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I. ORaallIZM'IORARD PBTTIlSOPHr OF SOBOIVISION L

SUbdivision L prcwides quidelines for testi.nq and information
on aata .w:aiaaion concerni.nq the ~fects of· pestieides on non­
tarqet insecta. Data developed accorcU.nq to thegui.delines in this
suhd1vis:1on, in conjanction with i.nfoJ:1U.tion obtained throuqh
other subdivisions of the qu1delines, will .be used to make the
detera.ination, required by FrFRA, as to whether a pesticide will
perfona its intended function wi.tbout causinq unreasonable aaverse
effects on the esw1.ro-.nt.

B. Approacb

Proposed rUle, 40 CFRP&rt 158, specifies the ltind of data and
information that auat be subaitted.to EPA to support the reqistra­
tion of eachpest1.cide under the Federal Insecticide, !'UDqicide aJJd
Rodenticide Ac:t. '!'be Agency inteDda to prc:aulqate Part 158 as a
final rule ctarinq 1983.' 'l'his subdivision prcwides detailed i.n.fo%:aA­
t:1on relatinq to the data requi.rements listed in 40 CPR Part 158,
includinq the concU.tions under which each data requir.-ntis applic­
able, the st&Dd.arda for acceptable testi.nq', stated .vith as lIluch
SPeCificity aathe current scien~ficdiscipl1De.can provide, and
the info%1l&tion that should be included in • test report.

c. TierSystea.

To adhere to the quidelines of this sub:tivision, the applicant
IIlU8t sul:ait data obtained frC8 specified tox.1city tesu. These
tests have been qrou~d into 3 broad areas: tests for pesticidal
effects onpoll1.n&tors <H 141-1, -2, -3, -4. and-5); test. for
pesticidal effects on aquatic iDaects (H 142-1,.,2, and -3): and
tests for pesticidal effects on insect predators and parasites (i§
143-1, -2, ~ -3).

Tests for pesticidal effects on pollinato~ are or'9'an.1.zed in
a hierarchical, or tier type, system. Generally, the decision as
to whether to proceed to the _cone! tier, or longer tena tests,
is based on the potential toxicity demonstrated in the first level
testa (tier I), in conjanction with other pertinent information
such aa use pattern and environmental fate profile. Third level
teata (tier III) are desigiled to prov-ide additional in£ormation
with respect to adverse results or conditions reported in lover
tier 8'b1dies, aDd are performed under simulated or actual field
conditions. Third level tests will rarely be required, as IDOst

questions coneern1nq pesticide hazard vill be ansvered by the
first and second level ten..
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GuidaliDe8 for aquatic iDaec:t t_tiD; aDd for u.ect pred.atorand paruite t.tinq ba.. not ·beendevelopec! to date •. ':be issuee
raiaedinestabU8hinq sud1 quideUn. are diec:u.sed in det:aJ.l inpart II at this diacaa8ion.

D. Organi.zation o~ SectiorwWithiD Subdiviaion L.

Within SUbdivision L, eaell ..ctieD provides the· g'Uidel.1nea
for a I8rt1c:ular t. t or grClll:lP o~related t_ ta, _Dr!contaJ..ae thefollowinq: _ proviaion .tat.:Lnq the c:ir=-taDc_ under which dataare requiredJ a provision stat.iD; 1IIhether test1,Dg lmat be pe~oDledon th e ..nufacturing-u.e product' or end-uae pl:oduet, or both J pro­
vi.jo~ _tabUllhinq the u.t .t.aD:!aZ"eU that aWlt be ecapUed within 98Deratinq the· datal &Dc! .pec:Uic reporUnq re;u.tr~ta. Inaddi tien, anappUcet aU8tccaply v1th the i1ppUcableprovi.iea.
of C!'Jt~O, Part 158,whic:b _tabUShe. gmleral reqU1r-eDta applic­able to .. t pe.tic1.dee.

1. "'lihtm reqa.1rec!-puaFapba. Eac::h of th. _Ctio~ot 'this sub-diviJl1Dnestabllabe. data r8:lU1r-.nta tor a particuLar t_t aDc!beqi.1l8 with _ I8racp:"Phent.itled -'en required.· '!'h18 paragraph
establlahes the eonc!1t.io~ UDder ~ic:h data troa that t_t arerequired to .upport the rtI¢..t:rat.1o~ot a pe.ticide]?E'oduet •.

Virtually trleryalu:II1facturing-use product 18 to%IIUlated intoan em -11M product the u.- of wh 1ch CAD poee a riM to nOD- t.arqe t
in.see:ta. ':beretore, the fimt tier studies inSUbdi'ri.lion L cH141-1, -3, 142-1, 143-1, -2, aDd -3) apply to all ...mfacturinq-uae
products, re911rdl•• of eventual intended use, and to all end-useprod'aCts inteDded for CIII:ltdoor appUcation, subject to any exceptions
contained in each .ection.

2. -Teet standards- paracgaphs. Specific tee t standards for a
study are set forth in the paragraph entitled -Teet standards- ineach sectjou. In addition, testinq Jm8t be pel:fomed in accordance
with the -Basic standards fort_tine;- contained in ; 140-3. 'nle;eneral aDd sped.f1c t_ t .tandards for acceptable testillq identi.fythe factol:8 in the perfonunce at a test that EPA "ha. determined tobe nee.aary toprodUcil reliable and caaplet. de. tao The tee t
standards cover.uc:bupeCts at testinq,methodology as the teetsu1::le tanee, t_ t coDdi t.1oa., t. t species, age of te::: t q'9~nisms,
aDd duration of the t_t.

3. Reporting l ..~ta. Section 14G-4, -Reporting and Evalua-
tion of Re8Ult.,· provi~ the c;peneral reporting and evaluation
requiremenu for thissuhc!1vision. In add! tion, each sectioncontai.%]8 a ~agraph enti. tled -Reporting' of data,· ~id1 sets forththeA;encyrequir_nt8 tor the da ta that mus t be sumi t ted. In

; ;
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..t ea._ • the llinu.m data required to support the re¢S tration
of a pest:.1eideare descr1bed in the first level testa. U141-1 (c)
and 1.&1-3(cl. 'lhue-data 1.nc:lude a detena:i.nAtion of the acute
contact LDso for boneyb..~or each active 1Dgredient of the
pest.i.cide. aDd a deterainat.ion of the r_idual. toxicity of eDd-use
pesticide lE'oduct:8 to a.lfa.lfa pollinators.

Mini..,. .ata re;u!.r_nts for aquatic imeets aDd for iDBect
lE'edato~ and paruit_ ba... not };leen developed to .ate.

'l'he Agency inte!lds that the nee! for .a ta subaission required
by is 141-2. -4 and -5 be relati'gely in£requent. Bo.....r. the AgllDCY
believes that i.Dfomation aboa.t th_e te&tssb:»uld eDable applicants
to plan their t_tinCJ progr_ -ore 1:ffeetively.

4. Protocoh and r~erenc-.. SUbdivision t. includes paracp:apbs
at the eDd of each _etlcm that provide ~pl_ r1 acceptable t_ t
protoco18 &Dd/o~ referene-. that llAy contain mekgroand iDfoDlat1on
useful in developinCJ acceptable prot:l:>cols. ~is infomation is
inteDded only as quidanee to the applicant.

II. MP.JOR ISstII:S

Agency rft'iew of the sabcJ:1vision L quidelines has identi­
fied a m-her of issues 1Ih1cb are discaased in the followinq
p&r&cJrapbs.

A. Data Require-ents for Manufacturing=Ose Products.

In the Pre&Jlble to the 1978 proposed Guidelines, EPA asked for
public c~nt on the question whether the da t& require.ents of
tbis subdivision sboa.ld be eztended to lllAm.facturinq-use products.
After serious c~iderat1on of this issue, the Aqency hu concluded
that extending- the data requir_nt8 to suc:h pesticides is appropriate.
'ftte Agency ... influenced by the viN of cauentea on this issue
who qenerally fa~red a data sul::aission requirement lIbic:h lllAJces the
basic mam.facturer of an acti.". 1.nqre:Uent res poDB ible for providing
Il108 t ·of the enviroz-.ntal fa te da ta •

'l'herefore, 40 cn, 158.50, entitled "Fomul.ators' Exe;1lpti..:::~.·

requires a re¢S trant of a IllAnufacturinq-use product to sutmi t (or
cite) &.Dy data pertaitliDq to the safe t:y of an active ingredient in
i.ta product ~ the sa.e data are required to support the re¢s tration
of an end-use product that could legally be produced frOlll the regis­
t:::rant's lMDUfacturinq-use products. (An end-wie product is a pes ti-

. cide product bearinq la.bel direc:,tioDB for i..IIaDediate end-use as 'a
pesticide). Section .158.50 uso provide. tha.tsuch data. must be
sul:ll.ittedby an applicant for reqist:::ration of the end-use product,
except that the producer of the end-use product will generally not

, ,
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haft to su.ba1t or c:i.te data pertA.1ning to registered products
1IIbich the ad-Wle producer purcnasea aDd uses to foz:aula.te the
end-uae product. 'Dlisdec:isio!1 reflects the AfJ8ncy's expectation
that IUlJ1Q.fac:turi!1q-uae product registrants vill be the "'jor source
of reqi.a tration .dIltA, and that end-use produe:tfomula tors will,
in IDOSt easeS, need to supply 1lUc:h 1... data. 'D1is decision is
coasistent with the prov1siona of, aDd Congr••ion&l intent behind,
sec.3(c) (2) (D) of FIPRA,tlCic:hp::ovides that:

No appliea.ntfor re¢.-tratiotl of a peiJticide W10

propoeea toparchuea reqis~rtld pesticide frc::a
anotlier producer in order to fo:am1&te such pur- .
dlaaedpest1cide into an eDl!-uae product shall be
reqUired eo--

<1 ).w-..1t:. or cite datapei:ta1lJ.iDg' to the s~e ty

at such purch..ed iE'odUe:t'0:r:
(ii) .atfer to pay reaSonable cc::illpemat.1on otherwise

reqUired by H 3(c) (1 )(0) of!"IFRA) for use of any such
data.

Implicit in sec. 3(c) (2) (D) ia Conqr.s' _pectation that it
would be t.lote reqi.a trant of th e saDl1factur.i.nguae PE'oduct wo would
prcwide si9D.ificaDt ~ts of data pertainiDq to the SAfety of its
product. (See, e.g., Sen. Rep. No. 334, 95th CoDg., 1.t S.s., pp.
8-9.)

Moreover, if data requir_nts were i.apoeed solely on reqis­
trants at eDd-use produe:ta, sec. 3(c) (2).(D) might be read to PE'eftDt
the Aqent:y frca obtaininq Qa tA on the grounds that the data pertain
to the safety at a purchased product.

B. Testing for Effects on '1'errestrial Insect Predators and Para-
sites. '1'esting for adverse effects on insect predators and parasites
h'aSbeen a IUjortopic at discussion and disaqr84Sent. 'l'hose lIfho
oppose the establ:1ah-.x1t at pt'edatcr/paruite Qata requirements
ci te a nwaber at reasom. 'l.'he requla. tory Wle of suc::h infoDUl tien
has been questioned on the baais that it is unclear how such infor­
mation can be used in product labelinq. Doubt has been expressed
as to the prediCtive value of pesticide effects data on only a few
major speci_, W1eD c:erta.i.n aqroecceys tem.s are knovn to contain
hundreds at specie. of nontAr98t inSects. Finally, sc:me re-rlevers
believe that ell tabllsh..nt of preda tor/parasite da ta requirements
will require a'n UZ1~anted expenditure 1.0 ce:C1us :::If time and IICney
for de~eloplllent,sul:-.isaion,and evaluation of the data.

'l'hoee who fa'VOr the establishment of data requirements for insect
predators and parasites reason thatusessment of this hazard is an
inherent part of the Agency's r_pons ibili ey for overall nontarget
org-anism hazardevalua tion, and that suc::h infO%lll&t.ion is essential
t:o support the develOpJDent ot strate¢es under in,te~ated pes t IIIoIln­
aqement (!PM) programs. (Seealao part II.E. of this discussion.)

..



If the quidelines should address the hazara to predators and
p&rasit.. , the ques tl.on thenbec OIIleS one at procedure 1 i.e " ~. t
is the be8tv.y to qo about makinq thisha.zard usess.nt? Sever41approaches h.-,e been suq988 ted.

one approach vOl1ld breudown representative Fed.tea andparasites accordinq to aajor .g:roecoe}'llt... ~ species (usu411yless than six) would be selected frca each aeJX'oeeCl818 t_ for labor­.tery screeninq tests .nd, if nece8"'ry, for field tests. Data onth_e repr_ent.ti'ft species could be uaed to _trapololl te potenti41
ad'ftrM e:f fectS to other ~ontarget s pec:i.es • '!his 8c:h vou.ld in-deed indeed pravide • eol1.d ba.e .for pesticide ha.zard _nt,but the tiae in'901ved in gener.tinq aD:! rev1e'llf1nq the data aigb.tbe prctllbi tive. It. haaal.o been .uqga. ted, a •.a a.am of reduc­
i~qta. .D:!ccat, that o~y three to four rej;Z'eaentati98 j;Z'eda torIparasite species b. select.s overall for tes~. Sw::hrepresenta­
ti98Spec::1.esvoul.d probably be .elected hued = th.irvidee~ead-cUsl::%:ibution- ud iaportanc:ein aajor agricultural crop systll!lllS.

Finally, it has been pro~ed that, instead at 1Jlpasinq data
requireMnta, the Aqenc:y BLightcr_te an ·ince~tive- for -beneficialeffects- testinq_ In ot:her ¥ora., applicants who delllODllt::rateth.ttheir prc:.aucts have utility 'lIf1 thin IPM iI}'II t-.scould bepemitted
tc incorpor.te p<*it1'ft label statements re98Idinq the ..u.ence ofad:veaeeffects d'ftheir product. o.n nontarqetineec:t.. 'rbeAqency' adec:i8ion 1iC:1ethertopezait SUCl claiJu vOl1ld bebasai onreonew ofdat. vollmtarllYiluJ:lllJ.tted by the reqistrant•. Impl..ntation at
this .ytltl!lll Vould,require an amenaaent «:)f SubdivisionS (L4bellnqReqW..rementsforhstkide. and Devices> to pex:uu,t appropriate non­tar9l! t inse ct safe ty claiJu on product labels.

c. '1'estinq for Effects on Aquatic Insects.

~e sections of Subdivia ion L t:ha t deal with aquatic
ilBect testinq have been deai9Dated as reserved. ~is action
was taken for the following reasons:

1) Subdivision L requirements duplicate those in SUbdivision
Etc a de9C'ee. Subdivision E data requirements provide substantialinfom.ationwb1.ch cculdbe used for aquatic insect hazard. assess­ment.

2) Methodoloqyfor testinq for pesticide effects on nontarget
aquatic insects :l..a not well developed at this time, es pec1.ally for
t_tinq beyond the acutetcx:1.city level (e.g., te8tinq for chronicor reproductive effeets).
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o. Scope of Testing.

Inherent in quidelines development is the need to striJte a
balance between adequate data requirements and increased requla tory
burden. With this in mind, the Aqency hu comsidered a number
of potential" &lea requirements lobic:h haW! not been included in the
draft to date. Generally, the reason for their &lCclusion is a lack
of methodology for generatinq the data. Since a decision to include
certaill. aaditiortalrequirements would involve development and valida­
tionof methods, the de c::is ion m:US.tbe 1)ued on the o~rall 1JIlportance
of the particular dil.ta requ1.reme~ts ~

Spec::ifically, conai&itt-a.tibnl'ias. beengiW!n to requiring the
following' types of tests: effects of .pesticide application
(_pecially forest::. uses) on. soil/litter arthropods 1 effects of
systemic pes ticides on po1.1.1nat:D m and. on 1mect pr eda tors and
parui tea ;et .feeta oflDdequi t:Daba teament trea t:mltnta on pol llna to rs 1

effectaofpasticide appl1cation..onpollinato%B other than those
alreadyincludedint:hiss;u>di!ision l~.g. , bumblebees); and
pes ticideef fectson' inti'oaucea m.ological control agents (insects).

E. Relation of Subdivision L to Aqencv IPM Program.

The Environmental Potection Aqeney's Inteqrated Pes t Management
(IPM) unit has expressed interest in the development of those Sub­
division L sections which deal with insect pre:iators and parasites.
'!he IPM unit has provided sugqestions that could serve as the basis
for SUbdivision L data requirements. Infomation identified by the
IPM uni t as useful includes:

Pes tic ide ef fie acy agains t tArge t p! s ts in an rPM set ting ;
Effect on other test speci.es (direct);
Effect on biological control agents and other beneficial
or~isms found in IPM ecosystems;
M08 t appropriate use pa ttem in an IPM program;
Probabillty of resistance developing in pests and beneficial
species 1 aDd
Effect on t:Dtal pes ticide use in the sys tem.

'lbese ideas related to ·system impacts· rather than specifiC
effects on selected tes t o:::-gani!lms. As 'certain canmenters have
poi.nted out, evaluation ot ·sys tem impact· involves larqe-scale,
long-term studies. Such evaluation would probably be beyond the
limited !!Cope of testing now envisioned for Subdivision L.

Even thou9h it may not be possible to structure Subdivision L
to respond to the broad issues outlined by the IPM-unit, it may be
possil:lle to design the predato r!parasite testing scheme so that
required data are of value to the IPM unit as well as to the res t
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In other wOrdS, i$8~ outlltle:i by the IPM anti
in aiM 1IIhlle the preda tor/parasite part. of

are beinq designed.

F. BODey Bee SUbacute Feed1.nq. Sl:Udy.

Section 141-4 of SUbdiv:ision L ha.. been reserved for • honeybee subacute fee:iinq study. With' the _ception of field studies,the other bee sl:Udiesin th.i.s subdivision are desigDed to ..sesspes t1.cide toxici ty to individual bees, the iJIportanee. of the S'aD­acute study 18 that it is designed to ..s •• effeeta on the coloay
.. a mit•

.l honey bee .ubllc:ute fe.Unq • tudyi. carrently bei.Dq ae.-lcpedaDd valililted un&tr an EPA contract. '!he _khodology .uq~tedhere and the is..... n~e:! bel.ow "8re generated dUriDq a a:we.ber
1978, .eeting of EPA and tJma relE'esentatives and bee re--.rc:tlers.Part1.cipanta in the discu••ion were given the opportunity to ee:a-enton a writtens~ suheequent to the .-etuq_

Before datil re:pxir..nt.a.re ~ed, there 18 • need to V1lli­date the pr'opose:! _thodology and to develop clearly defined cri teriafor requiri.ngtha.t the stll<Jy be eoDducte:!.

1. Pur'po!e. '!he purpoee at the honey bee sul:lac:ute feeding studyis to study the effect. of low levels of pest1.cides on honey beecolonies. '!'he. t:udy is intended to identify thoee pes ticidee ~ ic::haay czmse ache%8e reproductive, behaviorial, or other subacuteeffects, aDd ~ic:tl can be brougb t back to the hi-ve because the
foraqerz _posed to the pest1.ci.deire n~ killed octright in thefield. '!'he adverse poeential of suen a pesticide woa.ld n~ show upin an acute tcx::l.city t.t, nor is it likely that the fairly abort
te%1a residual toxic:1ty test would re'ftal this pot.enti&1.

2. General approach. '!he tes t involves exposure of· intac:t bee
colonies to low levels at pesticide through feeding of the pl!IStic1de1%1 pollen and in sU'iJlL%' caDdy or syrup. 'l!1roagh caqing or loca tion,colonies are restricted to feedinq onl.y on the treated food provided.At the ..- t.iae, control colonies are ma1.ntained under the saae
conditiona, but without expc:8ure to the test pesticide. Periodic
~eclts on.-:Janta o~ 811911, sealed brood, and adult population size,as well .. oCeerllltions of .,rtall ty and physioloqical or behavioralabnomali Ues ,1llow the r_earc::h er to de tem.ine vb ether the lowlevel. at pesticide is adversely af fectinq the colony.

3. ~en required. 'Dle Age11CY beliE!"Ves that requiring the tes t
for 8'9'ery pesticide to .eich bees aigh t be exposed wCI'Ud not befeaa1blein teDUI of the tJ..-e aDd Jll:)ney needed for dB:ta develop_ntaDd rerl.ev. 'Dlerefore, the Aqency intends tc res tric::t tes tinq to
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petlticiaes havinq characteristics which would indicate a likelihoodof the pesticide beinq transported. back to the hive. 'l"he honey bee
suba~-efeedi.nq study would be required to suPl'Ort the· reqi.strationof each eDl!-u.se product intended for outdoor· application U thefollowing three criteria apply:

Boney Dee acUte contact LOSO testing sbo.. thAt the LOSO
of any active ingred1e.nt i.n the product is less than 11
aiC%'09%'aas/bee ;

Reaidue&D.a.lysis of follage perfor.-d in accordance with§ 132~2 of ~viaion X shows extended. presence o~
Qislodgeable resi.dues on pl.antaurfacea i and.

'!'he proposed use iD'90lvea application to crops that are
known to be attractive to bees.

Data frcU the. study W'IOaJ.d &lao be required to support the
reqistrationOf each -anu£ae:turiDg-use product whi.ch can beleqallyand physicaJ.ly use<! to produce such an end-use prociuc:t.

4. Leng1:h of study. '!'here is no conaenaua as to the appropriatelength of the study. SUq9'tsted t..iae per:iod.a fortbe study haveranged frca 42--daja-tD:-fo1:2r .cut:.ha. (Porty-t:wocSays 1.s the apprax;i­mate t.iJIIe neeaed. for two ee-plete brood cycles.)

Should the researcher c:::booee to use - saall- colonies in
styrofoaa .in i h i ve8 for the test, and provided that 8Onitor.ing ofcolony collCiitioll8 is dc:me in careful detail, 42 cSays 1.s probablysufficient for detection of even ainor adverse effects due to thetest pesticide.. The suggestion that four \'8Ontha ILight be necessaryis based on the use of full si.zed celonies and standard equipaent.

s. Dosage range. OIle poi.n'ttbat Dee research experts agreed uponis that even the hi.gheat dosage should not eliminate any of thetest colonies durinq the test peri.od. Beyond that, the follov:1.ngsuggestions were IU.de as bases for dete%1ll.in1nq the ran'qe of dosage
to be tested:

The dosages and rates of dosing should siJllulate field ex­
posurei

Dosages should be related to exposures correspondinq to
recommended application rates, but should not necessarily
equal field expoSurei and

Dosage range can hie roughl.y determined fraa acute toxicity
data.

SiDlulation of wfield exposure- will not be appropriate for ,Allpesticides, since in scae instances it would lead to outright
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des t::r'action at tea t colonies. In the case of. a known toxic pes t.1eide,
891m the highest test rate Blight haw to relE'esent scae traction of
the sposure expected fraa a .re::CIUlended application of the pest.1eide.

Bowl!9ll!r', test rates shoa.l.d be related sc::Dehow t:o ezpauzrea
expected frc:a staDdard appllcatiolB. In other words, t_tinq lligbt
establish the lowest level at 1Iilich a pesticide adversely affec:bl
the colouy. 'lbe researcher .ust then deteDUne 'Id:1ether this leval
of. ezpt8ure will be attained or uC8eded tmder noDlal cond1tioDa of
use.

Reqarding s uq9l!s tion (J) (above), lRJ11pula tiOn at acute tDxici ty
data aight be a valid _thod for detemiDation of the daea9l! raDCJIt.
If thu i.s the caae, then the written prot:ocol _t lE'ovide details
and ina tructioDS as tD how this lIIU1ipu.latioll is conducted.

A final suqgeation vas that testing should be CODdllCted using
the aaxiJrnw IlOn-letbaldoaage CU::: o) rather than a raDCJII of dceaC}llS.
'!!his wOl:1ldgreaUy deereaae the mmber of colcm.i.. nee:ied for the ~ t.

6. AcWinistration of toxicant. '!here.is agre-.nt that baDey bee
colonies wi11 be a:poeed to the taB t pesticide through treated food
sulletances, with the treated polleD. and sUCJU c:a.ndy/sy:rup as the
sole food source. However, there i.e ..e ques tien _ t:o ..en the
ezpcI8ure t:ot:reated foodshouldbegiD. Day 1 (day of queen rel.eaee
or paCQC}Il installation) haa been liIuqgested,the ratioDalebeing
that this VOIE1ld be the U .. pf greatest t'I1.ifomi t::y aJE)nq the test
-colcm.1_. - PollOW1.Dq this line at. reasoDi.Dq, allow:.nce for any
-.ut:.inq period-!E'ior to toXiC&%!t: adlLini.stratien voaldresult in
lCBa of the oriqinal unifoz:a1ty a..;,!XI tes t units, due to the
differences in rate of deve.l~Dt aJK:lnq the colonies.

'n1oae who favor ..evait:.i.nq period prior t:o tr)xicant adai.D­
istration cite s~al rea80DII for thi.a. Pirst, they feel.that
anifomity a..:>ng package bee anita should ncx be assuwed, due t:o
no:caalvariation -.cnq packages aDd UDng queens. A waiting period,
vi. th the pesa iJ;) i.e .. tab lishlllent of. extr a colonies b eyocd the rJI:UIber
needed for testiDq, waa.ld allow the researcher to select developed
coloni_ of iiP!E'b:d.aately equal strenqth. 'n:1e rat.ionale i~, that
this woald provide for IIDre uniforaity a.Jk)ng test lnits pribr to
the actual t_ti.Dq.Al.ao ,given the, possil:lili ty that 9OllIe iof the
packages tight faU t:O develop normal.ly, the waiting periOd :vould
allow the reeearc:her t:o aac:ertain this and to replace those failed
anits with th e - 4!Xtraa· prior to testing. In ot:.he r Verds, Ire tee t.
anifo:r:aity vonld be better assured by using this Illethodthan by
adIIinist::ration of the toxicant on day one. Another reasonc:1ted is
that the bee iBckage is nee a true cplorry until. i thas hadscae
tiwe t:o develop. 'l'hus, exposure to the toxicant f.r~ day 1 would
ncx pr"0'7ide a valid tee t of. pesticid4! effect on a oolony.
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'l'hDae vbo fa'9'Or a wa.it.i.Dq period to allow for colony deve1op­
IlleDt suqgested~ periods ranqi.nq frc.. 10-30 days.

7. Peedinq of· theeolotii.es. 011 the subject of feecllnq the colorUea,
tW'O -ajor areas of concern have been i.dentified: detenainati.on of
the appropz::iate food substance to be used, aDd devel~t of a
syat_ for replaee-ent of food durinq the test.

Por.tbe boneybee colontto devel.op nor.&l11, it auat have a
supply of protein and a supply of sUgar. Por the purposes of thU
teat, there are threti!different "protei.b sources to c:booae frc..,
and two ways to provide stlgar to. the colony.

Protein aay be provideclthronqh feed1Dq of natural pollen,
pollen plus supplellellt, or pollen S'Glwtitute. '1'here are~b
for ADd agaimlt the 1188 at ·each. Por 8Xa11ple, • re.l.1able eource of
clean nataral pollen aay be·YC'y dUt'1cul.t. to f1Dd., a.nd the price
aight be prohibitive. em t:.ba other hADd, se.. 8C1eJrt1au question
wbether an adequate pollen .w:.t1tute bas been developed to date,
vhi.ch would allow for nox.al eolcay devel.~t ander·· the stress of
the test conditions. '!'h1.a is another pout wtdch mwt he established
through validation of the .etl::lodology.

It bas heeD suqgestedt::hat. the choice of using either sugar
candy or sugar syrup be left up to the researcher. Appropriate
selection would depend to • c;rea.tdec;ree upon the pesticide being
tested. For eEUlple, sc.e pesticides tend to settle to the bottea
of a suqar syrup, whichvoal.dresu1t iii. UDe9en doaaqe. In such a
case, CADdy would bathe appropriate sugar eource.

Foodrepla~tduring the test alao presents a number of
probleas vhi.ch can only he worked out throuqb actU4l testing. For
exDIple, SCDe researchers feel that fresh food should be supplied
on a requla.r basis, with aneat.en food beinq r.-,ved at the saae
tiIIe. 'l'h.is would .1M&!l repleni:ahllent of a fresh supply of toticant
on a requla.r basis. Others feel that fresh food should be supplied
only as needed, allow1.nq c:c..p1ete coDBUllp'tion of the previous food
supply. ~ aajor point of content..i()n here centers around breakdovn
of the toxicant crver~. Food repleni.slme.Dt on a re<IU-1ar basis
lIliqbt eli..ainate toxicant breakdOwn a:a a factor· in the study. Food
replaee-ent onan-.. needed-basis allows. for the toxicant
degradation that, .. advOCS:te. of thisaetbod point out, occurs
under DOn&alfield conditionS.

Locat1..on of food :in the h.i.ve has presented no problema, the
only suqgestioQ beinq that food be located on the top bars of the
brood caIb••

8. Size and n1mber of colorUes. There are two aajor schools of
thought on the aatter of appropriate colony size for this test.
OI1e group advocates the use of standard hives; the other ad'vocatea
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the 11M of -lIini-hiftS- ~ieh may·&, of wood or s tyrofo_. ~t.
in support of the use of st:.a.ndardhives are that:

Ose of standard size equipment and colonies represene. the
"real world situation; no extrapolation of data is neces.ary;
and

Oetem.ination of effects on queen (e.g., reproductive capa­
bility) can be made easily within theori¢nal hi.,...

Arqument.s for use of mini-hives are that they are le•• expen­
siw and require lea. physical work; and use of small colonie.
under controlled condi tions all0W8 for a clearer expr.sion of
adverse effects in a shorter time period.

'lbe first step in r_olution of this pr:oblem will be l:D con­
duct the study using-both methods. 'Ibis 1(ll.l provide needed
infom.ation on reliabili t:y of da t:a. obeained ,on t.iJae and manpowoer
requirements, and on expense. Based on such infoI:mation,one of
the me thods may be recCllUllendecl or reqUired, or the choice of me thocl
may beat the option of the applicant. In any case, the nuJllber
of colonies per treat::lllent level and the number of controls must be
reported, and each nWllber must be no less than f i ~ •

9. cages and testing facilities. Appropriate tes tinq facili tiea
might be deVeloped indoors, outcloors, under qlus, or under plastic.
~atever the choice, the followi.nq conditions mus.t be met:

Onder condi tiona of the tee t, it mus t be shown tha t con­
Crol colonies can survive and reproduce nom.allYf arx1

Colonies must be l114int:ained under controlled conditions,
and provided wi th pollen and candy/syrup as the sole food
source.

'lbe major problem ~ich must be addressed is the potential
difficulty of l114intaining healthy colonies 1oi'l.ile. isolating those
colonies, in eo•• way, fraa any natural food source. Natural
isolation .(i.e., wi.~ no type of confinement) is an impc:ssibility
in many area of the o.s. Caginq orothe.r met:hods of confinement
also present problems, in that the natural behavior of the bees is
severcJ.y disrupted. Also, if cages are t:o be used, the question
arises u to Wlether the test hives mus t be caged individually, or
Iobether all the hives in one treatment can be caged together. It
has been sug~ted that inclividual caging of hives presents an ex­
cessive and unnecessary expense; others believe it to be necessary
in order to obtain valid results. ibis is. another point to be
worked alt through actual tes ti.ng.

, ,
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10. Observations. 'ftle folloW1nq 18easur_nts ImSt' be taken at
reqular inte.r'9'als (as yet uode te:z::rained): area of eqgll, .. open brood,
and sealed brood. Other parameters suqgestedfor evaluation include
gross colonyweigbt, estimA~ed adult population, aDd uount of honey
storaqe. SUqgested nonquantitati~,obeervatioDS include: p:-esence
or absence of diseasef discoloration, desiccation, or other abnor­
aalities of eggs and larvae; a:cd Klrpholoqicalor behavioral abnor­
aaliUM in adults~ It haa be.n .suqc;estedthat dead bee traps lIli¢1 t
be useful in fac:illtatiDq obeervationa f1 abnomalltiM in brood and
adults.

SUqc;estioDS on frequency of obaenatioDS and on t.iIIinq of
first observations ha~ been quite varied. Based on suqqestions,
_asure.ents as ci ted abOV'e should be taken either once per week,
once every two weeks, or only on days 3,0 and 60 af'ter queen r_
lease. It can be ..s~ t.ha t the nonqaantit.a.tive omena tiorw
diseussed above .cicb in'9'Ol~d:isruptionof the brood nest should
be .ade on the days Wlen a.asur_nts are taken.

Ose of the dead bee trap allows daily obeenationwithQUt
disruptionot the colony. Wi th reqard' to tiaiDq of the firs t
observations Wlic:hin'90lvoe inspection ,of the brood nes t, it is
aqreed that soae tiIM!. should be allowed after queen release for the
colony to becc:ae established. SUq9Uted Periodll ranc;efrom two to
four dayB to two weeks. Also, this cjU8~nt period nllbe
correlated with lIbatever ~1IIIIlit:.inq period- (prior t:c toxicant
adlLinistrat.ion) .. hu been decided upon.

One final point concern1.Dq observations is evaluation of e£fee:ts
on the queen bee. It has been suqgested that lDeasurinq sealed brood
is an adequate measure of effect on the queen 1 s rept'oductivoe &bill ty.
'!hi.B lI.igh tsuffj,.c.e in a teIII t run vi thst.a.ndard s i.ze hives,." If lI.ini­
hives are llSed ~ this evaluation will in'V'Olve place.ent of the queen
in a heal thy s taDdard colony a t the end of the c. t pe riod.

". Pesticide analy!ia. It has been suq98Sted that pesticide
analysis be perfomed on the treated and control food mixes (.'is a
minimum), and pea. :l.bly on vax, honey, and de ad bees. Appropriate
timinq and freqlXSnc:y of analyBis may depend on a mJ.lIIber of factors.

'12. Diae..e control. Disease con trol in the tea t colonies can be

looked at £rca tvo points of view. on the one h.::nd. it may be
desirable to lIl4lce preventati'O"e treatments to control the CCDlICn
bee diseases lib ich lIli¢1 t interfere wi th eval UA tion of pe.s tic ide
effects. On the other hand, it has been $uqgested that no such
treatments be lIl4de, andebat disease levels siJllply be monitored.

'13. Minor issues. 'I!\e follonnq are brie f d1 scus B ions of sever a.l
IlLinor issues wh ich have not. been reso lved:

..
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(a) ....e a1! eqaif!!l!l1t:.. ~'i~~id coata-inat!on, it h.u beeD
8Uq~ted that al1 hi... equi~t be destroyed after a t..t. A
ere-st:iDn has been ra.i8ed aa. to tlbether this ill nec_aary, or tlbetherscae _th~ o,f:_~t_iJUI-t:ioIl-coal.-clhe--.ployedto allow r-.e Ofthe h1.ft eqUt-ent. ~e aJlBVer tD thi.a cpst.ion caD.ld be • aajorfactor in the dac:1a.;o.Q1l wbether to lUIe a lli:Ai-hiw !Dr t_tiDIJ.
De8tructJDn ad rtlplAc~t of aiIlJ.-hi.". e:rai~t woa.ld DOt beanrea8Dluibly a:peasi... , while reqa..1.u:' replac~t at st.aDdard hi...
eqa1~t pt"lor tD eacI1 t88t aigbt II« he fe_:ible £rca • cc:wt
v1.tnIp)1at.

(b) 1I&ter !aPply. .UUl c:i.rCllmBtan"" r8lU1re tnat ... ter beSlIPPlled to bee colcai_, t:h.i8 18 aaull1ly daDe br prcwid:l.DIJ _terIlear the h1.~ ent::r&J1C18 or~.ide the hi.... SQd:l prcwisloll has
beeD SllCJg88ted .. ~propr:i&te for thia t_t. 1IoW-.r. anot:her
81lCJ9Ut;iD1l 1.8 that the ..ter 811P.Pl]' lIbould he loc:ated cats.ide t:behi.. &III! aff the ~OWIII!. forc1Dq the bee8 to fl.]'. '1tli8 vaald all..for detemin-t.iD1l of ..st.1cide ef~et Oil fl.igbt actiY1ty••s 1Illa1las prOlrid:l.IlCJ the __ with se.. cpportlmity to fDraCJlloauidll thehi....

(c) 5elect:.:1.oa of bee stra..i.D. SWeral SUCJ9BstJD. h ... beenoffered r8CJllrd1DCJ the selection of l::leest:ra.i.m for t_tiDq:

a- ItaliaD wol:ker be_ (ye.llow) aD! • llidIli.te
q1IB8Il (black). ~ voald .... 'it; ...1er to
d1f~r.:lti&te bebMenold aDd D_ b_.

Se.leet r_am~ly CJl!!Dtle bee stock. siDce the
1:Jrood D_ t auat be _&aiDed at rather £rllpJent
iIlterv&1a ..

ua. ODe sped.fic straiD for all toxicant stndi._.
to allow for standardization af t_t' r_ull:.a.

.'
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SOBDIVISION L -- HAZARD EVALUATION: NONDoRCZT INSEcrS

Series 140:. SCOPE AND GENERAL ~OIRDmN'I'S

§140-1 General information.

(a) Scope. '.!his subdivision. addresses the potential adverse
effects of pesticides on three cate9Cries of nontar~t insects:
pollinators; aquatic insects; and preda.tom and paruites. See­
tions. 141-1 through 143-3 of this subdivision provide detailed
infomation rela~ to the c1a tao on toxici ty to terr. trial and
aquatic nontarget insects lIbic::hare require:! by 40 CFR § 158.155
to support the reqistration of a pesti:ide product.· Eac::h section
specifies the conditions under ~ic::h s pecif ii: data are required.
In ad di t10 n, e ac:h sect10 n conta.inB s !:andards fo r ac cep tab le tes ting
(test standards) and a discussion on reportinq and evaluation of
data. Finally, 1II4ny of these sectiozs· contain suqgested protocols,
references to protocols ,or. bot.h •

(b) Application of requirements. ( 1 ) 8liihen rec:ruired8 and
-test substance8 requ!rements. The re¢strat1on applicant should
be c:areful to distinquish between the -~en required 8 and the
8test substance- paragraphs of eac::h section of this subdivision:

(i) The 8~enrequired- paraqraphs pertain to the circum-
stances under 1oi1ich data shall be requi.red by 40 CYR ; 158.155,
aix! specify thecateqories of products for which data must be
generated to support rec;istration applications. The test data are
ordinarily required to support thereqistrat.1on of each end-use
product with the prescri.beduse pilttern and each manufacturing-use
product used to make such an end-use product.

(ii) '!he 8test substance8 paragraphs refer to kinds of testinq
re::p:ire:! to produce acceptable data, and state the kind of pesticide
material that IIIWIt be used in eac::h test. The test substance for
studies in this subdivision may be the technical di emical, a typical
end-use product, or an end-use product represcnta~i~ of each
different type of fom.u.lation that would be used where pollinatinq
insects 1Ii~ t be affected. Generally, each of these test subs tances
is prepared by the basic ma.nJ.facturer of a pesti.c~de chemical.

(2) Tes ting to meet re<:roirements. Since studies required
by 40 en ; 158.155 would ordinaxily be conducte:::! by the basic
manufacturer, pesticide formula tors would not often be expected to
conduct such tests themselves t::o develop data to support their indi­
vidual products. Th ey may do so if th ey wish, but th ey may also
merel y rely on the da taalreadydeveloped by the basic pes tic ide
manufacturer •

. ,
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(c) 'l'ier sYllt.. of test requi.rellents. (1) Ba.za.rd en.l.QlI.tion
for poll1n.atora wUlbe buled on a hierard:1ical (tier) t_UD9
sYst.8a. 'fasts fall intO, _a ranqe frca the sUlpl.. t aDd la_t a::pelt­sift to the ~e cc:aplex ADd coetly.,_" Requ1re.ents for t_UnCI atthe.-ore ccaplex levelJl w:1ll depeDd on the r_ults frca the .erebaSic t_ts.

(2) '!'he Aqency re~ the c!1ecretion to require ccti.tionalstuMes .cen data required by ~er ..ceiou or eubcU.Ti.8ioll8 of thegaideJ.1nes or darived frc::a other ~urcee (e.9., c:b..-1st::ry or \
re~oducei_ effeces testinq) indicate that the ~ticida has cnar­acteristics, other than acute toxicity, cichaayp»e a hazard tonontarget ineeet.s.

(d) Relation of C!"R 40, Part 158 to Subdi.Ti.8ionL. '!be req-utrat10n applic:ant .i.e referred to. CP1l 40, Part 158 for purpc:a.eof the quidelin_, ~ i.n1. t.:1.o.. of widel}"""U8ed t8%IU, aDd A9ancy
polley on flex1hili ty in relation to d4!ri.ation frca t_t st&ndardllaD:! acceptable prexocols.

(e) Wuven. EPA wUl ~ider aD:! ~ grant waiveJ:8 of data-requir_nta on a caae-by-ca.se baais. '~ry ~iver request shall
be iD wri t.i.nq aDd -as t iDUca te clearly each IE' octact aDd dIl ta re­quire.ent tor cid:1 a -.iver 1a request.:!. A written rationale shallaccaa;any the waiver r~.t. 'ftle waiver request shall be subait:tedto to the Product Jlanager in the Regia tra tion Di'r.l.e10n wbo is re­spomible for the rerp.strat.1on at the pE'oduct to lIlbleh the request
pertaiDB •

§ 140-2 Definitioaa.

'l'eDU used in this subdivision shall h ave the aeani.nqs se t
forth in FIPRA, in S 162.3 of the FI!'RA sec. 3 requlatione, and inH 60-2 of SUbdivision 0 aDd 70-2 of Subdivision B. In cdi tion,for the purposes of th.i.e subd.ivis ion:

(a) 'l'he tez:a -u.ect,· as used in this subdivision, includesthe -.bera at the class Insecta (beetles; flies, bees, etc.), and1IU!IIIbe%31 of the class Arachnida, such as spidensand Ili tea.

(b) 'l'he tez:a ·nontargetinseces· lIleans those insects the t
are not: iDtended. to be controlled, injurllld, killed, or detru.entallyaffected in &Dy way by the pesticide tor llbic:h reg:is t::ration is sough t.

(c) '!'he te%:a ·contact LOSO· 1III!&n8 t:he CD:)UDt at toxicant perUZl.i t .... i;b t (ezpr_s ed. as aJ.crogrmu at toxicant per ~aa of insect
body wi9ht), or per imect, that viII kill 50 percent at the tatinsects exposed to direct application at the toxicant.

, '
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(d) ~e teJ:lll -typical end~use product- meaDS a pesticide
product that is representative ofa lIuljor fO:cllulation cateqory
(e.g., eIIIUlsifiable concentrate, granular product, wettable powder)
and contau. the active ingredient of. the registration applicant'.product.

§ 140-3 Basic standards for testing.

~e standards contained in this Metion apply
in this subdivision unless another section at ,this
contains a specific standa%"'! on the same subject.
the Si2c:1fic standard shall apply.

te all s t'Udies
subdivision
In such .a case,

( a) Tes t lIIethoda. (1) Toxici ty tea ta should be conductedaccording to \m.ifo1'3 methoda, 1Ilhenever pc:8sible, to aa.riaize thenWllber of reliable caaparisoas that can be lIlade concerninq rela tivetoxicity cu:lQ relative sensitivity.

( 2) Tes ts should include concurrent control c;r:OI1pe te de te%1llinei.f any observed effects have developed or. oecurred independent ofthe t.es t sul:le tance •

(3) Fiel d tee ts lE'esentiDq cil ta in te:clls of reduction (ornonreduction) of lIWIIbers of nontarget inseCbS should be d_i~ed toinclude pre-application camts as well as post-application coanta.

(b) Test substance. (1) Sections 141-1 throu¢ 143-3 of
this subdivision specify mether the data suba.itted insuppon ofan application for rec;1.stration should be derived from tests con­ducted wi th the tec:hnic&l. c;r:ade of the active ingredj ent or theend-use product, or both.

(2) ~e tec:bnical grade of the active inqredient is cc:mmonly
the same substance as the manufacturing-use prodUct for"ohidl req::l.s­tration is sought or which is used to produce the end-use pesticideproduct for "ohich rec;1atration is sou¢t. In this case,lotlerethese quidelines require t_ ting of the technical c;r:ade of the
active inc;r:edient, a sample of the JDanJ,facturing-use product shallbe tee ted.

(3)

product.
SCIZle aectior.a recr.nr.e ~tll!i ti.nqwi th a typical end-use

(4) In addition teor in lieu of testing otherwise discussed
in this subdivision, the Agency lIlay require tes tinq to be conductedwith:

(1) An analytically pure grade of an active ingredient;
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(1Y) A. COIlt_1n.n t Oi-ii!parity .~ all &ct:1.. or 1JIert 1.D~_
dieDt,

(Y) A. p1aJlt or .,,1_] _blbol:1te or c1Itgrmat1oaprcdact aL
all ac:t1'ft1 or :1.1aerI: 1.D...edlAat,

(91..1) by cdl.t1,..l .m.l:aDce _idl caal.d act: _ a _j eZ:9bt
to t:be prcdact !Dr wb.ida regi.tratioa is mu_t, or

(91.J..1) by ccebtnel:.1ml oL .ut.t·.... ill para~" (1)>) C.) C1)
tbrOllgh CYii) ~ th.J.a eect.ioa.

( 5) ~e ~ t sm-1:aDce _all he vi t:h.1D the l1a1ta. 1 f urr.
eert1fied ill -=cordllDce v:Lth the reqa.ir~1:II of f 62-2 of SUbdiri.8UUl
D - Cbea1.stry Jteqa:1.r~t:.s: Pradact Ol..atry. ~. caa~i.t..:1D1l aL
the t_t .umt:uaee sballd :be dIII:eDliDed,1Dclud1..a9 tb8 11_ and qtaJlti­
t.1_ of kDc;,. exmt_h....u am J..prciu.-••0 far _ is tedllli.cal17
feasible. 1he dlltemiDatiall lIhaaJ.d aJ.s:) i.Dcluda q1aJl1:i.t.1_ t1
~ aat:er1.ala, if UI}'••0 that 100 perC8Dt aLt:be ~t .-ple
is accoaated for.

(6 ) ~e 1« aD!.•-.ple ft'!""a of the tea t II1Ibe I:aDce IIbould
be del:eDliDed &lid recorded.

(7) "!he ~t sm-t:aDc:e lIDDuld be .tored under caarllt.1o.. that
-aint:a.J.a 1 ta • tabi 11 I:y.

( 8 ) If a carrier or 98h.i.c le is used t.o diS801". or d:llute
the t.est. sulBl:aDce. it lIhoul.d he c:hoeen to pas.... a. 8IUly oL the
foll..ow1..Dq marcte:r1.s1:1c8 _ ~s:i:ble:

(i) It .hoaJ.d n« interfere v:ith a.beorpt.i.on. die tr:1huei.on,
_taboli._. or ret:ellt:.ion t1 the test suCeta.Dce;

(11) It lIhexu.d Il~ alter the duaica.l ~opert1es aL the t I!I!I t

~ abB t.aDce aDd DOl: eliumce. r edU!::e. .., r al t er the tone d:I. arac t erie t.i.ca
of the te. t .umta.Dce;

(ill) It mould DOl: affect the food and water COI8~i.on c1
the t.est i..Daeet.a; &lid

Civ) A.t the 1eYel.s UBed in the • tDdy. i t sbould DOl: ~oduce

phJBi.ol09.i.cal. effeet.s or ha~ local or .JBt.e.ic tozicit:y :in u..ectJl.
In addit:ion. 811dl& carrier or vehicle sbould. if ~.1ble. elaaely
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resellble, as to solvent polari t:y, the carrier or veh i.e le to be used
under _pected cOlldi tions of use.

(c) Care and selection of test insects. (1) All data
s~tt:ed u. support Of .an apph.caEiOn fOr reqistrat.iDn should be
derived frc. tests conducted in accordance with good labora tory or
field practic_ for handliDq and c:ariDq for tee t lmIects. only
healthy insects should be used. , andtheyshOl:11d be kept in condi­
t..1o%8 coDfo:aUDq to proper ca.lb1ralp:r-::tices •

(2) Insects selected for tea ting shc.;ld be c e:-JE)n or
representative sIecies currently established in the united States,
they may be laborat:cry-rearedor field~ollected.

(3) Insect_ should be raDdc:aly assigned to te8 t qroupll to
ainiJaize bi.. and ..aure ccaparabili ty oC. pertinen t variables.

(4) '1!le m_ber of imeets b8ted per concentration aDd the
m,prer of concentrations or dC8age levels evaluated should be suffi­
cient to yield s tat.i.s tical ly 80UDd da ta.

(5) '!he insects in each test .h~d, as nearly as pcaeticable,
be of uni.fOl:P sue, age, and _••

(6 ) In no c1rCtlllS tancee shall threaten ed or endangered
species be used .. test orqan.1.JmB.

(d) ObBervations. Observations should be aade as frequent.ly
as necessary to record visible silJlUl of toxicity and al:moJ:Pa1.
behavior.

§ 14~4 Reporting an" evaluation of results.

Each test report sul:Ditted under this subdivision should sa­
tisfy the recClllUDendat.1ons for reporting and e\"aluation of. data in
this section, unl._ a specific section else"!here in this subdivi­
sion directs othervi._. 'l'he test report should include all infor­
mation necessary to provide a caaplete and accurate description of
tes t pl:'ocedures aDd e\"alua t..1on of tes t results. '!'he tes t report
should include a sumaary of the data, an analysis of the data, and
a stat_nt of the conclusiomJ drawn £rem the analysis. ~e suuaary
sbould be sufficient.ly detailed to pe:::mit the reader to understand
independent.ly the conclusions of the author. Data should be reported
using the IDI!tric systea.

'lbe tes t report should include the followinq imo:z:m.ation:

(a) Test aethod. (1) Statement of tes t aethod wsed and a
full description of the experimental desiqn and procedures;
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(2) '1!:le lenqth and actual dates of. the studyf

(3) 'l'he n_ and address o~ the laboratory perfora1Dq the
test, and the location *ere the test ... perfcraeCl: aDd

(b) 'fest subetanee. (1) Identification althe t_t sub-
stance, includiDq ch-1cal n_, aDd

(2) MaDl1facturer aD! lot and s_ple DWIl:era of. the t. t
s ul:Is tance •

(c) Test inaect:s. ( 1) IdentUication of t_t 1.-ects
(seient:if i.e na.e8) 1

(2) Rationale for selection of. apec:1., if spec:1. aaed ia
other than that apeci~1ed or pE'e~er.red in thia subdiviaion1

(3) Aqe, aa, develcp_ntal at8qe, 8ize, aDd -i9hta o~ test
insects, as applicable 1

(4) Soarce of. supply o~· the imeet.,

(5) S train or colony de8i~ation of. the t. t in.-ct.., if
appropri& te 1

(6) Method used in ••1911!Dq test i.DIects to test aDd control
;roups: aDd

(7) Description of. any p:etes t condi tioninq, includ1nq diet.

(d) Doa1Jlq or treataent. (1) Deecription of _thad, route,
a.nd frequency of "".1"1 stration of t. t IU terial,

(2) Rationale for selection of _thod., route, or frequency
of administration, if it 1a different frc:a that recc:aaended in thia
subd1vis ion1

(3) Total '9Olmae of aaterial adainia tered (tee t subia tance
plus carrier) 1

(4) ldent:i.f1cation of. any diluents or other materials used
iD adaLinisterinq the test sul:et:.ance:

(5) Concentrations of tes t subs tanee(s) adai.nistered (i.e.,
micrograms of test sul:8tanee per aUligraa of body weight of the
insect (or a1crogr... of test Sl1b8tance per tl!lSt insect] or parts
per aillion of the testaul:8tance in sullB trate, aedi.ua, or _ter)
or application rates of t.t aabetance(s) expressed as p::nmda o~

active ingredient per acre and kllogr... at. aet1w ingredient per
hectare:
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(6) Descri~tion of the dceinq or trea~nt of control insecta;
and

( 7) It the tea t suDs tance is adJIlinis tered in the die t or
water, the assay _thoa used to aete%1a1ne the concentrationll of the
tea t subs t.a.tice.

(e) Observations. (1) Frequency, duration, and methoa of
observa tion;

(2) Detailed aescription at thenatare, inciaence, time of
occurrence, severi ty, and auration at all observed toxle effecta,
includinq death aDd any otherabiioDlal or unusual sig2)A a.r:d
SYlaptcas •

(f) Environmental conditiona. (1) Terrestrial speci_. A

description of the rea.r1Dq conditions aurinq ana prior t:D the t_t,
includinq:

(1) Ambient temperature ADd h uaidi ty;

(i1) Photoperioa and 11gb t1nql

(ill) A description of the diet, 1ncludinq iaentification
aneVor cc.posit1cm ana sources of diet; and

(1v) Source of water.

(q) Data analysis. (1) Tabulation of the reapome data at
each treatment level;

(2) Calcuation of the L~O' and the 95 percent confiaence
intervals lIlhen sufficient aoeea and tea t oJ:1;aniSlSlll are used to
establish a dose-r_ponse line;

(3) Metboa. of calcu.lat.1onl

(4) No observeci effect level; ana

(5) Statiat.ical .. thea. used for analyst. of data.

(h) Referenc_. Cc:iaplete reference t:D any published literat:Jre
aDd cQlJ:Y of any unpublished li l:erature used in developinq the test
protoe::ol, performinq the tee tinq, makinq ana interpt'e tine; observa tiona,.
or call1pllinq aud eYaJ.ua tinq the results should be sul:::ai tted •
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§ 140-5

In addition to the &Ita requireaent. outlined in if 141-1 thrcagb143-3 c1 thi.a .ubdivi8ion, ciata derived frcw. other tests ...y, undarcertain c:irC1m8 t:&I1C88, berequ:Lred by the Aqenc:y for aakLDlJ judCJllll8nt8regarcU.ng safety to DOIltargat imaee:ta. SUCh data viJ.l be requiredwhere sp!d.al probleaa are1Dv'ol'ged., aDd_tboa JUly Ulnally be da­rived frae test. alremy de-=ribed ord.ted i.n other sabdi'ri.81oDa c4these guidelJ.n_. SUCh data req,..t:a JUly be related to a p:~ed
pattern of use, a toxi.colOC1ical.~de of action, or a aEliqlJe du.iealproperty.

Series 141: lIOftAJIZ'1' IRSE'l' ~fDG -- POLL.I:a'!'OllS

§ 141-1 Boney bee acute conl:act LDSO.

(a) Mhen required. .( 1) bd-.e· prexmct.. Data on the acute
contact toxic:i ty (LOSO) are required by 40 C!'1t § 158.155 to supportthe reqistration of e-=b. .-m::n..-p;oaoct 1.ntended for oatdoor appll­
cation, 'lhen the PE'~ed uae tatte%n indieat_that bemey bees JUrybe exposed to the pesticide.

\

(2) Ma:aufact:urinq=a!e prodl1cta. Data on the acute contact
tend. ty (LDSOl are required by 40 CFR i 15.8. 155 to s'apport the
registration of ea::b. aazmfacturiDq-uae PE'oduct 'tIbi.l:h can le<jallyand ph~ ically be used to IE'oduce an end-use produ~ subject: tothe data requ1r~t in paraqrllph (a) t 1) of this section.

(3) see 40 CI'R § 158.50, ·"0%1111a to %11 , Ex_ption,· to deter­mine vbether th_e ell. ta .us t be subai tted • Sect10n II-A of this Sub­division prewi'" aD cd1ti.cma.l d1SCW1sion 011 thia subject.

(b) Test standards. In addition t:D satisfyinq the general
test standa.rda cont&i.ned in § 140-3, a honey ~ acute cont.&ct LDSOstudy shOuld _et the followinq s t.a.ndards:

(1) SW-t.ance to be tested. 'nle tec:hnica.l grade of each
active ~ed.1ent in the product shall be tes ted;

(2) speci_. 'l'esting sha.1l be performed on the honey bee,Apis mellifera L.,
(3) !2. 'feat 1DBects should be woner bees of 1mifom age.

(c) R.eporting of data. Infc:aution to be reported shouldmeet the general reportinq quidelin_ of i 140-4, except that in '
cases 1Ibere the LD50 vlll be i:n axe_a af2S micrograaslbee, no
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calculAted aedian resPJDSe level or 95 percent confidence liaita
are re:raired •

Cd) ACmtable prot:oeol. An acceptable protocol aay befo'QDld in the IoW1nq refereDee:

Atkins,B.L., Jr., L.D. ADdemon, aDd '1'.0. 'f'uft. 1954.
lqUi~t a.nd tedu1ique uaed in laboratory ,evaluation alpe8ticide
du.8t.Jl in tDx1coloqical studies with honey be_. J. Bccm. Bntc.:ll.47(6) :965-969.

Ce) Reference. Additional. iDtozaat1Dn cOD.CerD.iDr:J 83dificatlonat the original methods aay be foaDd in the follov:iDg' reference:

Atkins, B.L., B.A. Greyvood, aDd R..L. Macdonald. 1975.
'!'ox1ci ty at pea ticidea aDd other agricultural. du_ical.8 to honeybees: LaboratDry studies. Oniy. of Calif. Di.... of Agric. Sci.,
Leaf,let 2287. 38 pp.

§ 141-2 Boney Bee - Toxicity of Resi~es, on PoUa98.

Ca) ~en required. .C 1) bd-uae products. Data on r.idual
taEici ty to bees are required by 40 CPR i 158.155 to support the reg­istration at each eDd-uae pt'Oduet intended for aatdoor application:

(i) tiben the proposed use pattern i.ndicats that honey be-aay be expasedto the pesticide; aDd

(ii) ~eXl the foDlula tion contains one or aore a::ti.....
i~gred1enta haviXlq an acute .contaetLD50 of les8 than 11 aJerogr_/bee.

(2 ) Mam1facturing=u!e prodacta. OIl ta on r_id'aA1. tox1ci ty
to bees are required by 40 C!"R § 158.155 to supPJrt the rec;1.stratiouof ea:h aa.D1facturiDq~e product whlch can leqally aDd physically
be used to produce a fODlUlated product: subject t:D the aata require­ment in paragrBph Ca) C1) of this section.

(3) See 40 C!'R i 158.50, -l'Ot:Jllulat:ors' b-.ption,· to
detem.i.newhether these dataaust be sui:a.,itted. Seetio:l II-l. of
this aubdiY1sion pravidee an addi tional discussion on this subject.

(b) Teat stAndards. In addition t:D satisfying the general
teat standards contained in i 14Q-3,this study shoa.ld _et the
follow1nq s ta.marda:

C1) Substance to be tested.. 'I!1e test sub8ta.nce shall be a
typical end-use product.
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U) U.. i1ppl i ......t·. ];EOduct: is ma eacJ-oue :l'CodIaict. the
test nmtaDce c.l.~ be apr:odIx:t moee fIoJ:lla1.at:.1oD 18 t:yp1cal ~
the, fIo~t.1c::ID. category (e-9-. _ttAhle p"'dI!r. e.u.18Uiaible COD­
centrate. grem1ar pt'odDct) tD m.ida t:be pr:adllct be1GIIIJS-

(ii) U the ~1J.cmlt·.~ ia a ---.£ac:t:='illlJ""G8e pa:odact.t.be test sm.bIDce aal~ be & pr:Odact J:flI.lIr....tati... ~& ..jar for­
.:llatJaD catec)l)z," *J.dl 1Dcl.~ tllAt eJId-a8e pL'4*=t- u the..m'faet:m:~ pr:odIK:t ia ~~Y' foDa1ll&ad intD -.I....... pr:adllctaCcapriJliDCj t;., or ~e ..jar foZlllllat.:ka catlt9Orie8, & aepuat:e .a.:trsboulcl be pez::fo~ 1d.th • tnW:a1. eDd-aae pr:adIIct fIor ..:b -ar:ilcate;pry_

(2) Sped.. 28StiD!J .!uI1.~ be pez:fom.d. CIIl the ho..,. bee.!£!!. _l.l.i£e:ta L.

(6) A.llPUcat:ial r.~. '!le a-t 81ItlataDce IIbDa.ld be i1pplled
at the j;topael 1.-bel Eal:e(.).

(c) ~, or data. III "d1.t:.1oD t:D the iDfomation
specified in i14H ~ t:h.18 .ubd1.91.s.1ml. the test r8p)rt sboaldcoata.i.Jl the fIollow:1.DrJ illfozaat:.1oD. to be obt:a.i.ned at the u.e aL
pesticide applicaticD &Del for the daratJDD. ~ the study':

(2) AaouIlt aDd en- aL pr:ec:ipit&tioD dariDg ·r.idne lIBAtherlDqpenod; aDd

( 3 ) 'feaperatllre..s h taldJ. t:¥ da ta fD r the pe ri.od to llowi.Dq
applicatiaa..

(d) Acceptable protocol. 'Ble fDllowiDg is an .aaple c1
an acceptable pr:o t:Dcol:

Introdactio n

'!be purpc-.e r1 th1.a t_t i.a to lie_tire the
~ici~ or field-¥e&t::bered peIIUcide r.idOes
to baa.ey~. 'Bleflozaul&t1oD 1.8 applied at
pr:~ed label ra~ aDd the r_ i.d1Je. are
al.10we4 to ...ther andBr natural coDditioDS-
At specific periods ~ t.iJle fc 1l0ldDg. appllca tion.

, ,
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treated folia98 is collected and bees are con­
fined on the fo 11a98 • 'Ih 18 allow for de temin­
aHen of the duration of residual toxicity of
a pesticide to honey bees. To reduce the

.. .n.r.i.ab111ty.inheren t ·in. any c.,t:yJ:e.of field
t'eBUng; the following sugqestiona are made:

( 1 ) Weather conditions should be carefully
monitored duringthe tee tinq (prec:ipi ta tion
and temperaturearel:woextremely important
facto a in the breakdown of pesticide residues)J

(2) Tests should bereplic::ated over time
to reduce variabil.1 t:y due to weather .condi tionaJ

(3) Tes tbees should be obtained free
several qifferent colonies, as bees free
certain colonies lDay exhibit increased tolerance
to some pes t1cides.

MIl ter1als and Methods

Test crop. 'Ihe preferred test crop is
alfalfa; an sctens1ve amount of residual
toxici ty tseting has been conducted using this
crop. Another crop may be substituted, however,
in situations'ihere alfalfa may not be feuible
or appropriate.

~. small plots (su998st 0.01 acre)
should be designated in alfalfa lIbich has been
c;rown ac:cordinq to s.ta.ndard aqroncmic practices.
As noted above, a randomized block des i9£1
should be emp~oyed for the crop.

Pesticide application. The fomulated
product should be applied at the maximum
proposed rate. Lower rates may be tested at
the discretion of the registrant.

Tee t residues. Res idues should be
allowed to weather in ,t.""le field for a specific
time prior to collection of folia9l! samples
for testinq. For purposes of cc:mparison, test
samples could be collected 3, 8, and :2 4 hours
after application. If mortali t:y of oees
expoaed to :24-hour-old residues is greater
than 25 percent, sampling at :2 4-hour intervals
should continue until. lIlOrtali ty of bees expoSed
to th~ t:r ea tedf011 age is not significantly
g:reater than concrollllOrtality. Foliage samples
should be chopped and m.ixed prior to introduction
of bees. Approximately 500 cc of t:rea ted
follage should be placed in el!lCh cage.
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cap. Siaple c:&Cj88 are co_ t::rtacted vi th
the tope aDd bot-tau o~ 1S0x1S _ plutic petri
plate.. ll1re .creen 1.s cut into a 8trip 1Sx2

. uu::h. (46XS ca) and the endll 8 tapled to to~
a cylinder. Petri plat. serve as top aDd
bott~ at the caga.

Peeding. Be. sbould be fed durinq t_t-
iDq by p1rewid:l.ng cae ton 8qlarea (2x2 in or 5XS ca)
tICKed nth so percent 8ugar syrup aDd placed UDder
the treated folla98.

'frea~t and teatiDq of bees. Wo%:blr be.
should be collect.d frca the f!r.... at .tabliahe:l
coloni.. Be. aay be an.th.t1zed with CO2' i~
nec_-.ry, prior to their introduet1.ol1 111 to t.'t
caqea.

Pi~ty to 100 beee abould be inaO\lQced into
eac:b c.98. Be. shoald be caged nth the' treated
follACj8 ad the C&q.8 held at 75-7S·P (2 ....25.6·C)
during the t_t period.

Mortality abould be detem.i.ned after 24
hoan Crt 4!It~ar.to the treated tollagllt.

A ain:1-. t_t shall cosut of at l .... t three
ca~ o~be_ p8r replicate, aDd .aen t:rea t:aent, in­
cludiDq controls, shall be repllca~ at l.ast three
t~.

(e) References. 'Jhe su.g~8ted protocol va. developed frc:a
the fcllowiDq references, Clich aay provide addition&! infoJ::mation:

( , ) Jcila.ne.n, C., C. Xious, G. SChultz, R. GI1pta, R. Madsen,
and w. Rol:li..nmn. 1977. Bee re_aren investigationa, 1977. Dept. atEntolDOl., waab. St. OI1iv. tlDpubl. 22 pp.

(2) Lagier, R..P., C.L Jchansen, M.G. J:l.einsdlaidt, L. I.
Butler, L. M. McDcuxmgh, aDd S. D. Jackson. 1974. Adjuvants decrease
insecticide hazard tohon.y bees. Coll. of Agric. Res. Center,wash. St. Oniv., Ball. 801. ,7 pp.

§ 141-3 Wildbeea i!portant in alfalfa pollination - toxicity ot
resida_ on foliage.

(a) When requir.d. ( 1) Bnd-use products. Oa ta on residual
toxici ty are required by 40 CFR § 158.155 to support the regis trationof each enr:!-tl.. }E'oduct int.nded tor follar applicat;l.on to altal~agrown for seed•

..
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(2) Manufacturi.nq:use products. Data on residual toxicityare 'required by 40 CPR §158.15S to support the reqistration ofeach llADufac:turing-useproduct which can be le~ally and. physicallyused to produce an end-use product sUbject to the data reqw.rementin paragraph (a) ( 1) of this section. . . ' -

(3) . See 40 CPR f 158.50, '"Formulators' exemption,· to detenai.newhether these data lIlust be subaLitted. Section -II-A of this sub<ti­
v1aion provides an add.1t1onaldis<:ussion on this s-.ioject.

(b) Test standards. Iz1addition to the general test stAndard8
co~ta1ned in § 140-3 ,this study should meet the following- standards,:

(1) Substance to be test.ed. Thet*st substance shall be atypical end-use product.·

( i) If .an applicant's product is an end-use product, the testsub8tance shall be a product whoae fcCllUlation is typical of thefo%1mlat1on c:ateqory (e_g-., wett.sble powder, eaulsifiable concentrate,granular product) to which the product belon9B.
, .

(11) If the iippllca.nt' s product is a JaAnUfacturinq-use product,the test substance shall be a productrepreaentative of a major
fonmlation cate9Cry which includes that end-use product. If thelIWU1ufae:tur1ng-use product is usually formulated into end-use produe:taccaprisi.nqtvo or more -.ajor foraulat1on cateqcries, a separatestudy should be Perfonaed witha typical end-use product for eachsuch cateqcry_

(2) Test gop_ Alfalfa should be used as the teat crop.

(3) Species. Testing shall be performed on the alfalra
leafcutting- bee, Meqachile rotundata, and the alkali bee,~_landeri.

(c) Report.i.nq of data. Information to, be reported should meetthe general report.i.ng- quj.deli.nes of § 140-4 and the guidelinesof f 141-2{c).

(d) Acceptable protocol. '!'he follOWing is an example of anacceptable protocol:

'1"he purpose of this test is to measure the toxicity
of field-weathered, pes~icide residues to alfalfa leai­
cutting bees and. alkali bees, as these species are
important in the pollination of seed alfalfa. The
aethodoloqy to be used is the same as that used for
testing residual toxicity to honey bees (i 141-2 of
this subdivision) with the folleving exceptions:

.,

"" .. W
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(1) ~al.~a ledcutti.Dq bee: use 2CJo-<&O be-. per
caCJl8:

( 2 ) llkal.i bee: use 15-30 be.. per caqe,

(3) Be_ shCQld be held at 85-88·P (29-31·C) dm:1JlCi
t:be ~ t period.

Ce) Refertmcee. J.dd1tic:m~ intO~t.ion aay be tOUD! in thefollow1Dg referenee.:

Jc:tuIJIBen, c., aDd 11.~.. 1967. 'foz:1.ci.tyot .u.ecticicte. tothe alkali bee aDd the W..ua .leatc::=t.iDlJ bee. 1IuIh. Agr:1c. Bzp.Sta., COll. ~ Agr1c., ~. St. Oni.. Circ. 475. 15pp.
I

Jc:baDll8ll, C., D. JIA,.r, a. ".d8e1:\, aDd J. ~. 1974. Beer_earc:b 1J:ly.. t.1gat:lDJIB~ 1974. Dept. ot BDa-ol., .... St. tb1iy.
Ollpubl. 23 pp.

§ '41-4

§ '41-5

CR.eMlrved)

Ca ) tileD reqaj.red. ( 1 ) EDd-wie pro4acts. Pield t .. t.1Dg ata pesticide tor pca.Jhl.e .a....rBe efteeta on polliDatoXB (boDey bee,alfalfa leafeutt:J...Dgbee, aDS/or allaUi bee) aay be required by 40
CPR § 158.155 1D1dBr the followiDlJ cond1tloD8:

Ci) Da l:a frc:a t:.be honey bee 81Jhacute feed.iDg' 8 tndy (§ 141-4)
indic:ate ad'gerae efteeta 011 colollies , ..pecially effe~ ot:her thanacute aortali ty Crlproctuctive, bebavioral, e tee ) J

(ii) Data frca r_.ida&l toxic:1t:y studi.. (ii 1.1-2 and 141-3)indicate ezteDded ~1dual toxicity, or

(iii) Data dBrived frca studies with orglLZli... other than beesindica te PE'operti_ of the pes ti.cide beyond acute t:r>x1ci t:y suc:b A8the a.bilit:y to C8D8e repr'Odueti". or chronic effeet.a.

( 2 ) KaDldacturinq:uae prodncts. Da. t.il on fiel d tea ti.Dq forpoll.inatoXB are required by 40 CF'R § 158.155 to support the regis tra­tion of e-.::h ~acturiDq-\1._ PE'oduct which can 18qally and physi­cally be used to produce a fo~ulated PE'oduet subject to the catartquirement i.n peraqrilph Ca) (1) of this section.

(3) see 40 c:::rR f 158.50, ·PO%3ulators' ex_ption,· to deteDLine
'olhether th..e dataaust be sul:aitt.ed. Section II-A of this subdivi­sion prOTia- an addit.1onal. di8CCSsion on this subject.

(b) 'fest stalldardll. In addi t:.ion to the qeneral tea t standards
contained in ; 140-3, this s t'Qdy should llleet the followinq s tandardB :

, '
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(1) Substance to be tested. One end-use product, representa-t,ive at each different type of f01:lllula.tion of the end-use products
subject to paragraph (a) (1) of this section, shall be tested.

(2) Other standards. 'n1e standards for conducting the. testsand the atom.atien whic:b should be reported will be established bythe Agency ona case;"by-ca.se ~is following cOll8ultation between theapplicant and the Aqency.

(c) Report1.nq of data. In:fo%2Utien to be reported should _etthe general report.1Dq requi.reaents of § 140-4.

(d) References. Bvalua t:1.on at pesticide hazard to bees
throu~ field test:.1nq has been acec:apl.bhed Wlinq a wide variety ofaet:bods. Any field·testinq cotlliuc:ted to satisfy this rSlu1r8Dent(§ 141-5 of this subd1v:1s:1.on) shoal.d befC'ecede:i by cODBultAtionv1 th the Aqency.

SaDe acceptable protocola lUy be Qeveloped frc:a the followinq
references :

Atkins, E. L., Jr., L.D. Andemon, ,D. 1tellua, and X.W. Neuman.
1976. Protectinq honey bees frCD pesticides. thiv. of Calif.,Div. of Agric. Sciences, Leaflet 2883. 14 pp.

Robinson, W.S., and C.A. Jd'1anaen. 1978. Effec:ts of control
chemicals for doug-las-fir t:aa.,c:lt lDOth Orgyia pseudotsuaata
(McDonnough) on forest pollination (Lepidoptera: Lymantriida~).Wash. St. Ent. Soc. -Melanderia- 30:9-56.

series 142: NONTARCZT INSEC'l' TESTING - AQUATIC INSEc-!'S

i 142-1 Acu te toxici ty to aquatic insects. (reserved}

i 142-2 Aaua tic inaec: t life-cycle study. ( reserved)

§ 142-3 SiJIulated or act:ual field testing for aauatic insects.
(reserved)

Series 143: NONTARGET INS B:"I'TEST:n«; - PRmATORS AND PAAASlTES

; 143-1 Acute and residual toxicity - terrestrial predators and
parasites in vegetable, field, and cereal crops. (reserved)

.'"
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§ 143-2 ~c.i!:y to predators and parasites in frait and nut crop!­(r_erved)

§ 143-3 '!oxl.c:it:y to predators and P!faa1l:eS -forestappllcaticma_(reMrYed)




