season should

be used.
(6)
Duration of administration. Birds should be exposed to
treated diets beginning not less than 10 weeks before egg laying is
expected, and a~tending throughout the laying season.
(c)
Reoorting and. evaluation of data. In addition to the
information provided in § 70-4, the test report should contain:
(1)
Test results.
all test groups:

The following information, reported for

(i)

All observed abnormal behavior;

(ii)

All observed morphological and physiological responses;

(iii) Post mortem autopsy.
(2)
Test conditions. The following information, reported
for each treated and untreated test group:
( i)

Species;

(ii)

Strain;

(iii)

Age;

{iv)

Body weight;
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(v)

Number of birds per test (include sex ratio);

(vi)

Individual identification of birds;

(vii)

Diet;

(viii) Storage;
(ix)

Feed consumption (grams per day) ;

(x)

Observation on palatability or repellency;

(xi)

Housing conditions of test birds·, including:

(A)

Space allocations for mating and nesting;

(B)

Protection fran weather and injuries; and

(C)
Lighting program, including hours per day and wattage
or foot candles at bird level;
(xii)

Diagram of test layout;

(xiii ) Temperature;

(xiv)

Water supply;

(xv)
Pretest and test history or medical and chemical
administration; and

(xvi)

Length of treatment period and observation period.

(3)
Egg and hatching data. The following information, reported
for each treated and untreated test group:
( i)

Egg shell thicknes s ;

(ii)

Number and percent of cracked eggs;

( iii)

Eggs la id (number eggs per bird per day and per sea son) ;

(iv)

Hatching egg storage data:

(A)

Temperature;

(B)

Humidity;

(C)

Incubation data;

(D)

Eggs set; and

(E)

Egg turning frequency;
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(V)

Fertili ty (viable embryos) i

(vi )

Live 3-week embryos;

(vii)
Embryos that mature, embryos that pip shell, and embryos
that liberate themselves, and a determination of hatchability;
(viii)

~ead

(ix)

Fourteen-day-old survivors;

(x)

Crippled suz:vivorsi

(xi)

Post-hatching mortabili ty;

(xii)

Weights of fourteen-day-old survivors; and

embryos;

(xiii) Any signs of intoxication in post-hatching survivors.

(4)
Feed analysis data.
Levels of concentration of
pesticide in the feed used in ea.ch test, and the rationale for
choice of such levels.
(d)
Acceotabl'e protocol. Except where noted, the following
example of avian reproduction protocol is acceptable for the testing
of both bobwhites and mallards. This study is a modification of a
study that appears on pages 23 to 50 in an unpublished draft report
to EPA from the American Institute of Biological Sciences (ArBS),
titled analysis of Specialized Pesticide Programs, Volume VI,
Wildlife Toxicology Study. The report is dated October, 1974, and
was funded under EPA Contract No. 68-01-2457.
Test animals. Pen-reared birds, previously
untreated, approaching their first breeding season,
and phenotypically indistinguishable from wild birds,
should be used as test animals. If shipped, all birds
should be examined following shipment for possible
physical injury that may have been encountered in
transit. If deemed necessary, several birds may be
randomly selected for pretreatment necropsy at a diagnostic laboratory to assess the state of health upon
arrival. It is desirable to have a 2- to 6-week health
observation period prior to selection of birds for
treatment.
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~ history of rearing practice for the birds to
be tested should be obtained if possible. This history
should include lighting practices during rearing,
disease record, drug and any other medication administered, and. exact age.
.

Test grOUPS - Bobwhite. A minimum of 3 test
groups of bobwhite should be used.
One group should
serve as a control and 2 groups as treated birds. By
random distribution, 1 male and 2 females per pen,
replicated by a minimum of 12 pens, should be used per
group.
If individual pairs (1 male and 1 female) are
to be used per pen, more pens (greater than 12) per
test group should be used to proide similar sensitivity
to the group testing design. To determine the number
of pens needed for a particular level of sensitivity,
see Walpole and Myers (1972). Control and treated
birds should be kept under the same experimental conditions •
Test grOUPS - Mallards. A minimum of 3 tes t
groups of mallards should be used. One group should
serve as a control and 2 groups as treated birdss. By
random distribution, 2 males and 5 females per .r::en,
replicated by 5 or more pens, should be used per group.
If individual pairs (1 male and 1 female) are to be
used per pen, considerably more pens (greater than 12
per test group should be used to provide similar sensitivity to the group testing design. To determine
the number of pens needed for a particular level of
sensitivity, see Walcole and Myers (1972). Control
and treated birds 'sh~uld be kept under the same experimental conditions.
Diet preparation. Concentrations for the test
substance should be based on measured or calculated
residues expected in the diet from the proposed use
pattern(s). The concentrations should include an
actual or expected field residue exposure level and a
multiple level such as five. The highest nonlethal
level may be estimated from Oa ta developed from the
avian dietary Le50 (§ 71-2).
The test material should be added to table grade
corn oil or other appropriate ,vehicle and premixed
with an aliquot of basal diet, utilizing a mortar and
pestle or mechanical blender.
It is recommended that
the aliquot of basal diet used for the premix be
screened to remove large particles of diet before
blending in the corn oil and test material. The final
diet should be a uniformly mixed composition consisting
of 98 to 99 parts by weight of basal diet and 1 or 2
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parts by weight of corn oil. The basal diet should be
a commercial game bird breeder ration (or its equivalent)
that is treated with an equivalent amount of vehicle.
The premix should be stored under conditions which
maintain stability. Test diets should be analyzed for
pesticide concentrations at intervals during the tests.
If other long-term animal tests have demonstrated a
propensity for the test chemical to persist or bioaccumula te, the degree ,Of bioaceumulation in birds should
be determined bymeasuremerit of tissue residues in the
birds fran an extra pen group put through the reproduction test. Two or three tissues should be selected
for residue analysis at the end of the exposure period,
based on tissues known from other studies to hold
highest residues.
Testing phase - test environment. The birds
should be housed in breeding pens of adequate size
conforming to good husbandry practices. The malla,rd
pens should be screen-bottomed or kept clean of
spilled food and excrement. It is desirable to offer
mallards water in which to bathe.
Since light is'e;{tremely important, both during
rearing and during the egg laYing period, all birds
shOuld be maintained for the first 8 weeks under a
regime of 7 hours of light per day for maximum egg
production.
The photoperiod should then be increased to
16-17 hours of light per day and either maintained
at this level or increased by 15 minutes j;:er week
for the following 12 weeks.
(The 12-week period
may vary depending upon the time required for the
onset of egg production.) An illumination intensity
of 6 footcandles at the bird level during the lighting
phase of the reproductive study is adequate. Avoid
the use of shorter wavelength "cool white" fluorescent
lights which do not emit the daylight spectrum.
Temperature and relative humidity control throughout the reproductive test is desirable and should be
recorded. Recommended levels are 21°C and 55 percent
relative humidity. Ventilation is necessary.
Feeding and husbandry. All birds sr~uld receive
the appropriate diet ad libitum for the duration of
the stuq.y. Water is to be provided ad libitum. The
test chemical should be administered for at least 10
weeks prior to the onset of egg laying.
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Body weights should be recorded at test initiation
prior to onset of laying, and at termination. During
egg laying"body weight recording is discouraged because
oft~e adverse effects that handling may have on egg
production.
Food consumption should be recorded at least
at biweekly intervals throughout the study.
Mort ali ty should be recorded by date and morbidity
(noted together with clinical signs) throughout the
tes tphase • Gross pa tho logy data should be obtained
for birds that die during the course of the test phase
and for some survivors ..
Egg collection, storage, and incubation. All eggs
should be collected daily, marked according to pen
from which collected, and stored at 16°C and 65 percent
relative humidity. Eggs should be set at weekly
intervals for incubation in a commercial incubator.
All eggs should be candled on day 0 for eggshell
cracks; on approximately day 11 for bobwhites and
day 14 for mallards to measure fertili ty and early
death of embryos; and on day 18 for bobwhite and
day 21 for mallards to measure embryo sUr'J'ival. For
hatching, transfer of the eggs to a separate
commercial incubator or hatcher should be made on
day 21 for bobwhites and Day 23 for mallards.
Recommended temperatures and relative humidity
during hatching phase are 39 °C and 7 0 percent,
respectively.
Bobwhite chick observations. On Day 24 of
incubation, the hatched bobwhite chicks should be
removed, hatchability recorded, chicks housed according
to the appropriate parental grouping, and maintained
on control diet for 14 days • The time period should
be extended if mortality occurs appreciably late.
The diet should be a commercial bobwhite starter
diet or its equivalent.
Duckling observation. On Day 27 of incubation,
the hatched mallard ducklings should be removed,
hatchability recorded, ducklings housed according
to the appropriate parental grouping, and maintained
on control diet for 14 days. The time period should be
extened if mortality occurs appreciably late. The
diet should be canmercial mallard starter diet or its
equivalent.
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Eggshell thickness. One day every two weeks newly
laid eggs should be collected and measured for eggshell
thickness.. For consistency, the eggs used for thickness
determinations should be collected during weeks 1, 3, 5,
7 and 9 of the egg-laying period. An accepted
procedure is to crack .open the eggs at the widest
portion (girth or waist), wash out all egg contents,
air-dry the shells for at least 48 hours, and then
measure the thickness of the dried shell plus the
membran~s at 3 or 4 points around the girth using a
micrometer calibrated to 0.01 mm units.
Analysis. Reproductive data consists of continuous
variables (e.g~, shell thickness, and body weight data)
and discrete variables (e.g., number of eggs laid or
14-day-old survivors). For continuous variables,
experimental groups should be compared to controls by
analysis of variance. For most discrete variables,
survival percentages should be computed (e.g., 14-dayold survivors of eggs laid) and arcsine transformed
prior to analysis of variance. Alternately, a chi
square analysis of survival (contingency tables) may
be used for discrete variables. Analyses should include:
. body weight, food consumption, eggs laid, eggshell thickness ,eggs cracked, viable eggs, fertility, live 3-week
embryos, hatchability, number of normal chicks or
ducklings, 14-day-oldsurvivors (per number of eggs
hatched, per hen, and per number of eggs laid)." Sample
units are generally the pens within each group.
Withdrawal.
If the test substance is toxic (reduced reproduction evident), then a withdrawal study
period should be added to the test phase. The withdrawal
period need not exceed 3 we.eks. Continued observations
should be made on egg production, fertility, hatchabili ty ,
and hatching survival.

Definitions:
1. Eggs laid. The total egg production during a
breeding season (Which is approximately 10 weeks).
2. Eggs cracked. Eggs determined to have cracked
shells when inspected with a ca.ndling lamp; fine cracks
cannot be detected without utilizing a candling lamp
and if undetected will bias data by adversely affecting
embryo development.
3. Eggs set. All eggs placed under insubation, i.e.,
total eggs laid minus cracked eggs and those selected for
eggshell thicknes s anal ys is.
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4. Viable embryos (fertility). Eggs in which
fertilization has occurred and embryonic development has
begun. This is· determined by candling the eggs 6 to
14 days after incubation has begun. It is difficult
to distinguish between the absence of fertilization
andearlyembryonicdSath~ This distinction can be
made by breaking out eggs that appear infertile and
examining further. This is especiallyfrri.portant when
a test compound induces early embryO inortali ty.
5. Live 3-week embryo. Embryo that is developing
normally after 3 weeks of incubation. This is determined
by candling the egg.
6. Hatchability. The percentage of embryos that
mature, pip the shell, and liberate themselves from their
eggs as computed from the number of fertile eggs. For
quail this generally occurS on day23 or24 of incubation,
and for mallard on day 25,. 26, or 27.
7. 14-day-old-survivors.
2 weeks following hatch.

Birds that survive for

8. Eggshell thickness. The thickness of the
shell and the membrane of the egg at the girth after the
egg has been opened and washed out, then the shell with
membrane dried for at least· 48 hours at room temperature.
(e)
References. The following references can provide useful
background information in developing acceptable protocols; some
outline useful statistical procedures for handling data.
(1)
Cochran, W.G.
1943. Analysis of variance for percentages
based on unequal numbers. Am. Stat. Assoc.
38:287-301.
(2) Davidson, K.L., and J.L. Sell.
1974. DDT thins shells
of eggs from mallard ducks maintained on ad libitum or controlledfeeding regimes. Arch. Environ. Contam. Toxicol. 2(~):222-232.
(3)
Duncan, D.B.
Biometrics 11:1-42.

1955.

Multiple range and multiple F tests.

(4)
Heath, R.G., J.W. Spann, and J.F. Kreitzer.
1969.
Marked DOE impairment of mallard reproduction in controlled studies.
Nature 224(5215):47-48.
(5)
Heath, R.G., J.W. Spann, J.R. Kreitzer, and C. Vance.
1970. Effects of polychlorinated biphenyls on birds.
Presented at
the XV Internat. Ornith. Congress, The Hague, 30 Aug - 5 Sept.,
1970. Pp. 475-485 in Proceedings of XV Internat. Ornith. Congress.
K.H. Voous, ed. E.J. Brill, (pub.) Leiden.
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(6) Heinz, G. 1974. Effects of dietary levels of methyl
mercury on mallard reproduction. Bull. Env. Cont. Toxicol. 11 :386392.
(7) Longcore, J.R., F.B. Sampson, and T.W. Whittendale, Jr.
1971. DOE thins eggshells and lowers reproductive success of
captive black ducks. Bull. Env. Cont. Toxicol. 6:485-490.

(8) Prince, H.H.,P.B. Seigel, and G.W. Cornwell.
1969.
Incubation environment arAthe development of mallard embryos.
J. Wildlife Manage. 33:589-595.
(9) Stromborg, K.L., 1981~ Reproductive test of diazinon on
bobwhite quail, Avian and Mammalian Wildlife Toxicology:
Second
conference, AS'!M STP 757, D.W. Lamb and E.E. Kenaga,' Eds., American
Society for Testing and Materials, pp. 19 -30.
(10) walpole, R. E. and R. H. Myers.
1972. probability and
statistics for engineers and scientists. The MacMillan Comp3.ny,
New York.
Pp. 387-392.
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71-5

Simulated and actual field testing for mammals and birds.

(a) When required.
( 1 ) Data from any of the following kinds of
tests are required by 4'0 CFR § 158.145, on a case-by-case basis,
to support the registration of an end-use product intended for outdoor
application. Consultation with the Agency is advised before undertaking these tests. Whenever data are required by 40 CFR § 158.145,
the determination will be made in writing by the Agency and will
state which properties and use p3.tterns of the product were used
in the determination. The following criteria are provided as
further guidance:

<i) Simulated (pen) field tests are required by 40 CFR
§ 158.145 to support the registration of an end-use fonnulated
product if use of the pesticide is likely to result in adverse
effects on wildlife organisms exposed to the pesticide, and if pen
field tests can yield data useful i'n assessing such risks. A
decision as to whether su~~ a test is needed should take into
account:
A.
An analysis of the pesticide properties (e.g., persistence,
conversion to toxic metabolites);
B.

Retention on food, and repellency;

C.
Intended use patterns ,( e. g., treated habitats, expected
presence of species, and treatment amounts at toxic levels after
application); and
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D

. The results of other laboratory tests.

(ii) Actual field tests are required by 40 CFR § .158.145
to support the registration of an end-use formulated product if
use of the pesticide is likely to result in adverse· effects on
wildlife exposed to the pesticide, and if actual field tests can
yield data useful in assessing such risks. A decision as to
whether such a test is needed shOUld take into account.:

(A)
An analysis of the pesticide properties (e.g.,
persistence, conversion to toxic metabolites, retention on food,
and repellency);
(B)
Intended use patterns (e.g., treated habitats, expected
presence of species, and treatment amounts at toxic levels after
application); and
(C)
Evidence (e.g., reported field effects, simulated pen
studies or chronic lab studies) denpnstrating acute toxicity at
normal use rates or demons~ating long-term chronic or reproductive
effects.

(2)
See 40 CFR § 158.50, "Formulators' exemption," to determine whether these data must be submitted. Section II-A of this
Subdivision provides an additional discussion on this subject.
(b)
Test standards. Data sufficient to satisfy the requirements in 40 CFR § 158.145 smuld be derived frem tests which satisfy
the purposes of the general test standards in § 70-3 and the follow':"
ing test standards:
(1)
Test substance. Unless sp;!cified otherwise, data shall
be derived from testing conducted with an end..,.use product (or with
an end-use product whose properties are like tmse of products to
which the determination under paragraph (a) of this section applies).
An "end-use product" may be the applicant's own product or a typical
end-use product.
(2)
Test conditions. The test conditions for conducting a
simulated pen, or actual field test should resemble the conditions
likely to be encountered under actual use of the product. Specifically, the pesticide should be applied to the site at the rate,
frequency, and metmd sp;!cified on the label.
(3)
Endangered species.
Studies should not be conducted in
cri tical habitats or areas containing, or susp;!cted to contain.,
endangered or threatened plants or animals which may be· threatened
by the tests to be conducted.
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(4) Residu e level s. When the' test substa nce is
applie d under
simul ated or actua l field condi tion testin g, and
residu es of the
test substa nce can be 4etec ted in warm- bloode d
anima ls as eviden ced
by tests requi red by 40 CPR Part 158, residu es
should be determ ined
in selec ted tissue s of test organ isms and in veget
ation, soil,
water , sedim ents, and other appro priate enviro nment
al compo nents.
If residu es of the test substa nce canno t be detec
ted in warm- bloode d
anima ls as eviden ced by tests requi red by 40 CFR
Part 158, then the
appli cant should consu lt with the Agenc y befor e
begin ning this
test.
(5) other stand ards. Addit ional stand ards for
condu cting
actua l field tests are not deline ated becau se of
the wide varie ty
of mecha nisms by which a pestic ide may enter the
enviro nment , and
becau se of the great varie ty of food sourc es and
habit ats that may
be affec ted. Any addit ional stand ards for condu
cting these tests
will be provid ed by the Agenc y in writin g follow
ing consu ltatio n
betwe en the applic ant or regis trant and the Agenc
y, and will take
into accou nt the varie ty of mecha nisms, food sourc
es, and habit ats
mentio ned above .
(c) Repor ting and evalu ation of data. In additi
on to the
inform ation provid ed in § 70-4, the test repor t
should conta in
the follow ing inform ation:
(1)

Simul ated (pen) field tests .

(i)

Test metho ds and mater ials data.

(A)

Test locati on;

(B) Dates of begin ning and end of test, and any
other
signi fican t dates of event s in the test;
(C)

Weath er data;

(D)

Test speci es, age and histo ry;

(E)

Medic al and chemi cal admin istrat ion histor y (if
any);

(F)

Measu red body weigh ts;

(G)

Indiv idual ident ificat ion;

(H) Pestic ide chemi cal formu lation , appli cation rate
and frequenc y, and manne r of appli cation ;
(I)

Veget ative cover ;

(J) Measu red residu es in selec ted tissue s of test
organ isms and
in veget ation, soil, water , and sedim ents, when
requi red; and
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(K)

Analytical methods for residue determinations;

(L)
Housing conditions, including pen description, pen placement and number of animals per pen;
(M)

Diet;

(N)

Food and water supply schedule;

(0)

Feed consumption;

(P)

Visual signs of intoxication;

(Q)

Clinical measureme.nts for intoxication;

(R)

Accidentalaeath or injuries;

(S)

Replacement schedule; and

(T)

Statistical methods used.

(ii)

Test results.

(A)

Mortality: number, dates, and other pertinent information;

(B)

Toxic signs;

(C)

Body weight changes;

(D)

Food consumption data;

(E)

Clinical observations;

(F)
Results of gross necropsy or pathological examinations,
if conducted;
(G)

Residue analysis results; and

(H)

Any noted effects on reproduction.

(iii) Summary and conclusion. Potential hazards to wildlife
should be identified in addition to the toxicity results per se.
(2)

Actual field tests.

<,i)

Test methods and materials data.

(A)
Description of the study area including vegetation, topography, and all pertinent ecological information;
(B)

.

Study plot layout - locations and replications;
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(C)
Listing of resident and migrant fauna with estimates of
population densities or relative .abundance;
(D)
Details of application equipment, methods, and weather
conditions;
(E)

Statistical design and methods of analysis;

(F)

Weather data collection methods;

(G)

Analytical methods for residue determination;

(H)

Clinical data methods;

(I )

Reproductive study methods;

(J)

Carcass search methods; and

(K)

Any other methods utilized.

(ii)

Test results.

(A)

Mortality: number, dates, and other pertinent information;

(B)

Signs of intoxication;

(C)

Bird and mammal census results;

(D)

Arthropod numbers and biomass;

(E)

Food habits data, if any;

(F)

Necropsy observations;

(G)

Residue analysis results;

(H)

Weather data;

(I)

Inclusive dates of test; and

(J)

Results of nest studies and fledgling wildlife.

(iii) Sunmtary and conclusion. All data should be integrated
in a way which reflects the full impact of the pesticide on the
ecosystem. Potential hazards to wildlife should be estimated with
I
.
full consideration of possible indirect effects due to ecological disturbances.
(d)

Acceptable protocols.
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(1)
Simulated (pen) field tests. The following is an example
of an acceptable protocol for conducting a simulated (pen) field
study for birds. This study is a modification of a study that
appears on pages 65 to 73 in an unpublished draft report to EPA
from the American Institute of Biological Sciences (AIBS), titled
Analysis of s~cialized Pesticide Problems, Volume VI, Wildlife
Toxicology Study. This report is dated October., 1974 and was funded
under EPA contract No. 68-01-2457.

Introduction

For assessing the hazards of pesticides to bobwhite
quail, large cages enclosing portions of habitat of
0.005 ha (500 sq ft) or more may be utilized. With
modifications other species can also be tested by this
method. Tests utilizing large pens may be conducted for
pesticides to be applied on cropland, rangeland, or wildlands, or for other outdoor applications such as roadsides,
rights-of-way, "waste areas," or known wildlife habitats.
This type of test is not a substitute for an actual field
study. However, a carefully designed simulated (pen)
field study sertes to bridge the gap between lab studies
and a comprehensive field study.

Methods and Materials

Pens. Wire-covered, pens should be constructed covering a minimum ground area of 0.005 ha (500 ft 2 per pen).
Suitable minimum pen dimensions for quail are 3.1 m by
15.2m (10 ft x 50 ft) with the top cover at a height of
about 2.0 m (6.5 ft).
Other dimensions covering more than
0.005 ha are encouraged. Larger pens will be needed for
testing larger birds suc.~ as mallards or pheasants:
For uncovered pens, birds may be wing clipped or
pinioned. When cage covers are used, they should not interfere with the pesticide reaching the inte.rior of the cage.
To ~educe predation, metal flashing should be placed around
all pens both above and below the ground. In addition,
the top perimeter of the fence may be electrified.
A minimum of 3 (10 I X 50 I) pens should be used for
each treatment group and control. Eadl pen should contain
8 pair of quail. Thus a study consisting of one treatment
and one control group would have a total of six cages and
96 birds (48 pair). An independent water supply and a
small shelter should be furnished in each pen.
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Before pens are planned and constructed, wildlife
agencies and successful game farms should be consulted to
consider factors such as prevention of parasites and
disease, soil drainage requirements, support of top cover
to prevent collapse under the weight of snow, types of
watering equipment, and similar information.
Birds. Adult birds of known history, not previously
exposed to pesticides, should be used and placed in the·pens
at least 2 weeks prior to the pesticide application(s).
A
supply of replacement bobWhite should be maintained in outdoor pens near the test pens.
Test conditions and procedures. oniformity of soil
type and field conditions are important considerations in
selecting study sites. All pens should be numbered and
locations mapped or charted. Daily recoreds should be kept
of observations, toxic signs , test bird deaths and replacements (if any), Cdmplete data on pesticide formulations,
application rates and methods, weather conditions, and all
other data of value in assessing the hazard to birds. It
may be desirable to use moveable pens that can be set up
over the crop or vegetation on which the pesticide is intended to be applied. When permanent (non-portable) pens
are used, then the soil should be suitable for growing the
pertinent crop or vegetation. The pesticide should be
applied with the same equipment, at the same rate, tL~ing,
number of applications, and formulations as specified on the
pesticide label. Additional treatment groups can be added
to test the effects of different application techniques
(e.g., broadcast versus soil incorporation), application
timing (e.g., pre-plant versus postemergent), or irrigation
versus nonirrlgation. Spraying should be done under minimum
wind conditions and with protective shielding to prevent
contamination of adjacent sprayed pens or control pens.
For
statistical purposes, i t is best to randomize the test pens,
but because of the drift problem, it may be best to stratify
the treatment pen locations.
If supplemental feed is needed, the treatment rates
can be based on results of residue studies when sue':! studies
are available. Where possible, supplemental food should
be withheld 1 to 2 days after pesticide treatment. 'r'rea ted
food should be prepared wi thin 1 day of the time the pen
environments are sprayed.
The duration of the test should be a minimum of 21
days after the final application, and longer if any birds are
showing toxic signs or other effects.
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Pesticide residue detenninations may be included in
the study. Diet and water levels of the test chemicals
should be analyzed. Vegetation, soil, and other environmental samples may be analyzed for residues to determine persistence and bioaccumulation. Test birds poisoned by the pesticide and a sample of surviving birds should be analyzed for
residues in selected tissues. Gross pathology may be determined at the same time.
(2) Actual field studies for hazard to wildlife. The objective
of the actual field study is to, detennine the impact of pesticide
applications on wildlife populations under real-use conditions.
Ef:fects of greatest importance inclUde;
Direct poisoning and death (by ingestion, dennal exposure,
or inhalation);
Toxic effects indirectly causing death such as increasing
susceptibili ty to predation and diseases;
Hannful reproductive ef fects and consequent inability to
maintain populations.
Full-scale field studies are useful for eetennining the effects
of a pesticide fran large-scale spraying of forests ,rangelands,
rights-of-way, roadsides, wetlands, and major croplands such as
cotton, wheat, corn, soybeans, rice, sorghum, or alfalfa, or other
major wildlife habitats. In view of the diversity of potential
study areas, actual field studi,es need to be designed ona case-bycase basis. No standard protoc;ol would be appropriate. Therefore~
the references that appear in § 71-5(e)(2) can be used as guidance
for developing acceptable actual field studies.
(e)
References. The following references can provide useful
background infonnation for eeveloping acceptable field tests. Some
ou~line useful statistical procedures for handling data.
(1)

Simulated (pen) field tests.

(i)
Fink, R.J.
1979. Simulated field studies - Acute hazard
assessment, Avian and Mammalian Wildlife Toxicology, ASTM STP 693,
E .E. Kenaga, Ed., American Society for Testing and Materials, pp.
45-51 •
(ii) Kreitzer, J.F., and J.W. Spann. 1968. Mortality among
bobwhites confined to a heptachlor contaminated environment. J.
Wildl. Manage. 32(4): 874-878.
(iii) schemnitz, S.D., 1981. Wildlife Management Techniques.
4th Ed.: revised. The Wildlife society, Inc., Washington, D.C. 722
pp.

(2)

Full-scale field tests.

(i) Bart, 1979. Effects of acephate and sevin on forest birds.
J. Wild. Manage. 43(2): 544-549.
(ii) Bunyan, P.J., M.J. Van Den Heuvel, P.I. Stanley and E.N.
Wright. 1981. An intensive field trial and a multi-site surveillance
exercise on the use of aldicarb to investigate methods for the
assessment of possible environmental hazards presented by new
pesticides. Agro Ecosystems 7: 239 -262.

(iii) Caughley, G. 1977. Analysis of Vertebrate Populations.
John Wiley and Sons Ltd., A Wiley-Interscience Publication pp. 234.
(iv)
De Weese, L.R., C.J. Henny, R.L. Floyd, K.A.Bobal, A.W.
Schultz.
1979. Response of breeding birds to aerial sprays of
trichlorfon (Dylox) and carbaryl (Seven-4-oil) in forests. Special
Scientific Report Wildlife No. 224, U.S. Department of the Interior,
Fish and Wildlife Service, Washington, D.C~, pp. 29.
(v)
Edwards,p.J., S.M.. Brown, M.R. Fletcher and P.I. Stanley.
1979. The use of a bird terri tory mapping method for detecting
mortality following pesticide application. Agro Ecosystems 5:271-282.

(vi)
Flickinger, E.L., K.A. King, W.F. stout and M.M. Mohn.
1980. Wildlife hazards fran Furadan 3G applications to rice in
Texas. J. Wild Manage. 44(1):190-197.

(vii)
Hegdal, P.L., T.A. Gatz, K.A. Fagerstone, J.F. Glahn
and G.H. Matschke.
1979. Hazards to wildlife associated with 1080
baiting for California ground squirrels. USFWS, under agency
Agreement between EPA and FWS, EPA-IAG-D7-0449 (Unpublished final
report) •
(viii) Hegdal, P.L. T.A. Gatz.
1977. Hazards to pheasants
and cottontail rabbits aSSOCiated with zinc phosphide baiting for
microtine rodents in orchards. USFWS, under Interagency Agreement
between EPA andFWS, EPA-IAG-D4-0449 (Unpublished final report)~
(ix)
Herman, S.G., J.B. Bulger.
1979. Effects of a forest
application of DDT on nontarget organisms. Wildlife Monoaraohs,
No.69, pp. 62.

!x)
Johnson, E.V., G.L. Mack and D.Q. Thompson.
1976. The
effects of orchard pesticide applications on breeding robins. The
Wilson Bull. 88(1):16-35.
(xi)
Ludke, J.L., E.F. Hill and M.P. Dieter.
1975. Cholinesterase (ChE) response and related mortality amo fed ChE inhibitors. Arch. Environ.Contam. Toxicol.
3(1):1-21.

(xii)
McEwen, L.C., C.E. Knittle, and M.L. Richmond.
1972.
Wildlife ~fects from grasshopper insecticides sprayed on shortgrass range. J. Range Manage.
25(3):188-194.
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(xiii) Moulding, J.D. 1976. Effects of a low-persistence insecticide on forest bird populations. Auk 93 (4): 692-708.
(xiv) Pearce, P.A., D.B. Peakall and A.J. Erskine.
1976.
Impact on forest birds of the 1975 spruce budworm spray operation
in New Brunswick. Progress Notes, Canadian Wildlife service, No.
62, pp7~
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Series 72:

§ 72-1

AQUATIC ORGANISM TESTING

.

Acute toxicity test for freshwater fish •

(a) When required.
(1) Data on the acute toxicity of a pesticide to freshwater fish are required by 40 CFR § 158.145 to support the
registration of an end-use product intended for outdoor application,
and to support each application for registration of a manufacturinguse product which may be used to make such an end-use product.
(2)
Data on the acute toxicity of a pesticide to freshwater
fish are required by 40 CFR § 158.145, on a case-by-case basis to
support the registration of an end-use prodUct intended solely
for indoor application, and to support each application for
registration of a manufacturing-use product which may be used to
make such an end-use product.
(3) See 40 CFR § 158.50, "Fonnulators' exemption," to determine whether these data must be subnitted. Section II-A of
this Subdivision provides an additional discussion on this subject.
(b) Test standards. Data sufficient to satisfy the requirements in 40 CFR § 158.145 should be derived fran tests which canply
with the general test standards in § 70-3 and the following test
standards:
(1)
Test substance.
(i) Data shall be derived fran testing
conducted with the technical grade of each active ingredient in the
product.
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(ii)
In addition, data fran testing with the applicant's enduse product or a typical end-use product are required by 40 CFR §
1SS.14S to support the registration ~f products which meet any of
the following conditions:

(A) The end-use pesticide will be introduced directly into an
aquatic environment when used as dfrected;
(B) The LeSO or ECSO of the techical grade of active ingredient
is equal to or less than. the maximum expected environmental
concentration (MEEC) or the estimated environmental concentration
(EEC) in the aquatic environment when the end-use pesticide is used
as directed; or
(e) An ingredient in the end-use product other than the active
ingredient is expected to enhance the toxicity of the active ingredient or to cause toxicity to aqua tic organisms.
(2) Test organisms. (i) Testing should be performed on one
coldwater fish species, preferably rainbow trout, and one warmwater
species, preferably bluegill sur~ish.

(ii) Very young (not yet actively feeding), spawning, or recently
spent fish should not be used.
(iii) Fish should weigh between 0.5 a~d 5.0 grams and be fran
the same year class. The standard length of the largest fish should
be no more than twice that of the shortest fish.
I

(3)
either:
(A)

Determination of LeSO.

(i)

Satisfactory data must establish

A 96-hour LeSO value with 95 percent conf idence intervals; or

(B) That the 96-hour LeSO is greater than 100 mg/l or greater
than 100,000 times the MEEC or EEC.
(ii)
If data are submitted to satisfy either criterion in
paragraph (b) (3) (i) (B) of this section, at least 30 individuals should
be tested at concentrations equal to or greater than the criterion
chosen.

(c) Reporting and evaluation of data. In addition to information
provided in § 70-4, a report of the results of a fish acute LeSO
test should include the following:
(1) LeSO data.
(i)
(A) Data showing the 96-hour LeSO, the
corresponding 95 percent confidence intervals, slope of the concentration
response line, and, when possible, the LeSO values at 24, 48, and 72
hours; or
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(B)
Data showing that the 96-hour LeSO is greater than 100,000
times the MEEC or EEC or greater than 100 mg/l.
(ii)
If the data submitted in accordance with paragraph
(c)(1)(i)(B) of this section show that the LeSO is greater than
100,000 times the MEECorEEC of the pesticide; the basis for
calculating the MEEC or tEC should be reported.
(2)
Dilution water. Detailed description of dilution water,
including source, chemical characteristics (e.g., dissolved oxygen
content, pH, dissolved salts), and pretreatment (if any).
(3)
including:

Test description.

Detailed description of the test,

(i)

Design ;

(ii)

Containers;

(iii)

Water depth and volume;

(iv)

Treatments;

(v)
Method of exposing fish to the test substance (e.g.,
placing chemical in water which already contains fish or placing
fish in water which already contains the chemical);
.

(vi)

Number of organisms per treatment;

(vii)

Loading (weight of organisms per unit volume of water);

(viii) Lighting, acclimation, and test temperatures (averages
and range); and
(ix)

Any unusual feature of the test methodology.

(4)
Chemical analyses.
If conducted, a description of the
methods (or references to established methods) used for all the
analyses of water for chemical content and toxicant concentrations,
and the results of such analyses, including validation studies and
.reagent blanks.
(5)
Effects of exposure. Detailed description of the effects
of exposure to the· test substance inclUding:
(i)

The criteria used to determine the effects;

(ii)
Percentages of organisms that died or showed effects of
treatment; and
(iii)

A summary of these observations.

(6)
Additional information. Any additional relevant infoDllation about the test or its results that would assist in the determination of hazard potential.
(d)
Acceptable protocols. Examples of acceptable protocols for
conducting a freshwater fish acute toxici ty. study are found in the
following references. Fish species listed in these publications are
acceptable with the exception of goldfish.
(1)
AS'lM Standard E 729-80, Practice for Conducting Acute
Toxicity Tests with Fishes, Macroinvertebrates, and Amphibians.
American Society for Testing and. MateriiUs ,1916 Race Street,
philadelphia, PA 19103.
(2)
Commi ttee· on Metro ds fo r Toxicity Tests wi th Aqua tic
Organisms. 1975. Methods for acute toxicity tests with fish,
mac roinverteb rates , and amphibians. u.s. Environmental Protection Agency, Ecol. Res. Series, EPA 660/3-75-009. 61 pp.
(e)
References. The following references can provide useful
background information in developing accep~able protocols:
(1)
Weber, C. E. (ed.)
1973. Biological field and laboratory
methods for measuring the quality of surface waters and' effluents.
u.s. Environmental Protection Agency, Environ. Monit. Series, EPA670/4-73-001.

(2)
Anonymous. 1981. Standard Metrods for the Examination of
water and Wastewater. 15th Ed. American Public Health Assoc.,
Washington, D.C. 1134 pp.

§ 72-2

/

Acute toxicity test for freshwater acuatic invertebrates.

(a)
When recuired.
(1)
Data on the acute toxicity of a
pesticide to freshwater aqua tic invertebrates are required by 40
CFR § 158.145 to support the registration of an end-use product
intended for outdoor application, and to sUPFOrt each application
for registration of a manufacturing-use product which may be used
to make such an end-use product.
(2)
Data on the acute toxicity of a pesticide to freshwat~r
aquatic invertebrates are required by 40 CFR § 158.145, on a case-bycase basis to support the registration of an end-use product intended solely for indoor application, and to support each applicat.ion
for registration of a manufacturing-use product '",hich may be used
to make such an end-use product.

70

(3)
See 40 CFR § 158.50, "Formulators' eXemption," to determine whether these data must be submitted. Section II-A of this
Subdivision provides additional discussion on this subject.
(b)
Test standards. Data sufficient to satisfy the requirements in 40 CFR § 158.145 should be derived from tests which comply
with the general test standards in §70-3 and the following test
standards.

(n

Test substance.
(i) Data shall be derived from testing
conducted with the technical grade of each active ingretlient in the
product.

(ii)
In addition, data from testing with the applicant's enduse product or a typical end-use product are required by 40 CFR §
158.145 to support the registration of products which meet any of
the following conditions:
(A)
The end-use product will be introduced directly into an
aquatic environment when used as directed;
(B)
The LC50 or EC50 of the technical grade of active ingredient
is equal to or less than the maximum expected environmental concentration (MEEC) or the estimated environmental concentration (EEC) in
the aquatic environment when the end-use product is used as directed;o
or

(C)
An ingredient in the end-use product other than the active
ingredient is expected to enhance the toxicity of the active ingredient
or to cause toxicity to aquatic organisms.
(2)
Test organisms. Immature invertebrates should be used
whenever possible. Among fr.esh-water organisms, daphnids should be
in the first instar; amphipods, stoneflies, and mayflies in an early
instar; and midges in the second or third instar.
(3)
Determination of ECSO or LC50.
should establish either:
(A)

(i)

Satisfactory data

An EC50 or LC50 value with 95 percent confidence intervals;

or
(B)
That the EC50 or LeSO is greater than 100 mg/l or greater
than 100,000 times the MEEC or EEC.

(ii)
If data are submitted to satisfy either criterion in paragraph (b)(3)(i)(B) of this section, at least 30 individuals should be
tested .at concentrations equal to or greater than the criterion
chosen.

71
(4)
Duration of tests. Daphnids and midge larvae should be exposed to the test substance for 48 hours in static tests. All other
organisms should be exposed for 96 hours in static tests. For flowthrough tests, all organisms tested under this section should be
exposed for at least 96 hours.
(c)
Reporting and evaluation of data. In addition to infonna~
tion provided in § 70-4, a report of the results of an acute toxici ty
test for aquatic invertebrates should include the following:
(1) LCSO data.
(i)
(A) Data showing the EC50 Or LeSO, the
corresponding 95 percent confidence intervals, slope of theconcentration reponse line, and when possible, the EC50 or LeSO values
at 24-hour intervals for the duration of the test; or
(E) Data showing that the ECSO or LeSO is greater than 100,000
times the MEEC or EEl: or greater than 100 mg/l.
( i i ) If the data sul:mitted in accordance with paragraph (c) (1)(i) (E) of this section show that the LeSO or ECSO is greater than
100,000 times the MEEC or EEC of the pesticide, the basis for
cal cula ting the MEEC or EEX.:: should be report ed.

(2) Dilution water. Detailed description of dilution water, including source, chemical characteristics (e.g., dissolved oxygen
content, pH, dissolved salts); and pretreatment (if any).
(3 )

Test description.

•

eluding:

Detailed description of the test, in-

(i)

Design;

(ii)

Containers;

(iii)

Water depth and volume;

(iv)

Treatments;

(v)
Metbod of exposing organisms to the test substance
placing chemical in water which contains organisms or placing
organisms in water which contains chemical);
(vi)

(e.

Number of organisms per treatment;

(vii) Lighting, acclimation, and test temperatures (averages
and range); and

(viii) Any unusual feature of the test methodology.

g. ,
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(4)
Chemical analyses.
If conducted, a description of the
methods (or references to established methods) used for the analyses
of water for chemical. content and toxicant concentrations, and the
results of such analyses, including validation studies and reagent
blanks.
(5)
Effects of exposure •. Detailed description of the effects
of exposure. to the -test substance, including:

(i)

The criteria used to detennine the effects;

(ii) Statement of percentages of organisms that died or showed
effects of treatment; and
(iii) A sumrnaryof these observations.
(6)
Additional information_. Any additional relevant information about the test or its results that would assist in the determination of hazard potential.
(d)
Acceptable protocols. Examples of acceptable protocols
for conducting a freshwater aquatic invertebrate acute toxicity
study are found in the following references:
(1)
ASTM Standard E 729-80, practice for Conducting Acute
Toxicity Tests with Fishes, Macroinvertebrates, and Amphibians.
American Society for Testing and Materials, 1916 Race Street,
Philadephia, Pa.
19103.
(2)
Committee on Mettods for Toxicity Tests with Aquatic
organisms. 1975. Methods for acute toxicity tests with fish,
macroinvert eb rates , and amphibians. u.s. Environmental protection
Agency, Ecol. Res. Series, EPA 660/375-009.
61 pp.
(Aquatic
invertebrate test temperatures in this publication are acceptable
with the exception of 17°C for Daphnia~. Daphnia should be
tested at 20°:' 1°C.)
(e)
Reference. The following publication can provide useful
background information in developing acceptable protocols:

Anonymous.
1981. Standard Mettods for the Examination of
Water and Wastewater. 15th Ed. American public Health ASSOC.,
Washington, D.C.
1134 pp.

§ 72-3

Acute toxicity test for estuarine and marine organisms.

(a)
When required.
(1)
Data on the acute toxicity of a pesticide to estuarine and marine organisms are required by 40 CFR
§ 158.145 to support the registration of an end-use product intended
for direct application to the estuarine or marine environment or
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expected to enter this environment in significant concentrations
be-cause of its expected use or mobility pattern.
(2)
See 40 CFR § 158.50, "Formulators' exemption," to determine whether these data must be submitted. Section II-A of this
Subdivision provides an additional discussion on this subject.

(b)
Test standards. Data sufficient to satisfy the reqUirements in 40 CFR §158.145should be derived from tests which canply
with the general test standards in § 70-3 and the following test
standards :
(1)
Test substance. (i) Data shall be derived from testing
conducted with the tech...ical grade of each active ingredient in the
product.

(ii)
In addition, data frcm testing with the applicant 's enduse product or a typical end-use product are required by 40 CFR
§ 158.145 to sup~rt the registration of products which meet any
of the following conditions:

(A)
The end-use product will be introduced directly into an
aquatic environment when used as directed;
(B)
The EC50 or IC50 of the technical grade of active ingredient is equal to or less than the maximum expected environmental
concentration (MEEC) or the estimated environmental concentration
(EEC) in the aquatic environment when the end-use product is used
as directed; or

(C)
An ingredient of the end-use product other than the active
ingredient is expected to enhance the toxicity of the active ingredient or to cause toxici ty to aqua tic organisms.

(2)
Test organisms and test duration. The 96-hour ICsO should
be determined for shrimp and an estuarine or marine fish.
Also, the
48-hour EC50 for oyster embryolarvae or 96-hour ECsO shell deposition
data should be determined on a· representative mollusc, such as the
American oyster.
(3)
Determination of ECsO or LCsO.
should establish either:
(A)

(i)

satisfactory data

An EC50 or IC50 value with 95 percent confidence intervals;

or
(B)
That the ECsO or ICsO is greater than 100 mg/l or greater
than 100,000 times the MEEC or EEC.
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( ii)
If data are submitted to satisfy either criterion in
paragraph b)(3}(i} of this section, at least 30 individuals should
be tested at concentrations equal to or greater than the criterion
chosen.

(c)
Reporting and evaluation of data. In addition to infonnation provided in § 70-4, a report of the results o£ an acute toxicity
test for estuarine and marine organisms should include the following:
(1)
LCSO data.
(i)
(A)
Data showing the LCSO or ECSO, the
corresponding 95 percent conf idence intervals, slope of the concentration-res.ponse line, and, when possible, theLCSO values at
24-hour intervals for the duration of the. test: or
(B)
Data showing that the LeSO or ECSO is greater than
100,000 times the MEEC or ED: or greater than 100 mg/l.
(ii)
I f the data submitted in accordance with paragraph (c) (1 )(i}(B) of this section show that the LeSO or ECSO is greater than
100,000 times the MEEC or EEC of the pesticide, the basis for
calculating the MED: or ED: should be reported.
(2)
Dilution water. Detailed description of dilution water,
including source, chemical characteristics (e.g., dissolved oxygen
content, pH), and pretreatment (if any) •
(3)
including:

Test description.

Detailed description of the test,

(i)

Design;

(ii)

Containers:

(iii)

Water depth and volume;

(iv)

Treatments:

(v)
Method of exposing organisms to the test substance (e.g.,
placing chemical in water wh~ch contains organisms or placing
organisms in water which contains the chemical);
(vi)

Number of organisms per treatment;

(vii)

Loading (weight of organisms p=r unit volume of water):

(viii) Lighting;
(ix)

Acclimation and test temperatures (average and range);

(x)

Salinities; and
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(xi)

Any unusual feature of the test.

(4)
Chemical analyses. If conducted, a description of methods
(or references to established methods) used for the analyses of water
for chemical content and toxicant concentrations, and the results of
such analyses, including validation studies and reagent blanks.
(5)
Effects of exposure. Detailed description of the effects
of the exposure to the test substance, including:
(i)

The criteria used to determine the effects:

(ii)
statement of percentages of organisms that died or showed
effects of treatment; and
(iii)

A summary of these observations.

(6 )
Additional information. Any additional relevant information
about the test or its results that would assist in the determination
of hazard potential.

(d)

Acceptable protocols.

(1)
Acute estuarine and marine fish, and shrimp toxicitv
tests. Examples of acceptable protocols are found in the following
references:

(i)
Bahner, L.H., C.D. Craft, and D.R. Nimmo. 1975. A saltwater flow-through bioassay method with controlled temperature
and salinity. Prog. Fish-Cult. 37(3):126-1.29.
(ii)
Committee on Methods for Toxicity Tests with Aquatic
Organisms. 1975. Methods for acute toxicity tests with fish,
macroinvertebrates, and &~phibians. U.S. Environmental Protection
Agency, Ecole Res. Series, EPA 660/375-009. 61 pp.
(Marine and
estuarine species listed in this publication are acceptable.)
(~)
Marine mollusc shell deposition and embryo larvae toxicity
tests. Examples of acceptable protocols are found in the following
references:

(i)
Anonymous. 1981. ·Standard Methods for the Examination
of Water and Wastewater. 15th Ed. American Public Health Association, Washington, D.C.
1134 pp.

(ii)
ASTM Standard E 724-80, Practice for Conducting Static
Acute Toxicity Tests with Larvae of Four Species of Bivalve Molluscs.
American Soci.ety for Testing and Materials, 1916 Race street,
philadelphia, PA 19103.
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(iii) Woelke, C.E. 1967. Measurement of water quality with
the Pacific oyster embryo bioassay. pp. 112-120 in Water Qualitv
Criteria, ASTM, STP 416. American Society for Testing and Materials,
Philadelphia, Pa.
(e)
References. The following references can provide useful
backgrourid information in developing acceptable protocols:
(1)
Anonymous. 1978. Bioassay Procedures for the Ocean Disposal
Permit program.
u.s. Environmental Protection Agency, Office of Res.
and Dev. EPA-600/9";78-010. 121 pp.
(2)
Clark, J.R., and R.L. Clark, eds. 1964. Seawater systems
for exper~ental aquariums. u.s. Dept. Int., Fish. & Wild. Servo
Bur. Sport. Fish. Wild. Res. Rep. *63. 192 pp.
(3)
DeBen, E.A. 1970. Design and construction of saltwater
environment simulator. Fed. Water Qual. Admin., Pacific N.W. Water
Lab., Working Paper 71:1-30.
(4)
Strickland, J.D.H., and T.R. Parsons. 1968. A practical
handbook of seawater analysis.
Fish. Res. Board Can. Bull-No. 167.
311 pp.
(5)
White, D.B., R.R. Stickney, D. Miller, and L.H. Knight.
1973. Seawater systems for aquaculture of estuarine organisms at the
Skidaway Institute of oceanography. Ga. Mar. Sci. Center, Technical
Rep. Ser. No. 73-1. l8pp.

(6)
Wood, L. 1975. A controlled condition system (CCS) for
continuously flowing seawater. Limnol. Oceanogr. 10:475-477.

§ 72-4

Fish early life-stage and acuatic invertebrate life-cvcle
studies.

(a)
When recuired.
(1) Data from fish early life-stage tests
or lifecycle tests with aquatic invertebrates (whichever species
is most sensitive to the pesticide as determined from the results
of tests performed in §§ 72-1, -2, and -3) are required by 40 CFR
§ 158.145 to support the registration of an end-use product intended
to be applied directly to water or expected to be transported to
water from the intended use site, and when any of following conditions apply:
(i)
If the pesticide is intended for use such that its presence in water is likely to be continuous or recurrent regardless
of toxicity, as revealed by studies required by 40 CFR § 158.130;
or

•
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(ii)
If any LC50 or EC50 value determined in testing required
by §§ 72-1, -2, or -3 is less than 1 mg/l; or
/'

(iii) If the estimated environmental concentration in water is
to or greater than 0.01 of any EC50 or LC50 determined in acute
testing for aqua tic organisms required by 40 CFR § 158.145; or
eq~al

(iv) If the actual or estimated environmental concentration in
water resulting from use is less than 0.01 of any EC50 or LC50 determined in acute testing for aquatic organisms required by 40
CFR § 158.145 and any of the following conditions exists:
,..-/ ( A)
Studies of other organisms indicatethe reproductive physiology of fish and/or invertebrates may be affected; or
(B)

Physiochemical properties indicate cumulative effects; or

(C)
The pesticide is persistent in water (e.g., half-life
in water greater than 4 days).

(2)
See 40 CFR § 158.50, "ForIilulators' exemption," to
determine whether these data must be submitted.
Section II-A of
this Subdivision provides an additional discussion on this subject.
(b) Test standards. Data sufficient to satisfy the requirements in 40 CFR § 158.145 should be derived from tests which comply
with the general test standards in § 70-3 and the following test
standards:
( 1)
Test substance. Data shall be derived from testing
conducted with the technical grade of each active ingredient in the
product •
(2 )

Duration of tests.

(i)
Fish early life-stage test. Fish should be exposed to
the test substance through the embryo larvae phase (e.g., a fish
"egg-fry" test) but not all stages of life-cycle of one generation
of the species.

(ii)
Invertebrate life-cycle test. Invertebrates should be
cultured in the presence of the test substance from one stage of
its life-cycle to at least ~~e same stage of the next generation
(e.g., egg to egg}.
(3) Soecies. The applicant should consult with the Agency
regarding the appropriate species and test methodologies. The choice
of species and test methods will be tailored to the pesticide's
chara<:teristics.

.
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(4)
Concentration analysis. The concentration of the test
substance in the water should be determined at the start of the study,
and periodically throughout the study to verify concentrations.
(c)
Reporting and evaluation of data • ,In addition to the basic
information provided in § 70-4, the test report should contain the
following information (where appropriate):
( 1)

Reproductive ef fe,cts;

( 2)
Detailed records of spawning, egg numbers, fertility, and
fecundity;
(3)

No effect level;

(4)

Mortality data;

(5)

Statistical evaluation of effects;

(6)
effects;

Locomotion, behavioral, physiological, and pathological

(7)

Definition of the criteria used to determine effects;

(8)

Summary of general observation of signs of intoXication or
other effects;

(9)

Stage of life cycle in which organisms were tested;

(10)

Duration of the test; and

(11)

Concentration analysis.

(d)

Acceotable orotocols.

(1)
Fish earlY life-stage test. Examples of acceptable
protocols are found in the following references:
(i)
National Water Quality Laboratory Canmittee on Aquatic
Bioassays. 1971. Recommended bioassay procedure for fathead
minnow Pimeohales promelas (Rafinesque) chronic tests.
(Revised
January, 1972). Pp. 15-24 in Biological Field and Laboratory
Methods. U. S. Environmental Protection Agency, Office of Res.
and Dev. EPA-670/473-001.
(ii)
1971. Recommended bioassay procedure for brook
trout Salvelinus fontinalis(Mitchell) partial chronic tests.
(Revised January, 1972). Pp. 25-33 in Biological Field and
Laboratory Methods. U.S. Environmental Protection Agency,
Office of Res. and Dev. EPA-670/4-73-001.
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(2)
Inver tebrat e life-c ycle test. Examp les of accep
table
proto cols are found in the 'follo wing refere nces:
(i)
Biesin ger, K.E. 1974( a). Proce dure for Daphn ia
macrna
chron ic tests in stand ing system . U.s. Enviro nment
al Prote ction
Agenc y, Envir on. Res. Lab., Dulut h, Minne sota.
Fed. Regis .
40(12 3):269 02-26 903.
(June 25, 1975.)

(ii) Biesin ger, K.E. 1974{ b). Proce dure for Daphn
ia magna
chron ic tests in flowin g system . u.s. Enviro nment
al Prote ction
Agenc y, Envir on. Res. Lab., Dulut h, Minne sota.
Fed. Regis . 40(12 3):
26903 .
(June 25, 1975. )
(iii) Nimmo , D.E., T.L. Hamak er, and C.A. Somm ers.
Entire life-c ycle toxic ity test using mysid s (Mvsi
dopsis
flowin g water . pp. 64-68 in Bioas say Proce dures
for the
Dispo sal Permi t Progra m. U.s.
Enviro nment al Prote ction
Offic e of Res. and Dev. EPA-6 00/9-7 8-010.
(e)
Refer ence.
follow ing refere nce:

1978.
bahia) in
Ocean
Agenc y,

Addit ional inform ation may be found in the

Biesi nger, K.E.
1974( c). CUltu ring metho ds for Daphn ia and
certa in other clado ceran s.
U.S. Enviro nment al Prote ction 'Agenc y,
Enviro n. Res. Lab., Dulut h, ~~nnesota. Fed. Regis
. 40(12 3):269 0326904 . (June 25, 1975. )

§ 72-5

Life-c ycle tests of fish.

(a)
When requi red.
(1) Data obtain ed from a life-c ycle
test of fish are requi red by 40 CFR § 158.14 5 to
suppo rt the
regis tratio n of an end-u se produ ct intend ed to
be applie d direc tly
to water or expec ted to trans port to water from
the intend ed use
si te, and when any of the fqllow ing condi tions
apply. :
( i)
If the estim ated enviro nment al conce ntrati on is
equal to
or great er than one-te nth of the no-ef fect level
in the fish early
life-s tage or inver tebra te life-c ycle test; or

(ii) If studie s of other ?rgan isms indic ate the
repro ductiv e
physio logy of fish may be affec ted.
(2)
See 40 CFR § 158.50 , "Form ulator s' exemp tion",
to deter mine wheth er these data must be submi tted. Sectio
n II-A of this
subdi vision provid es an addit ional discu ssion on
this subje ct.

•

"

80
(b) Test standards. Data sufficient to satisfy 'the reqUirements
in 40 CFR § 158.145 should be derived from tests which comply with
the general test standards in § 70-3 and the following test standards:
(1) Test substance. pata shall be derived from testing conducted with with the technical grade ,of each active ingredient in
the product.
(2) Duration of tests. Fish should be cultured in the presence
of the test substance from one stage of the life cycle to at least
the same stage of the next generation (e.g., egg to egg).
v

(3) Species. Testing should be performed on a freshwater
fish (e.g., fathead minnow). An estuarine species (e.g., sheepshead minnow) may be used if the pesticide is expected to enter
the estuarine environment.
(4) Concentration analysis. The concentration of the test
substance in the water should be determined at the start of the study
and periodically throughout the study to verify concentrations.
(c) Reporting and evaluation of data. In addition to the basic
information prOVided in § 70-4, the test report should contain the
following information (where appropriate):
( 1)

Reproductive ef fects;

(2) Detailed reGords of spawning, egg numbers, fertility, and
fecundity;
(3)

No-effect level, and mortality data;

(4)

Statistical evaluation of effects;

(5)
effects;

Locomotion, behavioral, physiological, and pathological

(6)
effects;

Definition of the criteria used to determine

(7) Summary of general observation of signs of intoxication
or other effects;
(8)

Stage of life cycle in which organisms were tested;

(9)

Duration of the test; and

(10) Concentration analysis.
(d)

Acceptable orotocol.
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(1) Fresh water fish life-c ycle test. An examp
le of an accep table
proto col is found in the follow ing refere nce:
'Nati onal Water Quali ty Labor atory comm ittee
1971. Recanm ended bioass ay proce dure for fathea on Aquat ic Bioas says.
d minnow Pimep hales
prome las(R afines que) chron ic tests .
(Revis ed Janua ry, 1972) . Pp.
15-24 in Biolo gical Field and Labor atory Metho
ds. U. S. Enviro nment al
Prote ction Agenc y, Offic e of Res. and Dev. EPA-6
70/4-7 3-001 .
(2) Estua rine fish life-c ycle test.
Examp les of accep table
proto cols are found in the follow ing refere nces:
(i)
Schim mel, S.c., and D.J. Hanse n. 1974. Sheep
shead minnow Cyprin odon varieg atus: an estua rine fi~h suitab
le for chron ic
(entir e lifecy cle) bioas says. Proc. 28th Ann.
Congo S.E. Assoc .
Game- Fish Comm. Pp.
392-3 98.

(ii) Hanse n, D.J., P.R. Parris h, s.c. Schi.m mel,
and L.R.
Goodm an. 1978. Life-c ycle toxic ity test using
sheep shead minnow s
(Cypri nodon varie gatus ). pp. 109-11 6 in Bioas
say Proce dures for
the Ocean Dispo sal Permi t Progra m. U.S. Enviro
nment al Prote ction
Agenc y, Offic e of Resear c."laru ::I Devel opmen t. EPA-6
00/9-7 S-o 10.

§ 72-6

Aquat ic organ ism accum ulatio n tests .

(a) When requi red. Da ta fr em aqua tic organi sm
a ccurnu la tio n
testin g are requi red by 40 CFR § 158.14 5 on a
case-b y-case basis
to suppo rt the regis tratio n of an end-u se produ
ct whose use is
likely to resul t in residu es in an aquat ic enviro
nment and which
may ac cumul ate in aqua tic organi sms to toxic level
s. Cons ul ta tio n
with the Agenc y is advise d before under taking
this test. The
determ inatio n that a produ ct meets these COI".di
tions smu:L d be made
when any of the follow ing condi tions apply :
(1) If the active ingre dient or its princ ipal
degra dation
produ ct (. s ) :
(i)
Has water solub ility less than 0.5 mgll and an
octano l/'..mt er
partit ion coeff icien t greate r than 1000; and

(ii)
Is persi stent in water (e.g'i a half:- life great
er than
four days) ; or

(2) If the active ingre dient or its princ ipal
degra dation
produ ct(s) accum ulates in the organ s and tissue
s of mamma ls or avian
speci es.

•
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(b) Test standards. Data sufficient to satisfy the requirements
in 40 CFR § 158.145 should be derived from tests which comply with
the general test standards in § 70-3 and the following test standards:
(1)
Test, substance. Data shall be derived from testing
conducted with the .technical grade of each active ingredient. in the
product (studies using radioisotopes require'analytical grade) or the
purest available form of the principal degradation products, whichever
meets the general or specific conditions set ,forth in paragraph (a) (i-)
and ( i i ) .

(2) Test organisms.
(i) Consultation with the Agency is
advised before selection of species is made. One or more of the
following species maybe used in accumulation testing:

(A)

A typical bottom-feeding fish (e.g., catfish or carp);

(B) A cold-water fish, a warm-water fish, or marine fish (.e.g.,
brook trout, rainbow trout, bass, bluegill, northern pike, walleye,
or sheepshead minnow).;
(C)

Molluscs (e.g., oyster or freshwater clams);

(D)

Crustaceans (e.g., Daphnia spp., shrimp, or crayfish); or

(E)

Insect nymphs (e.g., mayfly).

(ii)
The following factors should be considered
in selecting species:

(A)

The use pattern of the formulated product;

(B) The relative sensitivity of the different species to toxic
effects; and
(C)

Data on route of exposure and method of uptake.

(c)
Reporting and evaluation of data.
In addition to the information provided in § 70-4, specific data reporting and evaluation
guidance should be determined by consultation with the Agency.
(d) References. The following references can prOVide useful
background information in developing protocols. The conditions under
which an accelerated aquatic organism test [reference (d)(4») may be
an acceptable substitute for a full length test [references (d)(1)(3)] should be determined by consulting with the Agency.
(1) Johnson, B.T., and R.A. Schoettger.
1975. A biological
-model for estimating the uptake, transfer, and degradation of
xenobiotics in a foed chain. Fed. Regis. 40 (123): 26906-26909.
(June 25, 1975.)

'"
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(2) Macek, K.J., M.E. Burrows, R.P. Frasny, and B.H. Sleight,
III.
1975. Bioconcentration of 14C pesticides by bluegill sunfish
during continuous exposure. Pp. 119-142 in Structure-activity
correla tions in studies of toxicity and bioconcentration with aqua tic
organisms. Proceedings of a Symposium, Burlington, Ontario, March
11-13, 1975. G.D. veith and D.E. Konasewich, eds. Sponsored by
Standing Canmittee on Scientific Basis for Water Quality Criteria of
the International Joint commission's Research Advisory Board.
(3)
Schimmel, S.C., J.M. Patrick Jr., and A.J. Wilson.
1977.
Acute toxicity to and bioconcentration of.endosulfan by estuarine
animals. Pp. 241-252 in Aquatic Toxicology and Hazard Evaluation.
P.L. Mayer and J.L.· Hamelink, eds. STP !f634, American Society for
Testing and Materials, Philadelphia, Pa.
(4) Branson, D.R., G.E. Blau, H.C. Alexander, and W.B. Neely~
1975. Bioconcentration of 2,2',4,4'-tetrachlorobiophenyl in rainbow
trout as measured by an accelerated test. Trans. Am. Fish. Soc.
104 (4) :785-792.

§ 72-7

Simulated or actual field testing for aquatic organisms.

(a) When reauired.
(1)
Data from any of the following kinds
of tests are required by 40 CFR § 158.145, on a case-by-case basis,
to support the registration of an end-use product intended for outdoor application. Consultation with the Agency is advised before
un~ertaking these tests.
Whenever data are required by 40 CFR
§158.145, the dete.rmination will be made in 'Nriting by the Agency
and will state which properties and use patterns of the product
were used in the dete.rmination. The following criteria are prOVided
as further guidance;
(i)
Data fran a srort-te.rm simulated field test (or an actual
short-term field test) are required by 40 CFR § 158.145 to suppcrt
the registration of an end-use product which is likely to cause
adverse short-term or acute effects on fish or aquatic invertebrates. The short-te.rm simulated field test (where confined
populations are observed) should be selected if it can yield data
useful in assessing such risks. An actual short-term field test
(where natural populations are observed) may be needed if a simulated test would not suffice. The dete.rmination of test selection or whether either should be conducted should take into account
available laboratory toxicity data, use pattern info.rmation, and
exposure information.
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(ii) Data from a long-term simulated field test (or an actual
long-term field test) are required by 40 CFR § 158.145 to support
the registration of an end-use product which is likely to cause
adverse long-term, cu.."llulative, or life-cycle effects in fish or
aquatic invertebrates. The long-term simulated field test (where
growth and reproduction of confined populations are observed)
sho,uld be selec:ted ." i f it can yield data Useful in assessing such
risks. An actual long-term field,test (where growth and reproduction
of natural populations are observed) may be needed if the simulated
test would not suffice. The determination of test ,selection or
whether either should be conducted should take into acCount available
laboratory toxicity data, use pattern ,information, and exposure
information.
(2)
See 40 CFR § 158.50, "Formulators' exemption," to determine
whether these data must be submitted. Section II-A of this
Subdivision provides an additional discussion on this subject.
(b) Test standards. Data sufficient to satisfy the requirements in 40CFR § 158.145 should be derived from tests which comply
with the general test standards in § 70-3 and the following test
standards:
(1) Test substance. Unless specified otherwise, data shall
be derived from testing conducted with an end-use product [or with
an end-use product whGse properties are, like those of products to
which the determination under paragraph (a) of this section applies]".
An "end-use product" may be the applicant's own product or a typical
end-use product.
(2) Concentration analysis. The concentration of the test
substance in the water should be determined at the start of the study
. and collected periodically for analysis to verify concentrations.
(3) Test conditions. The test conditions for conducting field
tests should resemble the conditions likely to be encountered under
actual use. Specifically, the pesticide should be applied according
to the rate, frequency, and method specified on the label.
(4)
Endangered species. Studies should not be conducted in
critical habitats or areas containing, or suspec'ted to contain,
endangered or threatened plants or animals which may be threatened
by the tests to be conducted.
(5) Residue levels. When the test substance is applied under
simulated or actual field condition testing, residues should be
determined in appropriate vegetation, soil, water, sediments, and
other environmental components, and in selected tissues of test
organisms.
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(6) Other stand ards. Any addit ional stand ards
for condu cting
these tests will be provid ed by the Agenc y in writin
g follow ing
consu ltatio n betwe en the appli cant and the Agenc
y, and will take into
accou nt the mecha nisms by which a pestic ide may
enter the enviro nment ,
and the food sourc es and habit ats that may be affec
ted.
(c) Recor ting and evalu ation· of data.
In additi on to the
inform ation provid ed in § 70~4, speci fic data repor
ting and evalu ation guidan ce should be determ ined by consu ltatio
n with the Agenc y.
(d) Refer ences . The follow ing refere nces can provid
e usefu l
backg round inform ation for condu cting a simul ated
or actua l field
study for aquat ic organ isms.
(1) Coppa ge, D.L. 1971. Chara cteriz ation of fish
brain acety lcholin estera se with an autom ated pH stat for inhib
ition studi es.
Bull. Envir on. Conta m.Tox icol. 6(4):3 04-31 0.
(2) Kings bury, P.D. 1976. Studi es of the impac
t of aeria l
applic ations of the synth etic pyret hroid NRDC-143
on aquat ic
ecosy stems . Chemi cal Contr ol Resea rch Instit ute,
Depar ~~ent of
the Envor nment , ottaw a, Ontar io. Repor t CC-X- 127
(unpu blishe d
repor t) •
(3) Macek , K.J., D.F. Walsh , J.W. Hogan and D.O.
Holz. 1972.
Toxic ity of the insec ticide Dursba n® to fish and
aquat ic inver tebrate s in ponds . Trans . ~ Fish. ~. 101(3 ):420427.
(4) Nicho lson, H.P., H.J. Webb, G.J. Lauer , R.E.
O'Bri an, A.R.
Grzen da and D.W. Shank lin.
1962. Insec ticide contam inatio n in a
farm pond. Part I - Origin and Durat ion; Part
II - Biolo gical
Effec ts. Trans . Am. Fish Soc. 91(2): 21322 2.
(5 )
Schem nitz, S.D., ed. 1980. Wildl ife Manag ement
Techn iques.
4th Ed.: revise d. The Wildl ife Socie ty, Inc.,
Washi ngton, D.C.
722.p p.

(6) Tagat z, M.E., P.W. Borth wick, G.H. Cook and
D.L. Coppa ge.
1974. Effec ts of groun d appli cation s of Malat hion
on salt marsh
enviro nment s in northw estern Florid a. Moscru ito
News 34(3) :309-3 15.
(7) U.S. Dept. of Inter ior. 1977. Natio nal Handb
ook of Recom mende d Metho ds for Water Data Acqui sition . U.S.
Geolo gical Surve y,
Resto n, VA.
(8) washi no,· R.K., W. Ahmed , J. D. Linn and K. G.
,~lli tesel l.
1972. Rice field mosqu ito contr ol studie s with
low volum e Dursba n®
sprays in Colus a Count y, Calif ornia . IV Effec ts
upon aquat ic
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Subdi vision E is a guide line packa ge which is
intend ed to suppo rt
the FIFRA (Fede ral Insec ticide Fungi cide and
Roden ticide Act) data
requir ement s in 40 CPR Part 158.
Subdi vision E provid es test aroto cols
for ident ifying the effec ts of pestic ides on
nonta rget fish and.w ildlife. The guide lines state when a test is requir
ed ,the testin g stand ards
that should be met, the data that shoul d be repor
ted, and refere nces to
appro priate test metho ds.
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Subdi vision E is only 1 Volu..'"'1e of a t:'N"el ve-par
t FIFAA auide line
series publis hed by tlle Natio nal Techn ical Inform
ation servic e.
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