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A2 2 guldelins under the Tederal Inzecticide, Fungicide and Rodenticide
Act {(FIFRA), Subdivzisisn G provida i 2 to registrants on developlno
product perfiormance daha thatn mzy require t£o demonstrazte zhe
effgctiveness » contrelling “he pasts specified
in the claizms om thed
generally waived, except for sroducts ¢l
that pose a threat to hwean kezlth and whcse presence cannot be chzerved
actious 2o mzn in the inanipate

ubmﬁss on 0Ff 2fficacy data lis
iming conerel of pest micreorganisms

54
4.'-‘ A
g -

by the user, including micrsorganisms ind
A

environment and in zituations where =he Agency aay reguire data on a
case~py-case Dasis. The waiver of efficacy gubmission does not rslisve
registrants of thelr responsibility for marketing products effective Ior

sitizations when =he Agency will

»
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H
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4
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thelr nropesed claim
request suimissicna o
with guidasice, proge
product performanc

s
£ efficacy data, this subdivision provides the registranc
dures, and test protocols azeful b

Subdivisicn @ i5 a nonregulatory companien o 440 CFR Part 15
)

5
Data Recuiremeznis for Regisutrstion. sklic comment on Subdivisi
bgen taxan in & series of pablic meetings, the last of wnich was neld
in July, 1982. Dgta regquirements establizhed by 40 CFR Part 158 zre

5 kvl
diseuwsged in Subdivision § so that it cezn be read zs a complete
package and so thar product perio tegting progedures can be
explained in their prcpe; ConText.

vi
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I. PHITOSDPHY AND CGEHERAL POLICIZZ AFFECTING SCRDIVIEICH &

This subdivigion of the pssticide registration cuidelines concexrns
the effecuivensss of cesticile produchs. Dzta devaloped under “his
subd;vls*on are designed zo assura Lhat the resticids oroduct will centool
the pest3 listad on the lzbhel and that unnecsssary pesticlide expesura
teo the enviromment will not ocour as a resul:s of the use 2Ff ineffecuive
u“oduc_d. Speciilc perforiancs ad o valid che aificacy

s 12
data in the public health relsted arezs and iagl
control micrecorganisms infectious €0 zan in any arega of the inanimate
convironmenk,

Jse of these guidelines on product performance by cegistration
applicants, coupled with Agency evaluation of whe cons =
serve two major purposex: protastion of the snvironmsnt and assurance of
conswuer benefit through public hesalith proteciion 2 purchasers and users
of pesticids products. ISnvironmental pretection would be achieved oy
making certain that applizztions of pestigides ars= Zully and adecquately

ffective for their intanded purposes, so that

(1) Undue polluticn of the enviromment (anﬂ the conzeguent
environmental exposure) doss not result from the use of;

{2) ZIneffective nroducts or ineffechtive zcitive ingredients;

-

{1) Excessive or insufficieant amounts and rates of
pesticides to achieve the desire effects;

(¢) GZIxcessive or insufficient fraguency of pestlicids ap-
plications:

{d) Inappropriate timing of applications, as, Iosr exampile
too early or too late, or out of s=ason;

{2) Impractical produci mixtures containing certain
active ingredients, which ars rarely, if evser, needed
under most pest conbrol circumstianges; an

(f) Unnecessary use in arsas or situations, or on sites.
ot ne2dad.

where pest contrcl is n

(2) The user’s (applica=or's) tizme, laber, eguiphent,
energy needad to achieve the dasired effect are most il
ciently used; this concurrsntly censtituias a ma
toward improved safety for both humans and T
since reduced occportunity then exisis '
gexposurss, oicaccumulation, lncreased aniz
pesticides, and other similar hazards

i

equent data submitnzls
™
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In sitvaticns where efficacy data lis i
consumers ben=flt beczuse the use of proper Lesti
insure that label claims are Deaningfiul and wrus
lLabel instructions are relevant and pracuical for safe apd effective use
of each product.

211 required to he submitted,
ing prooeduvres will help
fu'-_ o L = h}-le okt TeAblnhod

Be Waiver of Data Recuiremapnts Pertaining bto Efficacy.

B detziled discussgion cof the expansion of the effic
appears in the preamble to the proposed Sesciicn 3 Tev
=]

162 Subpart A - Regiatraticn, Rereglstrsticon 2nd Cla
(40 CZR Part 182). Tais &iscussicn iz quoted below in

"As praviously disgusgsged, in 1379 the Agency izsuved regulations
implementing serveral provision of the 1578 FIFRA amendment (&4 FR 27933,
40 CFR, Part 162; ¥av 11, 157%). ameng the provisicns ioplsmented was
the eflicacy data waiver authority provided bv Ssc.2 (g)(5) o PIFEA.
The Agency de2fined in §162.38~2(4) the circumstances whern afficacy daza
were requirad Lo e submitted ag & zatiser 0f course. Cther rayuirements
that efficacy data be submitted were generally waived.

fThe Agency proposed in the Ragulations £5r Registration,
Reregistration and Classification Procedures (47 TR 40839, 40 TR, Part 182,

EYEN

Septeaber 13, 1882) to extend the efficacy data waiver to additicnal use
patierns, and it will inelude all registration actiona, both conditicnal
and unconditiornal, As stated in its pravious waiver, the Acency's primary
mandate under FIFRA is to evaluate the health and safsty aspecis of
pesticides. Ixperience under the previous waiver policy indicatas that
there have been few complaints to the Agency of nonefficacicus products

being marketad, znd the Agancy is confidant that its efficacy data wailver
has occasicned lit+ele, if any, serious ucer dissatisfaction.

"The Secticn 3 Regulation §182.18-2(4)(2) concerning afficacy data
iz proposed to he revised as follcows:

"{l) Efficacy daia, {i) BfiZficzcy darta, in acgordance with
Subdivisicn & ¢f the Registrasion Guidelines, for each produc: that
bears a ¢lais to control pest microcrganisms {(exeept bacteria, zathogenic
fungi, or viruses living on or in other animals) that pose a threat to

a
human health and whose presence cannot resdily be observed by ths user,

inzluding, but not linited to, microorganisms infectious to man in any
area of thes imanimate envircnment.

"{ii) Efficacy data, in accoridance with Subdivisgion G.of it
Registration Guideli h 2 new or addsd use

ines, Zor =sach product far whic
is proposed, if the product contains an active ingradient some use of
wnich has been suspended, cancelled, or is the subject of a Vouice issued
under Section Seriaes 1£2.11(a){3)(ii) 2nd =he risks, identifisd in ths
Notice or suspensicn/cancellation aciion, may reasonably be anticipated _
as a result ¢of the new usea,.




"{iid} =Ef£ 'icacv datz raguestad by the Agency for any product,
registerad or proposed for registration . when:

®{a) A lack of efficacy hasz been reperted for it

“{B) The hgency needs such data to evaluatz beneflzs of. the pesticide
g A

(or of altermztive pessticidss) when gubstantial risks have been identified;
or

"{Z} PFagctors exist that make subamigzion of such dzt2 necessazy or
Begirable to supposrt tha presumpilio i Leae

o
i+
oF
u
il
"
i
|..|.
ta
b3
h
I'h
} -
{3
fu

"(iv) Products which are inefficacious zay
3(cr(3)(a). 3pplicaticnz ta T 5t =
requirements of tha Act will be danied
thenselves may be deemed misbranded pe
saction L2{al{l}(z) or (Fl.

"Those products for which an efficacy data regquirezment was continued
in 1879 wers producitsy which, if they lacked afficacy, could potantially
have significant public health effects, sush as mogguito conerol products,
rodenticides, cartain other inverzebrata and vertsbrats control age:

14
]

pr=

and antimicrobiazl preoducts. The Agsnoy now belisves that because zany of
the "public health" uss patterns identified az that <ime 3rs 2oewrs of 2n
gesthetic and nuisance problem than one of public health and ars adeguately
covered, in any case, hy other ragulatory mechanisms cffering ascurince
that the preoducts are afficacious, and because the eIficacy of graducts
for other of thesa uzes is adaguately discernible kv the vger, marvketiii

of inefficacicus products is unlikely. The public health authsrizias of
gstatss and localitd g, for example, have +na expertise ho degarmine the
efficacy of a oroduct used Sor rodent control. Mosculizo ceontrol districis

ota.

offer similar expertise with respect ve moscuito conitrol products

"Several Stats pesticide regulatory Zgencies continus to regulire
efficacy data to evaluate the pesticide undey conditions of use within
their States. The State Cooperative Exvension Services use such Zata o

particularly imporcang
special local neaeds undaz
paesticides for use onder th

13.

making recommendaticns to growers withia the State. TfHIZcacy data are
oo mind aa i '
i

The Agency i3 propaesing o extsndé its current weiver to efflcacy
data for all uses of pesticides sxcept those where control cannot
reasonably be obsarved or detarmined by the user and iack of sonizol
results in a clear adverse health effact. Ifficacy dzta would contizds
0 be requirad for products pearing claims for contToil of pest miorserganiam
that pese a thresat <o numan healeh and whose presence cannot he readily
cbsexved by tihe user, including, but not l.mifed to, TICTOOTFINLSES




infectious to man in any areaz of the inaminate anv

rodusts clalming control of avgotoxinsoroductin un;i. ALl other
eificzoy. data razguaraments would normally be waived. Tha specific
£ “58 - bata

ht 4
ugeg that reguirs =fficgoy data ara spec;:ied in Far:s
Reguirsments for Reglstration in 3138.32 with seforences to the testiag
rratocels An Subdivision C = product Perisrmance.  The
alms ia desarmibed in Subdivision H = Labeling Guidelines
for Festicide Use Directions ($§ 100~106) and gquidance is alse given to
test mecthodology neaded to support thesa ¢laims when necessary.

"The Agency expect and belisves that reogistrants 11 ensurs *hat
their praduchs ars efficazicus when ased in acoordance with lapel directions
and commonly-acoeptaed pest contTel prasitices. Under the statute, the
registrant still hag the responsipility to ansure a product Satl”fies its
label clzims. The Agency would scaks zorresctive aotion on a zroduct
incluging, when necesgary, enfoocmment or cancellation aﬁ“‘c‘ since the
registrants must still gomply with the law. In addition, pes *"iaa
producers ars aware that they zre potantially sublect to damage suits by
the user community if their products prove ineffsctive in aotual use.
Such litigation can be damaging to the coopeny's reputation and future
gsales. I¥ is in 2 company's owy bagi intersst to continve high aua_L_y
efficacy data development and to market only products demonstratsd Lo be

gffective.

1l razguirsd, %he 2ge
lab ol cf pesus or chtaining specifi
plant/ animal respenges are verified by seientific evidencs; label diresctions
for uge are consistent with commonly reccenized prachicaes of pestici
uge; and lazbel directlions for use ars suprporizsd by scientific evidence
based on tzsting of the pesticide utander ihe most suitable conditions
predicting groduct pevformance under the variezy of use conditions lik
to be enboan:e:ed.

R

In c¢zges whers eflicacy data
determines that: label claims Sor con

-

"Under this propesal, the Agency retalins the richt to reguires the
submission o efficzay fazt da or other evidsence, on a casa-by-case
bagis, for any pestlcide product registered or sropesed IZor registrazion,
for which a laek of efficacy has been reported, for evaluation of product
bere:l:s when procuct risks are substanzizl, or when other Iactors exist

hich 2zke submisaicn ¢f such data necessary or desirable Lo support Ths
pracuﬂﬂ*;un what 1t is efficacious. If thers is avidence (such as a
significant rise in complaints Incm user groups, scisntillic scociesties,
trade assaociaticnz, or the general public) to astablish chat this
reguiatory relisf solicy is being abused, iha Agency would reconsider its
waiver policy. The Agency is building links to various corganizatious
that are knowledageable of efficacy matters through a product periormance




o
-

informaticn network. &lsc, the Agency is actively pursuing the
establishment of formal relations-with various deparizents, such as the
0.5. Degpartment of Intericr'sz Fizh and Wildlife Lakoratory in Ianvar =
cenduct rodanticide surveillance and with profeszicnsl crganizavicns
such asg the National Pest Contreol Assccianion and Americaxn Huspital

% T <
Association to aid in sfficacy evalunation when the swweillanca network
gr othzr souxcea lodlcates the need.”

Li. SCOPE AND ORGRMNIZETICN COF SULDIVISION G

A« Scope
et it P

Tha Cat JETL a4 b - Fooore SLTORRaNC tadl desoribed in
ha data generated by the producht perfurmance gstudies desozibed in
these guidelinsg ars ussd by the Agency, when applicanla, azlong with

= - = - F A= =
cther dava, to assess the 2fficacy of pesticids prcducts as part ¢f
zmaking the determination as %o whethes EPA showld rzgister the product.

b 2 i

The guvidelines algso represent the srogedures found o ke useful in the
Egency's raview 0f product parformances when efficacy data sulmission is

requested on a case-by-case basis.
These proposed guidelines specify:
{1) The conditions under which each particular data regquliresment

is applicable To a pesticide zroduct:

{2} The performznca gtandards for acoeptable testing, stated
with as much specifigity as the current scientific discigiines
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{3) The information to e included in a tes

The guidelines also indicate when applica 8
Agency before initiating certain tests, znd when the submisss
data ig waived. In addition, =zach section saries
of acceptable protocols for condugting product per

. Section Series.

The Agenay has greatly expandsd the areas cooversd 1 taese aldelilinegy
since the 1873 proposal (40 FR 26802 Juns 23, 1975). This subdivisian is
rganized into ;even series of ssgtions, one covering ovarvisw, Zefinizions,
general considerations, and the other six series of segticns COVering
guidance on efficacy data for specific types of pesticides used
on distinct classes of pests. These secticns contain guilslines and
information needed by the Agency to evaluate eificacy and establlish



sIns. Subdivisions G 2
T igeg} have parallel org
aid in lezating labael 2ims, and sup;orting perinrmance 3
test asthodology when

conziderations whiah apply &0 211 sections except the antimicrobial

Easi.c
seriza {§{§ 91-1 through =%} appear in the CQverview {(§ %0-1} and Gseneral .
consideretions (3%0-3). ZIncluded in tha Cverview and General congiderations

secticns are the officacy data waiver policy, definitions, general
congiderations on test standards, plot sizes, geograpnical distribution,
application metheds, dosage rates, experimantal design, adverse cffacts,
azsembly of these reports, and melatsd information for supmittixl to the
Agency.

cacy of Antimicrobial Agents,

Z , dizisfestants, virucides,
1l Zu=medl paunogen_c o mean or dcmestic

g {:nos TD ISItED b,
anlua*S), Su“i tLzars, and bacterigszstatze These seciicn ars concgimed
with public health related uses cnly., Sscticn 81-30 provides recommended

i ok

wethods for zanisiving datz rsquirements as well as gupplemental reccomendations
for expanding n ol pacific claims and use patuent Fukgerieg

S1B are cuncerned with providing guidance on nonepublic H= lith uses

only. Among the target pests which are coversd in these section saries

are those posing a potential health hazard £2 can or animals, ar the

ches causing spoilage, dsterioration, or the producticn of offensive odors

in subztrates in which they grow.

Sections $2-1 through -7, Lfficescy of aguatic PTest Control Agsnts,
includes testing and perlormance cuidance on pesticides uwsed in aquaii
gnvironments, such &5 adguatics herbicides, swimming Deol algicides,
industrial cooling water microbigides, pulp and papermill watsr system
microbicidas, secondary oil recovery svsten microbicides and antifouling
paints. Section 32-30 lists acceptakle =«
which serve as a2 guide for devalenin :
series concerns effizacy data for ucse
are routinely waived for summiital,

pk

st methodologies and referances
zblz test methads. This sectlion
ern of pesticidas zll of which
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Section 23-1 through -15, EBfficacy of Fungicides and Nematicidss,
includes testing and peformance gquidance for fungicides and nematicides
used o contrel above-ground plant pests and soilborne pests; dissase and
deterioration organlsms on posht-harvest frulis and vegatables, grains,
seeds, ormamentzl plants (including bulbs, Iflowers, and trezes), turs
areas, wood and wood products (Lo prevent rot); izdustrial matsrials and
equipment (to prevent deterigrazion, zmeld, and staining by fungi to . .

prodects such as fabries); aud oeld and mildew on surfaces. Section 93-30
containg accaphable tast methods for evaluating control of certain fungal

pests on inanimace surfaceg, polymeric materials, and plant parasitic ;
nematodss. This section series provides guidance for developing data on

nopn=public heal:h uses of pesticides, all of which are routinely waived

for submission except Zor products claiming contyol of mycotoxin-produciag

fungi.,




Regulators, Resicszantz and Deziolil ‘ guidance on tvpes

of pesticides. Ths 3zcition on planc regulators provides data guidance on

preducts clalming Ingmsased vields, flowering, fruitszer, berry sizs cf

seedless grapes, and products senhancing absgizsion, inhikiting tobacco
hic

3 =
sucker growth, inhiliting apuie scald, etc. Guidance for herd
desiccants, and defoliants ar X hv o
94=30 coatains ref 25 i
conditions for evaluawion cof =sazch
the guidelinss. Th aotl
patterns of pesticides, all of which ars routin
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nation and to. specific

a, ragriator discussed in
fficacy cdata for use
=3

ly walived Zor submission.
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Seqtiong 95«1 tnrovgh ~14, Efficacy of Invertebrate Control Agents,
includes data guidance faor invercebrate pesticides which are substancss
er mixturzs of sutstances iantsaded for preventing, destroying, or repelll
invexrtebrate animzls decizred ta be pests, including any zmewter of fZioe

had

clagg Ingecrta, and Siher =z
{incluoding et not limiiezd

o spiders, alugs, sowbugs, centipedes, and
spailg), but excluding the <lazs Yemaroda [nematodes) of Lhe pnvlm
Nemathelminthes. These tavrget pests ars present at a varzewy of sites,
ingluding housenlelds, building prempises, soriculturzil and ormamental crop
in or on livestock, ¢n humans end pets, wood structures, and in sicred
products. Saguicon 95-30 containg refarsncss to acceptable test protocols.
Thig saction seriss concerns data for use patterns of gesticides, Icor
which preduct performance darts zre routinely waived for submission.

Saction 96-1 through ~19, Zfficacy of Vertshrate lontrol Agsnis
includes datz guidance for vertshrate pesticides which are substances or
‘mixtures of substances intanded fgr treventing, destroviag, Iegelling, or
miticating any vertebrates including fish, amphibians, repsiles, birds,
and any wild and demestic mammals {excapt man). Vertebrats pesticides

- ineluda oral, dermal, and inhalaticon tcxicantzs; irvitanes; vepellent
{odecr, taste, or tactile reacticn); chemical frightening agents;
anaesthetizing chemicals: and reprecductive inhibitors. The sectisns of
acceptable mechods zare composed of two paris: o©ne <ont ing references
on supplementary information about test orocedures {§S6-2%), and the
other contaizing accsptable merihcdologies (§95-30). This section seriss
concerns use patterns of pesgticides, for which product performance
data are routinely waived for submission.

C. Organization of Secticns within suvbdivisicon &,

1. General requiremants or ceonsideraticns. Each section serias 3n

=]

specifiic pesticides kegins with a general reguirsmentis or
considerations sgection. This se
general data conziderativns, and
o the specifiz tvpes of pesticide 5
information tharc differs fTom or supplements the informat

C on Ed

§. The section alse empniasile
Lt

-

Secrtion series 90-1 through 3 on
Considerazions.




2. " gection suhdivisicons. MNost of the Sechisn serieg contain sections
which cover products used on or in specilic sites (e.g., hard surfaces,
swimning pools, tur crops, orxchards, and industrial cowling water
systems}. Cther se e

d according to organism (e.qg,,
cxicants, and soil-borme

avian toxicanrts, fish control 1
rions azrz hasseg on sites where

~ &
pugts) . Purther swodivicions of Lhese s
the pests zre found.

Z,
ction series are grgan
5
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3. Suazested
tain performancs gtandards. 3 parformance 3
level of gproduct rerformance which would ncrmally be acceptable for

for escnomic control of

i

Iormancs standards. Many of the Individuzl sections con-
tandard represents the lowest

i

protacting the puhiic health, when reguired, or
a specific sites for & given pest or pes: combination. The proposad

standards are nct zed, Lhe z
claim or put a disclaimer on th
standards for effactiveness.

perforzance standards are usually sxpressed as percantages of pest control
and serve as generszl guidanca. Public kealth relatad el claims &
be susported should meet the specific poriormangs standards, IZ these
z nocse to use a lesser label
- i

1 that the product did not meet ZRPA

Tepe &g
growth of a2 plamt or insect or otherwis
pest or hest orgaanism; or defoliating plant

the drying of plant tissues. Effsctiveness ag determined by experiments
could also be desigmed to obtain informaticn on adverse effgots. Adverse
effects and hazards ©o =an and the environmant are discussed in Subdivisions
D, B, P, J, X, L, ¥, and ¥. In additicn wo rthe adversa asfiagus speciflcally
evaluated by other subdivisionsg, this subdivisicn provides guidancs on
evaluations of other kinds ¢f adverse efiecus such as dezsriorated focod
quality, discclored and weszkened IZabric wnsightly residues on plant
foliage, reduced crop palatabili

!
1i zage in harmul nontarget organisms,
and presenca of dead pest organisms as a petential Zved scurce Zor domestic
or wild nontarget organisms.

de Effectiveness parsgrzohs. Zach section describes the criteria used
to determine the aifectiveness of the pradect in preventing, destroying,
llirg, or mitigating a pest; zcocalerating or rerarding tha rate of
@

slearing the bashavior of th
nts or artifically accelarating

a

o
n
v
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5. BSegtions on Accectable Methods. Tach
specific tymes of pesticidss contains a
A4 =

Each of those sectiong discusses gpeciii st methods and drovides
refarences to published literature which gives the registrant specific
exanples of acceptable or ralated test protocols. Mach of the literature
also aids in developling tsst protsceols and In reporting detalls on
avaluation <¢f tegts and oxperimantal designs and on statistical
evaluatnions. Saveral of the cited refaorances are mathods develop=d by
conssnsus organizations such as those fzgm Axerican Socliety for Testing
and Materials Comuittee T-3% on Pesticides; Asszogiation of CIfficial

s

Anslytical Chemists; and Zrem the A Manual of Ziolegical Testing

Methods for Pasticides and Devices as an aid to the reagistrant.




Thig part of th= dissuszion concanns certain iss
with regpect to test standards governing methodologiesz. The lznues
discussed hers cancern jeneral test standards which apely 2o mesting data
specifications ©f severzl kinds of testa.

Iszues invelving technical aspects of individeal tests standards are
o

1. Test substance. Final tests to sunport the effecuivensss of 2
product ars ugually conduct=zd with the formulation proposed Ior registration
and frecuently with the product in the same packaging intmded o De used
comrercially. Thi=z latter test is especially ixmportant Isr pegticides
markated and apwlisd directily Irox containers or container-dsvices.  Ind-
us2 kegiz uwsing the Jovmulated product are requirxed in cases where
formulated procducts found Lo be effsctive in laboratory tasts ars
ineffective when packaged in commerical guantizies, for & var:
reasans, including symergism, antagonism, physical Lncompstid
inerts, short sneli-~life, chemigal rzactien with a ccocmponent

iz £ coptainers which also

repackaging, or improper functioning
epplicaticon devices joka

level may suddanly beccme inef tive or unusable beciuse
the c¢an liner ccating, produet emulsilier, sclvent, or otiihe
used. Mixtures of two or wore meaticides in a single formulstio
react chemically, be phygically inccupatitble ( z

=
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uct initially effechi
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L b preducing 2 usel
or be mutually antagonistic or synergistic for eflectivenass or
advexse effecis.
2. Minimgm effective dose (MED) and effective deosage range (ZPR).
In § 90-3 General consideraciong, pazrasTach (B){3} it is staved that the
3 the afilac :

applicant Zdemsnstrate the minimum effseonive dose an

-range. [See the definitions in § 90~2¢a) and (2}.]

in risk/tenefit consideraticns whers a determinaticn
=

rates may, in some cases, allow a reducticn in a
environmental coatamination while st2ll providing acc

pest control.

f

2 i -3 ; -
The need Ffor MED and EDR would not apply %o the section series Il
Efficacy of Antiaicrobial Agents, for two ot

{1} For wmany disinfectants, & impor
whether or not to%zl elimination of the target organis
rather than an MED cxr EDR; and

{2) FPor many antini
influence of uncontrollab t
rasistance of microcrganisms, nature and configurazion




soil load) sre teoo variable and great for an MED or DER to have an
egignificant value.
(3) PRlot Size. Many guasticns aros2 on the pronesed gquilance
concerning size o the tast gl t ar 3ite. Saveral people were of the
opinicn that the Agency usually would recuest test plot sizes larcer than i

one aoye, even up to hundreds of acres, snd they felt that this would
invalidzte most of the daza devaloped from experiments on plots smaller

than zn acre. Tha Agency feels that smsll plots, proparly relicated and
well desicgned, provide very uvseful and valuable data. The Agency encoUrages
small plet testing zince conﬁiderab‘y less of i4he pesticide would bs

placad in the enviromment than if testing were performed on larger plots.

In acditicon, larger plots may occasicnally increase _ha potantial Ifov
hazard co wildlilas.

B, Effectivenssgs Dvaluations. -
1. Sugoasted vexiormance standard * The product parforrmance guidelines
suggest speciilce gperformance shandardas for meveral diZierent aresas.

Thege standards would benef;t tha Agencsy and the consumer because they
would ensurs that the products are ugeful and will conzrol the pests
indicated on theix labeling. The performance gtzndards. have Dean discussed
aextensively af Agency and are congidarsed ta represent sulitsble guldances
at thig time. Many of e rerigrmance standzrds nave bezen reutinaely

used by industry and the Agency for many vears. In some ingtances,
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experts throughou 7 were contacted to develop some of the
performances standards, asg well as the icencr’s own scientists a2t head-
quarterz and art lapcratories and fleld stations.

Scme of the suggested performance standards are based on compariscns
of the effectiveness of products to the effectiveness of standard refexsnce

L

chemicals. COften the performamnse standards are very axplicit as te
whether the comparison involves the amount of chemical per acre, reduction
in pest levels, different target pest, or zdverse efisct to the crop.

Scme pecple have commented that a performance standard based on percent
reduction of pests is approprizte but are concernad that applicants at
times would be encouraged Lo use ‘zcreased number of targst pests do the
test area to misrepresent the derived tenafit.

The performance standaxds are useful for guidance purpeses and would

be applied flexiblv. 3IPA recognizes that the lsg vel af control derived
rom a single pesticide dosage varies with sach pest and sive coabination .

and a number of other factors, including the usar groun; the geccrapihic
region; ¢rop grading and guarantine standards: wsers of the freated commodit
the anticipated level of pest population to be sncountered by users;
climatic conditions: soil textures; crop cultivars; and, in some Instances,

compariscns with existing control measurss.

¥i
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astandards in Section saeries 93~ ZE
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Comments alrezdy received hz

~
and S3- zfficacy of Terrestrial E icides, TLLA ' lgeants,
and Defoliants. 2otk of these section seriss suggest standards of 70%
pest contzrel, The performince standard is uselyl primarily to distinguish
batween products havimg barely adeguate effecni i

& vanessd and those naving
fully edequate effsctiveness. The Agency ma8y use thig distincticn
detertise the aprgroprizisness of acceptable label claims. 2Accordingly, whan
a prodoct’s performance 15 somewhat below the proposed perfprzance
standard, the registrant could label his produszt with a lesser degrsze o

_ P o .
cartial_y controis, or

b

th

contxel claime, swch as "zids in control,”
"suppresgses,” a3 cpposed to "eontrol" or kills claims,

In certain czsesz, less than 70% control may be acgeptzble, Jor
T

gxample, when the target pest 13 parxticularly resistan
alternative or mors effszguive pesticide exists. Such cases would nsed
supporting background informetion, when apolicable.

A sugeestad general performanecs standard of 70% contzsl is not
adequate for goms pest probl For 2ty is

2 st p
involved, as in tha cazzae o
would reguire <loze

fyom USCA recormends
these wers recommended only in
actvally, 70% <
unaceertable from a nuilsancsa coohro a .
easentizlly no grotestion of health £ humans or
gepport the Agency'’ ™ c ot
argquments submitited Ly the Chemigal Specia
(CSMA)Y, certain pastacide parformance standards wers o
95% control Lo meet acceptables level T 1
by humang. ZPA was perauaded by these gomments, for examp
control of some populiations of oosguitoes would not be hioh enougn,
gince the unconzrolled mesguito bi g
reducad only %o 5 Ditess per minugr
o the consuzer.

woulid provii
ic animals.
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Alse, in section seriss 96~ on Vertsbrate Contrcl Agencs, the suzgestad
use of a general 70% perlcornance standard for reducticn in pests was
considaered to be inappropriace, Tor exanmple, L1E 7 i
in 2 given area were xilled each vear, there would shill be ithe same

osoctential number the next vaar dve to their reproductivad CEpacity.
similar

Control of other animals such as foxes and birds presents z
proolem. '

With rodenticides, a 50% raducticn in pepulation control in
actual use could leave a massive population not contralled and cap:
quickly replacing the animals killed. Therefore, percant :
deamage is often a better rating factor o uze =o evaluate
to orchards, crogs, and homes than percentage of aninals kill



The sugyested performancas standards are generzlly based on current
agriculiurzl prattices in the United States. Such standards do sot
presently tazke Into account paricrmance under zay of zeveral integrated
past management (I{PM) practics not gensrally result

in unaeoeptakle lavels of conutrel, bubk zav invelve lower rates or less
frequent applications of pesticides. UTUze of pesticides in such programs
should mest the suggestsd perfiormance stancards when evaluatsd in ¢oniunction
with the nonchemical practicesz that ars =n integral part of diractions

for uss in *PHM. Evelsations would be excected to take into augsunt

thoge sicuaition such zs when predators further raduze pest pepulations

below the lsvels etizined with the zes ed alone. Paericdic revisions
of these gquidalines will provids oppertuniiy

3
b or greater atiantion to
any such orogramg that become commanly recs 2

By utilizing Subdivision #§ ard Subdivigion G cuidelines, the regigirant

would Tz orovidad sn : mants ragarfing
claimg o5 be made on = "nese claimg could
predegzermning suacifigalily what the Assnov enpegts as ko affectnivenesz of
his produgcs. Tha suggested peformance standards would provide hreaxpoints
te aid in the cetermination ¢f what the recistrant will ¢laim in his
lahel Iin relation to resulits of testing Lo meest the data requiraments.

ors

Registrants can distribute pawilong of thess cuidelines to cooperat
and cortractors who oouwld than zore easily supply the exact infermaiticn
neaded to support product reglistrasion.

1

-
-

2. Mode of actizn. These guldelines reccmmend that a des
the pesticide's mode of action be sulmitted or referenced if
Commenters have expressed concern as to the zoount of sophis
necessaxry for the gtudiss to repert on mede cof action. Sinc
of acticon depends upon the indiwvidual cghemiczl, use patrtarn, and tyoe of
product, the Agency decided that stating the general mede of acticen is
adequate, 2.g. that the substance ac¢ts as repellant as opposed o a

nerve tcxin. Although it in not intendsd that neolecular studies on

modaes of action he recuirad, the molecular mede of action, 1f xnown, should
be reporited.

o
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& the mode

3. Rating scales. Rating scales are oftzn used o assess pest damage

or pest control, and the guidelines coften specify that such scales ba used
as long as each value In the scale is fully Zefined. Saveral comzenters
vwera consernad over reporting results using only ithe rating scales

£t test protocels, since manv other racing scales are

described in the draft

used in evaluating resticide product performzancge. The zgency feels that
rating scales o assess factors such as cuality, fabric dazmage, or algae
growth, etc., would also be acceptable, provided thas adeguate explanation

for each rating system is given. When the test s-ecifias a cersain
rating system, then the specified svstem should be used; however, additional
rating systems may also me used and results reporsed, if the reglstrant

so desires.

3




would he of limit

2tz submittad to the Agen
oduct o hhe user. Wnils

lack of egsentialily a critericon for denving registration o
this doas not mean hhat bemefits information shcwlid not he sumic
it is reguired. Bemefits derived Zrom pesticides mz=y te pravention of
storage rots, decrease in disiigured Zruits, viz2ld increeses, dec
in crop damage, decrezse in disease incidence {e.g., Rocky Mountain
spotted fever) provention of Zabric staining, prevention of lLumber

etgc. I1£ the product i i
use, the use of the chemical would msrely add ondus poliuvtion =0 the

e

[=3
envircrnment. fPor further discusszion of henefit data, see §30-3 Jeneral

2 not effocvive and no bensfis results from

considerations.

o
Tk

5. Tegtimoniala. Section 20-=3 Gensaral consideraticns states chat
testimenials by sxperts regarding the efficacy and limitzulcns of
particular zroducis would he acceptatle asg part of the Cdata subnission.
Segveral commgnters are of the opinicn that the submissicn of tescimonials
e ks et <

ually pussible To obiain positive
would net be prompued to subwit

i
gl.n
ﬁ.

testimonizals, and becaunss most regi

5
negative testimorial letters on thelr products. In addition, they
cmmented that accepting testimonials is likely to creats a durden oo the
hgancy, sinca the credantials of the persony submiuting the testizonials
would nave to Se examined. The opinions of such experts mey 3also se oo

biesed by their pesition or eccnomic zalations ot 3
Howevar, the Agency will determine “he value of each testimonial
sukmitted based on its perits.

The hgency kas not provided protocols Zor the types of prodicts
which have never been submitted far registrstion. Accordingly, cerrain
uzas of prodects are neot mentioned tha 3
not be concluded that zuch zre <

dogg it msan than there are no da
that a number ¢f current or unfc
covered because the methodoleo
adeguately developed., Thse Agern
directlv about reczi z

WL

since the efiicac
4 case~-by-case ka

Also, in development of thase guidelines, the
that, with further new product development tis rgen
lect the new developmen

nay well change *g re 3 2
new advances Ln sclence and techicl
J =

revised to incorporat
uses. and chaenges in

ba dvnamic, and the Agency will strive =0 Rsep current wiil

echods development. Thss
=1

H
et}
¢
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the sciences lanvolvad.




B. Separarticon of Acricultural Preducts Zzem Houssheld Preducts.

Onae coament raceived stated that the guidelines f£ail to racognize
the diffzrence between agricultural-commersizl pesticidesz and housencid
Lgency disputes tids point. The guidelinss ars

i l Lliar with pesticides and
g desicned oy agriculrural

preducts. EBowever, thes
organized so that any perzon who
their uwses can distincuish betwesn the cuidzne
products and those Sor s neld products, For exampie, this separztion
of agrlcu;“"*a* and hcusehc;q sroducss in the invertshrates area is
evident in § 95-7 shade tree and forest land treatments vs. § 95-11
pramizes troatment.

.(\

E. QrgeEnizaticon of Antimierchial znd Puncicide Segtions.
b | e

Zeveral commenters vere ¥ the Zeparaticn of neonpathogeanic
fungi, especially wold and mildsw (§ 93-if) Zrom the antimicrobiil section
series (%l). They felt zhat nen-acriculiural uses of antifungal
products and aleicides 11 into sectiocn szrias §$i- Zificzcy of
Antimiecrednial igents. At prasent, all or oost combination-uvse products
have diffarant directicng for use and gsite of application due to the

é'}
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inherent differences between mold and mildew pest problems and antimicxobial

pest preblems. The Agency recognizes that there ars numbsrous appbrodches
that c¢ould b2 used in presenting the information contained in the
guidelines, one logical approach ggems to De grouping the information

e ]

aczording to general type of past organism, since the testing and labaling
considerations primarily relate ts the tyvpe of pest organisy and nature

of the pest problem, and enly gsecondarily %o the zites of applization and
cthar factors. Additicnally, this type of zpproach complements the score
of expertiss of scientists devalosing, using and evaluzting the data.

The Agency would like to know what specific types of problams have
oceirred as a result of handling mold and mildew and antimicrobial products
separately {as reflected in the gquidelines). This has been the policy
for scme time and the Agency is not aware of any important prepblsm which

Wwarrants changing this practice.

F. Toxicity Test Reccomendsd for Animazl Repellents.,

Soms commenters sned the need for toxicity tests data on Tats
for animal repellent products dasizned %o repel other vertebrats aninals
{(but not rats). See, for example, the rat a ieg in §96~
18 Domestic dog and cat repellents, and in §

{designed zo repel Geer, =ik, and lagomorzihs

3]

First, the toxi
lethal dose for the
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arget species. The L3S0 value w
detexmine whether the dose level which effactively repsls the targel

species is cloge to the lethal Jdess. If the Agency concludes that
is not an adequate margin of safaty betwesn the repellent dose and th
=

le+thal dese, Zfurther testing mav b

naedead.
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or secondary for 2ither the hozpital or general lavel of disinfactant.
This subdivision provides that ail basic efficacy data for disinfectant
will ke conducted using 80 replicztz2g per type of carvier psr tast
microorganism par sarmple. Alsn, ane of the thrse microorganisms reculre
in the testing of cumeral dlsinfec:antz s isde The guldelinaes
aow provide that only 2wo specifiad ¢

4]
)
)
1]
}.a.

]
aurewns and Salmonellaz cholerassuls, for efficacy testing for
genexal disinfectants. Tor hospital d.sar-ec_m.ts, 3. auzens, 5. cholaraesuis,
and Fseudemonag asrucinosa are rogioirsd, as was the fase proviousliy.
Pinally, a separate &0-dzy sheli-1ifa stability sample of the product was
originally reguired to ke tsgted in addition no three differsnt freshliy-
crepared batches. In the currsnt guidelines Phree samples of the proeduct,
rapresenting 3 differsnt batehes (ons of which mesw be at least €0 days
old), would ba reguired; this sew rvecuirament would aliminaze the previcus
need for a separate shoelfi-life stabpility study. Thse curzaent, simplifiied
requirsments would result in fewsr replicatlions being performed la the
case of limired and generszl diginfsctants, and would provide the reliabilicy
indiczted in the Use dilution mathod and ihe A0AC Germicidal spray products
test. More replicanicn is reguived for nespitzl digindectants becauss
creater gonfidence 13 needed so that these products will zchieve their

impartant function.

The Agency has recedved several commenits regarding the data requirements
to support sta rilu:atisn claims. Tests ve provide the basic sfficacy
dzta for sterilizers are also ko te conducted using 60 replicates per
type of cerrier par tast organism per sample. This ragquirement is
k= recuirements for disinfsotnants, and provides Ior graat

th ot
thy
o
0
t

reliability in assessing the e
in the MORC Sporicidal test. The perforoance gtandard of no failurss 2
60 replicatss to demonsirata effiracy of productsg intanded as sterilize
is indiecated in this ADAC metho The specific serformance standard fo

sporicidal activity is not considered ian the cuidelines, since the sporicide
category has been eliminated, zs explained in paragraph C (below).

n.
= of the twa 4ypes of carriars specified
o

"E

C. Sporicide Category of Antimicrobizl Acency Bliminstsd.

For purposes of the guwidelines, the Agency proposes Lo treat spericides
and sterilizersg alike. It appears that most consulers consider "sporicidal”
and "sterilizing" activity to be svnonymous. In the ﬂast the Agency has

accepted a lower level of efficacy for sporiecidal productg than for
sterilizers. 7This situation could have potenctially nazdrdous COoOnSeqIencaes
if users expected sterilizaticn and obrarned only spericidal control.
Therefore, in order to avoid the marketinzg of products with claims wnlca
might be misunderstood, the Agency will herceforth Zeem “sterilizers”

and "sporicides" to ks synonymous; praducts not killing all organisms,
ipcluding spore-forming bacteria, may be deemad “"disinfectants” but would
not be deemed "sporicides.”

D. Use of Neutralizars in Microbiglogical Assay Systems.

Several commenters suggested that avidence to show that the neutra

mentioned in § 91-1{%}{3) inactivates the active ingredient(s) and does not

lizer




posgess antimicroblal activity per se sheould not be reguired where
arg kaown standard neutralizers for the aovrive ingrediasnts in the
formilacion such as those docuxmentsed in the literature or cited in th

AOAC methed.

Most of tha astsndard peutralizers are designed for a2 speclifie gypa
of active ingredient. Zecausse macgt antimicrobial oroducts are comple
formulztvicng contziniag several active ingredienty, the use of a3 nesurralizer
degigned for ¢ne active ingredient may not ¢lffsgtively neutralize the
formuiation. Additienally, there iz evidance zhat standard nesutrali

zers
such as latheen brotl prasess antinmicrobhial activity against scme bactaria.
Por these rsasons, the Acency has concluded that evideance of neurrzlization
of each antimicrobizl formulation is required. Citztion of existing data

on the identical formulaticn would be acceptable in lieu of ac
sulmrissiocn of the test data and weuld satisfy the intent of th

Cemmnents were received from the public stating that the requirement
for *he ACAC FPhenol Coefficient method ta dstezrmine the staitus of
questicnable ingTadients as ackive or iners [see § Sl-:(R)(10)] was
inappropriate. The Agency agrees that more flexibility should ke orovided
in this area and thia section has thereiore isad to a2llow other

fal 4
types of testing which mav be mutually acrsed upen by the applicant and
the 2gency. It snould be pointed out that it was not the intenticn o
the Agency to regulxe this testing routinely to dezermine the active oo
Inert srztus of iLngredients in antimierohial pesticides, byt rathexr t
responsive to numersus reguests by applicants who want a basis for eszablishd

as
sba imere

that an ingredisnt, heretofcre considersd active, iz actually an iner

De

t

ingredisnt.

F. Antimicrecbizl Tarminoleogy

A number of comments were recsived from the public *agarii: Lhe
definitions in secticn series 91, The Agency d4id not L :

& el
classical definiticna for all of the tarms heczuse ths de

designed specilically fox regiscyation activity. Alse, many o
definiticns are similar or identical tc those sec forth in the

§ 182.3 of the FPIFRA sec. 3 regulations. Since tha terms 2
important for label claims, § 91-1(c¢) has heen —oved :
=1

\
(Labeling Guidelin

g Tor Pesticide Use Dirszciiocons) a

Several commenters prooesed reducing t
required Sor demconstrating disinfection. |
Agency acrezeg with this suggesticn, and has

swatches Jrom €0 o 9. This prepcsal nas o
the amount of rapl
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swatshes, rather than hard surface carries, are involved. ZPR assumes
that i% is easgier to disinfect fabric surfaces than hard surfaces. This
reduction in the amount of regquired

ravizion sheould allow for considerabl

replication. If subsequently submit-ed data Jdoes not confirm this

agsumptlion, the Agency may consider podifying the requiTement ©o increase
. the nunber of swatohesz.

Comments were also recelived questioning the need to test beth the
fabric and the laundry water Scmmenters Selt shat testing ths wasnp water
is redundant and serves no purposse, since the fabric swatches will retain
scme of the wash water anyway: if the orgonisms are net Xilled, the water
regidusl in the Zabric will indicate ®his. However, the concentration of
antimicrobial content in or opn the fabric may 4differ from that found in
the water end give different results. The hcancy Zzelg that testing the
wash watsar i3 necesssary to shov wvhethear crganisms elutzd fxom cantamlnawed
fabric into the water can or cannot receontaminate the ¢loti2s or contaminat
the clothes of the next user, This festing lg reguirsd o prevent publi
health problems in coammercial and coin-cperated washing machines where
crosg=contaninaticn between users way be 2 problem.

.

4]

b
Ea

Ea tandard Carpet Test Sarmlsese and Microorganisas.

The Agancy recognizes the diversity in carpet samples and wants the
carpet intended to be tasted to e fully identified in the Lsst repor:.
Characteristics such 28 the pile fiber tvpe, pile yarnm waignt of finished
carpet, pile density, and tuft height should be inclnded. I[See {51~
4{R){1¥{ii.] 7These characteristics may zffect the pericrmance of the
Drodqu. Coumenters have suggested that the Agency suppl i

arpet standards, but the Agency reiseis this corment unt
on sultable test standards is developed. Industry cooper
suitahle tegt carpet standards, such as _.:ﬁu,n CSMAa, AQAL
wouyld be useful 4o testers, users, and evalsaters of carpe

o0

r
L sanitizZers.

A comzenters has suggested that Pseundemonasg aeruginesi i3 a poo
salection as a carpet organism because of its low recovery counts af
drying. This statement is contrary to inform cn +he Agancy currasnily
hag on this organism. The Agency welcomes a

to expand upon any problemd assaciated with u

;
}a-

L

BF F'r
Lt
o

test organism for carpat sanitlizer testing, lé al
suggestions for any other suiltable or superior organiss for this test.

fu
i

Recent public comments on test reguirements in § 91-5 Air Sanitizers
have sugwested that there is wmethodology now avallan*e that provides
specifiic test standards o evaluatz alr sanitizers, such as: air sampling
procedurss, sultable Type of air filkration, suitable exhaust systems,
use of Misrococcus lvscdelikiicus as a tast organism, specific glycel
concentrations, Droper time Irames for sampling, and acceptable Lypes of
air samplers. The concern by cercain other commenters about the need




 for cextain standards oould bs evaluatsd
x
x =4

gtandzxrds. The Agency theradfore invite
-
o

related informaticon

Cozmenters have dispubzd e need fmr identifying sach test organism

as a contaminang in met : ; or the separata tasting o

3. In Tzsponse o these

ed to the lavel of genus
kgl

th

E
commeants, the organizm identifizzuion was redu
(=9

only. Aind for mixed culbures, wha theva iz evidanca that bothr bactoria
and fungi are normally present zmd nacessary ko (feiproduce the spoilzge
problen (a3 in fuelsg, §91-4(d)], 2 mixad insculum L5 eppropsiace and
shcould be used; wheres mixed culbtures ares not nermally the case [as in
metal-working fluids, § 31-£lc¢)l, mixed culvurss should znot he used znd
the organisws should ba tsated separately.

Bacterial and Fungal mixad culturas arze special cases. Hhen the
apeplicant can 3ustify the use of aizad ard 1gal inpoculum asg
necegeary. to (rejproduce a speci gpoilags problem, then the use of

T g

£
=~
rh
H

=~
o+
~guch mixed gultures can be considerzd on & casa-by-case bazis.

& list of reprecentative crganizme in metal-working f{luids haz been
developed by the American Scoiety f£or Testing and Materials (ASTM) 223-i3
Subcamiittea on Antibacterial and antiviral Agents and nay prove LD Le us

Ke Water Purifier Units and Bactarigsitatisz Water Treategent Tnits.

Section 21-8{a)(2) would delineate tests stancards and regquirssants
for water treatment units. 7The currsnt Agency policy with ra2spect o
regulation of water treatment units was “izzt explainsd in the Interim
Reguiraments for Ragistreziion of Bacheriostatic Water Treatment Units Izr
Home Use, published in 41 PR 32778, Auvgust 3, 1975, and in an unpubiisied
EPA document entizled "Intarim Scandards for Yater Purifiers.” The
scientific pramises upon which these test procedures wera hasad hawve been
reexanined in view of these units and expected product perfcrmince under
actual use cocnditions.
= 1. The "Interim Standards for Water Purifiers," which was
intentionally directed solely to the pesticidal use of
silver, now has limited significance because data submatrad
mare recently by registration applicants showed that silver
will not puriiy water at the maxizum allowable congentIlition

4
50 pbbh in eff

- 2. The policy explained in the "Interim Reguirsments Zor Reglsty
tion of Bactariostatic Water Treatment Tnits for Home Use®

A%
sumption Yhat axtensive growth oI 52570
o leerd ing

was based on the as
=2

. : . . . : o ya T
phytic bacrteris trapped within the I mediuwa Surin
~ariglogiCii

stagnation pericds conld noze a potentizl bac
roblem of public nealth signiiic :
publisned sinc= that time has ot



this asswapricen. Zatz develooed as a result of iLssuance of
this "Interim Requirement Noz ce have failed o demonstrah
either a bacteriolegical prcblem or a vaiid product functieon
other t“an an ESSUAPQ aestt eti: value, Uader the present efficac
. of =nis discussion), effectivensss
data are baing wa*vea ser bactericstati: water traatment units
esthetic can he asgoviatad with

thess s*HAHA*a

A R e X

£, howevar, scientific infermsation indicartes that a potential
healih harzard exiasts Lscanss bacteriz-infescad water filter
units are used o process potable water, the Iollowing must
be tzken into consideratien zefore an adequats testing progran
can be undertaken: )

= {1) The level of saproohytic baczaria that would bs considered to
e of puklie health significance in potable drinking water
mast be Jafined.

visy suizrad to elininate a

=~ {2) The level of antimicrobial 3
n3ve to be at least at the zanh=

:.\.'
potentizl health hazerd would
itizing level; the izmhibitory level of activity (Dacterio-
statis) would not be adequata.

M. Antimicrecbial Agants Intended for Treatmant of Municipal
el

Drinking ¥avwer.

The Agengy, under FIFRA, does not exert primary rncu‘atary control
- el

over antinicrobial chemicals uged 2o “reat municipal watsr supplies Jor
the purpose of rendering them adcrebicl cg ically pouable. mhe use of such
products 13 requlated bj ZPA, in ccepersticn with local jurisdiciions,
under the Sale Drinking Wavter Acn (FL 93-523)- For example, ciilerine is
commonly used to diaindect watrer supplies, huet ne tolerznce {undar the
Pederal 7Focd, Drug, and Cosmestic Act) has besn granted or approved for
chleorine as a pesticide in this zagtarn of use, The organizations within
the Agency responsible for the pesticide and the drinking watar prograns
will coordinate thelir efforts to srovide safe and sfficacicus treatment
of munijcipel drinking water. anwimicrobizl agents intendad for irsaitment
of municipal water supplies will be registered For sSuch uge 1F they ar
cartified and approved by the EPR Office of Crirnking Water.

-

N. Antimicrebizl Acents Sold Only as Manufacturing-uze Products.

ty

In § 91~39, the Agency formally provided re o
testing of panufacturinc-use products inweaded for ;ncor?oranion inte
ents would be to

i ;1]
H
lﬂ
:)
1]
33
o
“n
Y

antimicxebial Fformslations. The surpose of 4these reguire
ascertain whether such products hava any intwinsic value as antimicrebial
agents. Comments al:eaay racelved -2 guestioned the usefulasess of such
acy waiver policy (see § 90-1(a)]

3

o

a

»
[

testing, especially in view of the giffic
which reguires data submittal only r pesticiles intended for public

1IN
3]

nealth uses. ' Manufacturing-use products obviously do net have a direct
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impact on public health, since they are not sold a5 guch for an end use;
they are, howvever, used in making pesticide Fformulatvions whose uses ars
desi¢med te proteet public haslch. Since testing data are already
required for such formulated products intendad Jor public health end

uses, the Agency agrzes that submisaicn of efficacy dzta for mancfacTuring-
use prodocts 1§ aof necsssary uadsr the sffigacy walver policoy.

0. Tagt Standazds for tnsecticide Praxmises Traeatments,

Tha test standards f
sizilar nramisszaz (s2g § ¢
substance with =i
insesticide {OVI). Submigz
First, the OTA sztand
roduccs, and conseguently

us2 in pesiticids p =y » Lls T

rtandaxd. The T standard, which waz changed ol o ok

mwixturz, cen be very diffisouli to adjust for dogags mortallity, and this

iz net vewy pracuical. Alse, rasulis in achwual prenizes tests ve. laboranory
taszs often show sichificant dizcrepancies Ior nNew CORDOUNGS.

Many universitie
whare adequate methodology

ov iz b G Drocedurs
on premiges ireatsmants included iz theze guidelines are still widely
recognized and provide guidance vntil rasearchers davelep more accurate
test mechodz. Ths Agency invites the public o sulhmit infomzticon on new
mothodelogy in this ares, and on the OTA and COTI standards and potential

substitutas.

Segtion 95-12 sStructural Tre

centrol pegsticides i

beetles, cargentsr ants, and termdtes. This sec
=

derived from £icld testing., Cozments already msosived have racommended
that EPA aceent laberztorys efficacy studies for purpnses of evaluating
the cerformance of pesiticides intended for contrel of wogd-dastIroving
insects. At the present time, however, the Agency ifeels that the Tialid
tegrs for structural treatments would giva the best =2 2 of efiicacy,
since lakoratory testling cannot duplicate field condistions In these

cases, and for the efficacy of soil toxigants for termits control.

However, others feel that lakoratory ot sgraenind
tools for tarmidts 4 ] 5; Yor exanmple,

oxizants znd ha
ralgtive effccis =
=

often he nor

] : k ) = pm T o A - N
It should be noted that scme species of termdtes do net TOLORIZE L0 SOLL
hay groructures, and some L

but instead in the wood of hRousing and ctha
=

other nan-goil sites. Thera2fore, tast protocal Fuoh SRecles wlao
need to be davelcped that differ Srom the Ziald staie method lescrised Ia
= zhla new tast 2s are developed, he

thase guideiin
erotoanls will Se inco

-

nj
G

[}

]

4]

7

L @
1 X3

[

P

Q

u

|

1]

[

m '
o

ta

(1

4]




22

Ge. rublic Comments on Test Methodalogy.

s of this subdivision, the Rgency has
blic, and fakes this opportunity to
alz, smments frecm organizations
sting and ¥Materilals) and CSMR

Tarough disperzal of
already received commants he
expross agpreciaticon Ior such submic

m

-

T

guch 28 ASTH {imerican osiety for Te
.
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(Chemical Specialiiies Manufachurers Asscciation) hkave been particularly
ug=iul in correcting and updating portions of the gquidelines, . However, to
uikilize Zully scome of the proposad changes in methodology, Tztionzles and
docmmentation sur a !

could be done Zoll
information wi ad

process of making changes and izprovemznts in the guidelines.

[

This

W
tn
[»]
F
b 1

st2d changes showrld alss he subaditied. i
‘carion of these gaidelines. This supporting

+

and evaluated by Acgency scientists in th

More supperting information on the following subjects alrezdy comusnted
on i3 of zpecizl intzrest to the Agency:

5 -

izers - Carpet: Method No. 13 in § 21-30.

rt

1. Sani
2 sanitizers - Non-food contact surfaces: Method No. 8 in § 21-3.

3. Diginfectantz - Bfflcacy against vivuses (hard suriacss):

Method YWo: 3 in § 3L1-30.
4. Disinfsctants - Swirmming pools: Method No. 14 in § $1-30.
.  Air Sanitizers: § 9l-3.
7 In-can paint pressrvatives: § 21-54(a).
7.  Metal-working fluids: § 92-34(b).

fod No. 1 in § 33-30.

53
1]
o
rt
K3
1]
it

B. Fabric mildew fungistatic

as
[
A1
o
Lral
Y%
f
(713
[m]
-

. Uze dilutien mildsw fungicidal test: Method Xo.

The Agency I3 very interested in rezeiwing copieé of tast methods tha
may ultimazely be Included or rafarencad in these guidelines. Also,
references are reguested that provide useful background infcrmatlion.
Inforzation on the following areas would e aspecially welcomad:

1. Test metheds for egg sanitizers (see § 3iI-6);

2. Test methods on water purifier units (see § 91-8);

vt




i3
3. ' Test methcds for contrslling Legiconaive's Disecse bacteria in
indvsitrizl waner systams.
4. Test methods for contxolling orcanisms that preduce aygotoxing,
Se Test methods for controlling animal - or human-parzgitic nematodes.
V. OSoh CHMENTS RND ZPA RESEORIES

) regquires the Adoinistra
Lth 2 cecpy of any propoded ragulation at least
* 4

:
L
iz for publiszation in the Federsl Regisier.
Ao
t

the 3Jesretary opportuniity L0 comment on ke

Thig provision iz 2 p Ty 4

eroposal, and ks &id =o for Subpazt G, I, and J of the cuidelines prooosed
: in 1379, preopossd when they were being developsd 23 regulations. Since the
: rresent verslion of Sebdivisicn & has Teen =dited to reflacht product
f performance racommendaztions and cuidancs the rzader should consulz CFR 40,

Part 158 fox cuzrent data reguirements. Raferences to parforzance

standards in the Agsrey's response to USIA znd 522 should be viewsd as

- [T - -

"sugcastad parformance standarda
comments of Dr, Flam cn Subkpars
menticred in DT. FPlann's cosoentas
draft reviewed at the time. ¥
aach USDA comment is Followved iom
EPA responses.

r gulidanee purposes only. Specific
2 published below. The page nuxbers
r *o pagination in the Jurse 22, 1

af hrawvity in +his addendum,

ely by insertion of the corresponding

H United States Department of rgriculture
: Cffice of EZnvirovnmental CQualirty
Washington, D.C. 20205

Augqust &, 197°%.

Il Py —_
J.3. Envircomenta

: Dear Mr, Johmson: Thank vou for your July 5, 1379 letter, transaitting
copies of EPA's proposed "Guidelines for Registering Festicides in the
: United States.” The guidelines transmitied inglude Subpasz § = Frocuct
Lo : Use Parmits; and Subpar: J - Hazard

we are pleazed that the U.3. Envirommental Protection Agancy 15 zaxiay
£ progress in the devalopment of guidelines for recistsxing pesticides In
i o the Uinited States. These guidelines will »e of value to those wishing
to pursue registraticn of pesticides.

g fle b Ty AL R SRR M

USDA cursory comments on each of the subparts are atuached. We
expect to have addizional commentss during tha 20-day Jomment serisd after
nes are published n he Federal Ragister.

the guideline

[T P L AL T P
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Wa waive the 30-day waiting period reguirement Forx p i
Federal Register aftar receipt of USDA conmms=nts as you reguestad in your
leztex.

T2. wWe leook forward o continued

p-

We hope vou will f &
cooparation with the TU.3. Znviscnmenzal
of thesz important registration guidell

od QUr commanis Conetruch
F Protecticon Agency as the develornment
(=1

T

Robart £, Rilsvy (for
- Barry Z. Plaxm,
Director
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Usba Comments on Draft of Subpar:t G -

Subpart G - Product Pericrmancs

Thare 18 a wide disgparity in psrformance standards betwesen the thres
major classeg of chemizzals of intersst o us. While we agrse wizh &h
general concept of perfcrmance standzrds and think that they soouid be
included in tha gulidelines, we fe gecticide performance standards
should be 2imilaz o the herbicide and fungicd and nematizide performance
standards. In some ingtancss, the inzeciicids performance standards may
be beyond curvent sciznt

I-J-
Fh
o
4]
ot -
om
3
13
vd
[}
’..‘
5

We also fail to understand how the insecticide parformmancs standards
were developsd. Some of the major insscts are net corered in the
performance sgendards. Theras ara different standards for s

& o] -k

within a crop for no apparent reascn. Lt app
standards far insecticides were decided in an arbitrary apd caprici
mazaper. We prefer to see an across~the-bozrd perd

70% as for the aevkxcmdes and fungicides and rematicides.
(BEFA Response: The Agency is pleased to notsz the Department’s
concurrsncs i the gensral concept of performauce standards ZSor pesticides.
ct rslation ts the test3s procedures

recoomended in the appendices Lo
protecticon to the environment and
in the preembls parts I 4 and II B

i)
9

Sush standards, wien utilized in dl‘a
hese guidelines, should nrove a majorn
the conguter, 2s explained nore

The Dapariment is correc that verformance standards for scme secticn
series are meore explicit then Zer ceortaizn cther section series. Ths
Agency feels that more spegific standards for some kinds of pest ceontsol

products would Ee more useful, particularly ian the case of fangicide,
insecticides, and vertebrate contreol agents. Sections Ior the latter wo
groups alrsady contain such specific standaxds. Perhaps general standardis
would be mors suitable for produchts which control wide varistias and
numbers of organisms at one time, such as preemesgenca hnexbicides. I
would seem naive, however, to set, say 70% performance gtandards for
products designzsd te contrel, for example, headlice, brown rot of seaches,
nematodes in strawberry nursery stodk, wood-rotting crganisms, zflatoxin
organisms infesting g¢rains, rats, poiscn ivy, polisonous weeds, ticks,

and pests of fabrics. A psrformance standard regquiring only 70% gconmyal
for uses such as these would not e telerated by the user, consurmer, ST
the marketplace, 3Suyers would nsvay accspt most food cemmodities Yecelving
such a low level of control. Yet thers are instances wiiliin sach of

=
these disciplines where 70% ccenerol might be tolarated and be conslidered

e
reasonabla geceptabla, such a premergence contrsl of crabora2ss, ConTIOL
of tomato and potato &ate blight and control of zlgae in lakes. Tous,
more specific performance standards linked to specilic uses or site pest
combipations would ssem to be more appropriats directien, rather than

more general standards,
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With zpecific reference %5 comments concerning the invertebratse
centrol sections (series 163.53), the inszchicide performance standard
used were supplied by experts inm their respeciive disciplines throughout
the Cnited 3tatss. These exgerts include ., FPederai, university, and
industry scientistz. 3Scme of the performance standards ware written in
the American Iastizute of 3icleogical Sciences {AIRS) performaice serias
on efficacy test methocs ag part of an IRPAR contract to AI3Z. (See Appendix
to ssction series 183.23 (95-30(>b)} for dsta’ls of the test methodolcogies
and standards).

In the areas of invertebrate control agents, such as control of
mogquliocz, fleag, lice, ticks, biting flies, cockroaches, fire ants,
wasps, hornets, oc*scnous epiders, scorrpiens, csntipsdes, and bedbugs, a

periormance standard of only 70% would ba fotally unaccsptable.  No
siguificank public health proteciicn would cgcury 1f a 70% performance
sgandard wera reguired in these czgess. Similazrly, 70% contrel for many

ins=scz g syeps would resuli in commodities thar would be wnsalable

&
and could

TLEG
pot

®in Bl
sither ba srorsd nor iransportsd satisfactorily.

The Agency has exzlained in the preamble and emphasizes again that
THESE PERFCRMANCI 3TANDARDS MUST 2E INTEDRSLSETED PRIRCIPALLY IN DIRECT
RELATION TQ THE TZSTES AND TE3ST STANDARDS A8 INDICATED IN THERE GUIDELINES'

and should not be intsrpreted seolely as apnlicgable dirscily to the

Lot

}_4

cormercial or marketing areas. The latter may often demand higher serformance

standards than thoss mentioned in these ouidelines. These performance
standards should be used as suggesticns for caldance purposes only.

The Agency welcemes USDA's able assistance in dﬂve?ccing a ligt of
- ; n - - .

pesticide uses and gite/psst combination with
perforzancs standaris.]

Percentage reduction of 4 pesit population is a good indication of
efficacy, but does net entirely addwrass the problem of c¢rxep protection.
For instance, if thers was a pest populztion of 10,000 individuals
attacking a crop and the performance standard is 90% then 1,000 of thezz
pests are still remaining which would De enough 4o ¢ause eccnomic damage.
If the pest populatiocn was only 1,309 then 190 would be remaining and 100
may not be enough to cause econcmic damage o the crop. :

[EPA response: The Agency razocnizes t£his fact and discusses this
problem in the preambls part II B. Generally, the percent reduction of a
pest population is avoided whenever cther core suitabls measurements can
be used instead, such as percentage of infested fruit, reduction in number
of eggs pra2sent, reducticn in the number of heoles in leaves {or nuts or
boils), reduction in number of lesicns on aninsls, and reducticon in
percent lodging.) -

[§ 163.90~3 General Razquirements]
Geographic digtzributisn of tasts Ll a good concept Lo ensure that

the product will perform under a wide variety of climatic geographical
conditions. However, we hope that IPA will use discrection with these
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On page 244, reference ig made to "Regardless of the gite for this
performance evaluation, the eguipment, the eguircmant operation and
adjustment, and procedurs...oust be Ldantical to thosa emploved in the
spray drift evazluation study described...in Subpart J.% It is impossibla
to have "ideatical™ situations for this type cf study. 3Also, our comment
on Subpare J indigztas that addiiticonal study is 2S sre Sinalizing
thegsa gulidelines.

[EFA rasponse: This=s ssntence, which now appears in 153.94~-
2{a)(5}{i), was changsd Lo state that ™ pplication performanca
evaluaticn SHOULD BE RON IN CONOUNCTIONW WITH spray drift evaivation

. T
derial

studies 23 deseribed ir zection series §163.128 of Subpary J." is indicared
in the Department’s comments on Suboart J§, the Agency is gresently involved

1eE A o

in discuszions with the Dapariment concernine spray drift studies.]

VI. FIFRaG SCIENTITIC 2DVISORY DANEL COMMINTS AND EPA RESPOMEERS

FIFRA Sec. 25{a){2)(2) recuires the Administwaror to provide the
FIFRA Sciencifiic Advisory Panal 2 ¢opvy of any pooposed reg

least 60 days poior “o si¢gning it for publication in the Faderal Raglister.
This provision is %o permit the Panel opportunily to comment on bhe impact
of this provosal on health and the envirzonmsat. The specific comments of
the Panel and thes Administzator's reponses thereto on the June 22, 1979
draft ars published below. In this insteanze, comments were supplied by

Dr. H. Kade Fowler, Executive Secretary of the Panel, to Bdwia Johmson,
Deputy Assistant Administrzior for Peaticide Programs=. For purpeaes of
btrevity in this discussion, sach Panal comment is followed immediazely by
Insgertion of the corresgonding EPL responge set off in bhrackets. Page
numbers fmentioned in Panel commants re Lo the pages of the June 22,

1379 drafts under review at the time a Formal rmeeting on July 18-20,
1879, mring this meesting, bt od laboratory rractices sections
of Subpart F were also reviewsd by 1: heowever, all menticn of :the
Subpart F materizal was deletzd from the Panel's comments reproduced Delow
to aveld confusion with the propesed Subpars &, I, and J presented ard
discussed th

=
in this issue of the Federzl Register. The 2anel's comments
presented in this disonssien consish of their generazl comments on this
Subpart. :

[t

nited States Environmental Trotacs:
OfLfice of Pasticides and Toxdi
Washington, 2 204850

Octobexy 22, 157%.

Subject: Raview of Proposed Guidelines Zor Registering
Paesticides in the Unirad States

r. H. Wade Fowler, Jz., Zxecutive Sacretary
IFRA Scientific advisory Panel

rrj
+
Q
H
LX)
f1 3

Deputy Assistant Administraror for Pesticide Programs

L&
G
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The FIFRA Scientific Advisory Panel has completed review of Subparsts
G, I, and J of the Guidelines for Regigteriag Pesticides in the tnited
States. Tha Faview was ccmc*ctai in cpen mzetings held in Arlingten,
Virginia, during ths period Juiy 18-20, 1372.

kttached Is a report of fimding by the Panel.

he report was dslaved due to a shiftz of cffice resources for
resolut*oh of Panel b = c ne FPAR'3 cn

2:,4,5=-T and Silvex. Th
that the delay 4id not

=
rileraking on the Guidelines. Blease coovev cur special thanks tr.
Preston, Hr. Jordan and all manbars of the ZPR stalf who participatad
in the meeting fox an excellent kriefing on the imporvzant features of the

proposaa fm&.nak:..nq COoOTEAAnLTEH .

The Paderzl Insecticids, Tungicide, and Rodenticide Act {FIFRA)
Se¢ientific Advisory Panel coopletad rsview of several additional Subpar:
of Proposed Guidzlipes for Registaring Pesticides in the United states
during open meetings hald b : che period of

ok f
July 19«20 1372, The following specific subparts ware reviawed during the
pmeeting:

LI e ae eei-aa

2. Subpart G. PFroduct rerfcrmance. ,
3. Subpart I. Experinental Uss Dermius

du Subpart Ja Eaza : ntargaet Flants fand

Maximom public participaring has always been ancouraced an all
meetings of the 7IF antifl Qd”lSC“V Taneil. In respect to this
sesgicn of th . rzl Tegister Notice was published oz July 3,
1979. In additicn, telephonic notvices and special mailingg wers sent

I nia »oviously exprsssed an interest in actaivitlies
|

e a

the general public who nad g
of the Panel. Written statements relative to the Proposed Gulids
Subpart G, Product Perfsrmancs, wars racszived Zrom Hunti
Inc. 1In additicon to c¢cmments Dy 2ZRA stalf, informal com
from the general public and rspresentati
The suparh efforts of or. William H. P T
staff of EPA, who presented vavious Subpares of
Panel are wortzhy of special 5n.  Tha Panel wizhes to <omma
agency for being excepticnally coo ir working relaticnsizip
with the Panel in all mats al proposed GCuidelines. This
has materially aidsd in the expaditicues review of a Large amount of

.

teahnlca; Ma+er* l. nhditiona -y =he Panel wishes %o rzcognize the vaiue

P
%
(3]
0

ﬁ
i

such as Submpart &, Product

Performance (678 pages}. Tnt*"d"c*laﬁ Gf +he document %o the Panel and
the public in Houston, Texas, during a special subccmmitiae meeting i
November 1972 mads it possible to focus attention on a Limited number of
central issues and avoid lost tize i ions emanating Srom problems

of communication relative to lssuves ea
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matitars hrought out
ru¢&making docunent,

In consideraticn of all
careful review cf the proposed
following report:

iz tha meeting and a
th= ranel submits the

The FIFRA Scientific 2dvisory Panel iz of the opizion that the...
subparts cof the ”u;cal ines (Subpar+s ...3, I, and J) submiktad to the
Panel ag cropogsed *u¢euak;1a during the Twenty-fovrth moeeting of the .
Panel, July 13-20, 1979, dzals e::ect vely wixh the inzendsed procedures .

th a Limited nﬁ'ﬂ‘mr of specific exce ons and

gpti
I‘QII‘

rerformanca.

cide products.

Produch

L
resti

II1. Subrcare G.
with the effectiveness of

T
]

k. Sechion 163.95~1, caey of
use ¢f soecific figqures of raguired pe
control iz meaningless, zacd a2y lmpeds
Mznagemeant (IZM} Panel
ranel wishes opge again o chiest
figures for reguired persent mortalit:
individual pasts discussed Segtio
Invartebrata Control Pegticideg.”
chjegtions to this meaningless exercizse w
Subcormittze Masitin g (November 1278} hw
2t this mesting. Inclusion of

e
roar

Drogramea
o the
T ™

bk

these pracise and ¢

figures can only serve to czuse endless digrussion and
the precise zmortality or control data is

registrants and IPA. Morsover,

This subpar:s

:1ve:teb*“ue Conts
Tty

and Rzcommendations:

rong and vir
raised a%
the Panel

Taen

reconmendaticons:

is concerced

2l Agents. The
snd/or percent

ed Past

Mgy

R

specific

garat

inclugicn of

percent centrol undexr the

requirsments for
uaMLV ananimouns
the Zcuston
znd the atiendaes
tnchtainable
contention between

ce of

dosagewrelated, is 2ffected by genetic susgeptability »r resistanc

pest races, by climaric conditions, and by method of application. Undar

Intagrated Pest Management (IFH) it may be dezirable to obzain lowar
ganergily indicated

dagreas of ccnzro;, B«Ge, 530-70% mortalivy, than are
in tha Guidslinas. This
insecta. Major chances in
guidelines under Section 163.83-3, Perx
of Pest Control (fer Fungicicdes and Nem
product mist provide, under moderata
70% control ¢f the pegt organisns or
urtreated controls).” ILesser claimsg,
"suppresses’ may be made 1f less than 7 c
chbtained. Ancther zppropriate phrase would
good commernial contral '
phﬁase would apply specifically
M usags. The el
muich meore accentable,
Requirements or
guldellnes where

is importants to protact

e
i b

des)
theilr SyvmpLOomSs,
such as, "zids

of th

zan

F-ai =9y

noted again
Subpazt G writtnen for
far : a

Q"\l.‘.. cange

o
Loz

LD sevare pest pregssure.,

purpeses
are to be used as suggestions in

-

ata sucmissicn oolicy (See Pact I

4 sources Ifor benefigial

this procedurs have besn made in tha Tevised )
formance Standards Acceptable Levels
where the phrase,

Tehe

at lzasx:
{ccmparad with

in contral®™ or

+4%e plant disease is
zmust provice
Thi
usage ©r Lo

, and clearly
"General

SAZ Comments
ragulacions.

only, and the

areas covered Dy the
of this Discussion).!

™This

E=Y
L=
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(EPA response: Responses 0 the same comzents pade by the U,S. Depaxtnent

of Agriculiure apvear in Zart V of thiz discussion. A Dore extensive
explanation of periormance standards is now grovided in the premambls Parts

- 3 end IT 3 L. 2ttention should b2 focugsed specifically on the
inrerpretation of nerformance “anﬂﬁ*as: they shoulid be utilized in
conjunction with the test stzndards and recczmended tegt procsdurss of

: the Apperdicea 2nd should net he inter re*&d exclusively as applicabls to
the cummercial areza
. The suggested tasgh procedurses reoulre applicaticns at the rate ox
rates specifisd on the lahel of the propezed product.  Such rates are the
ones expacted o perform satisfacecrily ragardless of ganetic susceptinil
pest resistance, ¢lipasic condlticns, and methods of applicaticn Lf nst
ready specifically linmitzd cn whe res ide lamel.

The Akgency has also zddrgssed cemments relating to IPM in Paxrt V of
this discussion indicating the i% woulid deal gsparately with tne spacial
congiderations reguirsd for IPM, DlO;GglCEl pezticiles, DhercIcnes,
hormonez, atiractants.

The Egency ig particularly concerned about the inadeguacy of geneszral

performance standerds such as 70% cont:ol for all plant dizeass and
control products, and i
+
e

5
@ore specific and realistd

o
hoping to obtain during tie public comment period
¢ performance standards in these arses.

The Panel's suggssticn that the performance standard Ly "the product
gt provide good coumercial contrel of pest organisms or their syzptoaos”
is not particulariy nelpful, since such a criterion wounld likely regquirs

-

much higher percentages in serfermance standards than are provided in the
proposaed quidelines, percentages that would cften be unobhtainable using
the test procedures zusgestad in the Appendix. Commercial marketing
procedures would not liksly tolerzie much less than 28-29% pest control
or control of pest symprems for most erop produce that must Ze shipped
long distances or storsed for mews %han very short periods.]

B. Sectica 183.%8, Ifficacy of Vertsbrate Tontro t
of specific figures for regquired percesnt moretality and/or percent control
is meaningliess, and may impede azdophion of Intagratved Pest Management
IPM) prograxs. Pangl Commeonts and Xeccommendations: Thz2 Panel reitsrates
the generzl coimentg and rscomlendations previcusly cutlined Zor Zection
163.953, Efficacy of Invertebrate Control Agents.

. [EPA response: The Agency reitarates its posivion 2s explained under
2 and in IPA updare (above}, in Part ¥V of this discussicn, and ifn th

preamble Parts I ¢ 3 and II 3 1.]

) (End of comment.]
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SUBDIVISICH G -= PRODUCT PERFORMANCE

Ssries ©0: CVERVIEW, DEFINITIONS, AND CENERAL CONSIDERATIONS

§ 90-1 Overview: croduct performance.

(a) Generzl zonesotg. (1} The fernm "product performance™ refers to
all aspects of a product's effectiveness and usefulness. Typically, any
evaluation of preduct perdormance i3 conducrsd in light of expressed and
implied labelina claims or reccmmsndatisns concerning pests, sites, nethoda
of zpmlicarvion, appliszwion sguipment, dogage rates, timing and number of

pocd
applications, uss sltﬁi"iﬁPS;'ﬁﬂtu:E and level of pest contrel, duration

of pest contzoel, compevibilitvw with er chemicals, benefits and/or adverse
effacts of p:oduC* use, compatibil 1*y cf comamon practicses associated with
the siteg, active ingredient status of cheniczlis in the formulation, and

ezuipmant.

{2} Tvpically, initial laboratsry, greenhmuse, or small plot field
testing is conducted ton determine #ha effectivaness of a sublstance o
contrel or xill specific pest organisms, or %o produge desired oflesqgis on
plantg or plant pazrts, and 2lso o darermine whether the gubstance has

at g o
sufficient pesticide pstential to warrant larger scale tasting.

(3) Effectiveness and usefulness of the prorvosed
proven through advanced large-scale lakoratsry tests, £i £

tests, or simulated~use tests by procedures which closely approximats acs=ual
use and which employ typigally~used arplication eguipgent.

{4} A1l advanced tests must address thoge factors which would normally
be encountered in the use patierns claimed for the product. These faciors
would depend on the type of pest and site w0 be treated, and may includa:
specificity, decree, and duration of pest contrzol; impact of climate on
chemical resiluals and pait accepwance; nature and extent of spray coverage;
adverse environmental effects such as bicaccumulation (ses Subdivision a);
and toxicity to beneficial nentarget organisms (se2e Subdivision I,
and M}; increzase in porulation levels c¢f other pests ¢Ff the target =i
resulting from contrecl of predatory or ccmpe:;:;ve mig¥oercanisms, or
interference with the performance ¢f cither pesticides; or any other £
wiiich wowld establish the safe, effsctive use of the product.

{5) Except as provided in 40 CFR Ba 172, an experiment
must be obtained tw cover test trials involved in use of a T
is not registered with the Acency end test trials involving & n
creviously registered resticide, (See Subdivision I for furihe
on experimental use cermits.)

W use ¢ 4

{6} The Agency may reguire additional information on benefits when
a product does not achieve the performance standards, when exprbitant races
are used to achieve the performance standards, or whan exceptionally low
levels of effectiveness are attained.
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b) FITRA mandate and waiver policy. To registe
ticide rroduct, FIFRA 3e¢. 3 reguire lic
hat the produect will perfsora its inten
able adversa effects on the environm
7y therefsrs, te show thaw oredvets o perfo
. § 2(c)(5) of tha apeniad ¥
lication for =hs regisutration of a3
afta remﬁ‘rements et
2y Tegister the Dac
I

= =) A
g5 composition is suech 28 to warrsnt proposed claims of efiicacy.

Az previouvsiy discussed, in 1372 ¢

implamenting several provisions of the 1

40 ”?h Fart, 152, M&y 11, 1972). Dfmong
r

+
Aqency defined in § 162.282(4)
ware regquized to bDe submiitted as a matte
that efficacy dats be suomitted wers gener

preposed in the Hegulations forn ngistrz'

Clasgification Fyocedurss (47 TR 40559,

1982) o extend the efficacy daita waivery

it will include all re;:.st..a ion acticnsg

Ag stataed in iks rrevicus waiver, tThe 2Zgengoy’'s primary man

is to avaluate the health and safsty agpecis of pesticidss.

efflcacy data will be waived for all uszes of pesticides ex
| =% pere] be!

For

control cannot reasonably ke cbhssrved and determined by the
¢ contyol “ESL**S ix a c¢clear adv

ender suspension or cansellani crders, oI in casaes wiere
or in evaliuztion of penefits vhaen substancial
r vhen factors exist that msks subdissicon of

identified; o u 8&
to sopporTt the presumption that it is efficacicus. The specific uses that
reguire efficacy data are specified in 40 CFR Parxrt 158 - Data Reguliramants
for Registration § 158.32 with referenges to the testing methodology znd and
protocals in Subdivision G =~ Product Performance. The level of lebel

claims zre described in Subdivisicn 3 - Labeling Guidslines for Pesticiies
Use Direcrions (34 100 thru 108) and guidance is also given <o sy Lo
needed to suprort thase clali;ms when necessary. Details of the extenslén

of the efficacy waivar are:

(1) With regard to puhlic health uses, the Agency has deuerained
that a threat to numan health exists when iz prasence &I the
pest organisns cannot be readily observed by the user.  Such

&
ueges include, the fzllowing ones listed and product ferisrzance
data are, therefore, regquired to ba subzmitied O o

¥}
'y
L]
(3
e tr
¥
b
it
u

(2) Uses of antimicrobial agents intended to control pest
micreorganisms {except hacteria, pathogenic fungi, or
virases living on or in man or other aninals) thact pose I Tarest
_te human health and whose presence camnct readily De observed
by the user, ‘1c‘ud4ng, buz not limited to, miccporganisna

infsctiovws “o man in any arsa of the inanimare

l(
i
v

(2} Uges of Zungicides intended for control of ory
product myeotoexing.
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(ii) with rﬂg-*d to cextzin pesticides under sugpension or
cancaellaticn action or subject %o a Motice of Specizl Raview
under Ssction 182.1L1{a){3){ii), the Acency has detsrmined that
product performance data are reguired to be submitted to .
supoort any gew or additisnzl uses of products that are

(&) Already under suspension or cancellation acticn by the
Agency for rsmason that come uses causa human or environmental
gafety nazards, providad thzt the risks identifisd in the
suspension or cancsllation action also apply Lo the new uses;
I

{3) Alrazdy subiect W a Notige of Special Review, orovidaed that
the risksg identified ip the Yotice zlso apply o the new or
additional u=ei{sg).

(2) For thnge producus for whish the AdMinistretor will ordinaxily

vaive the requiremant for submiztal of efficacy west data as indicated in
paragzaph (b)(l) of this section, the Agsncy rszserves the right and
authority <o reguire, on a cagse-py-c2se bzsis, submission of such efficacy
data or cther test dats for any specific prouduct, registered or proposed
for registration, whenever the Agency dsems fhat sucn data are necsssary
o make propsr evaluations for a daclsicn as to acceptability for
registrztion o continued registracion. '

(i} With regard %o conditions whare the Acency may reguast efficacy
data but not he Ilimdited to these caus For any mroduct, .

regiatered or prososed for ~e~1s—*"tﬂon Such as when:
(A} A lzck of efficacy has besn reporied for it; or

(B The Agency nesds such da%a to evaluate benefiits of &h
pesticide {or of altermative pesticides) wnen substantial
risks have bsen ldantiiied: or

(C) Factors exist that make gubmission of such data necessary
or desirable %o supcort the presumptisn that it ig
efficacious.

{ii) Thus, the guidelines in this Suhkdivision shall be used hy
registration applicants as efflcacy testing standards in
conjunction with Label clainms and efficacy datz rzrorting
regquirements wien efficacy data must be submitted o support
registration zpeplications; in addition, the guidelines should
alsc ba used 4o provide helpful guidance on testing o
determine the ¢leims and direca ! aling to

2
products for which efficacy data gubmittal i

(¢} Relation of gensral considarztions to specific considezaticns.
{1) The provisicns contained in ¢ 20-3 General considerations apply o
st pesticides except antimicrobial-tyoe pesticides. To understand the
product paricrmance considerztions fuvlly, the registrant should reacd
§ 90-3 along with the approcriate sections dealing with specific kiads of
products. Because of tne;: tnigue and complex use patterns, antimicrokial




1-1 throuch %1-2 which contalin both

#vpe pesticides are covered in §%
t35 for these pesticides.

genaral and zpecific raguirzments

rhouD

{2) The actuzl test orocedures will vaxy zccording to the charscher-
istics of whe chemiczl, the type of formulation, the targst pesi, the ose
patterns, the methods and timing =f applicatiocn, and »..a::y cther factors.
But cer+tain hasic technigues are egsential r :

§ 50-3 General cansia::at;ans: product performance- The ralzcionship of
d e e

tast results to label dirmctions for use and limitzticns is descriled In

§90~3 and in secticns on specific uses elsewhzys in this subdivision. The

applicant or registwant shwuld stady thess appropriace szoulons as inte-

g*ated pares of ke gsnewal and spacific gquildelines for Subdivision I -
Labeling Guideliines fo% Pasticide vse Dirscuions.

(3) TIdentdfication of explicit methnds in thess guidelines for al

uges is not practical, because an acceptable Tast fcr une produch or uss

may no: be wvalid to supmort ensther product intended for the same usa, or
for the same product intsndad for even a slightly &ifferent uze. Dxzuples
of acceptzble rethods are proviced in specially designated zactuicns of the

guidelines, but ths appl *
the validity of any partisular teszt or tsgoz emploved.

L47]

I
pplicant oy nig testing agant pust be responsibi

{d) Relation of Subkdivision ¢ o cther subdivisicns of the quidalines.
(1) Relaticn o 4Q CFR Zart 138 Suboarsis A and 2, The registraticon
applicant is referred oo CFR 40 Furt 128 -~ Iztz Recguizaments Ior Fegiszuration
for general provisions and policies pertaining to registration data reguire-
pants including policy on fleximility in relation ko deviation Irsm fest
standards and acceptable protocsls, when tests are reguired ($158.32).
and requirements for additional data.

{2) Relation to Subdivision H. The registraticn applicant iz referred
to Subdivisinn H for guidance on resticide labeling. Label claizs in
Subdivigicn H should meet the performance standards in Subdivision G when
applicable. Ban important chjactive of the Lesiing programs deszribed in
Bubdivision G is to develop sufficient datz to svpport aporopriste a2nd
adeguate efficacy velated labeling claims and directicns Zer use. The
applicants should read the general and approoriate specific sections of
Subdivision X hefore initiating efficacy testing in support of Subdivision G.

{3) Relation *p Zubdivision I. BAn syperipental use »ermit zay Je
regquired for trials involwving ose of a pasticide that is not recistered
with the Agency and test trizls involving 2 new use of a previcously regis-w

ered pesticide. These paraiis ars issusd in advance of proposed Ileld

s after submitting proper applications for the Permits. Tor speciiic

L w

W
E}.’l
ol

{4} Relaticn o Subdivision J. The zagistraticon applicant Is referxed
r 21 da Ldan

to Subdivision & Hazard Zvaluaticn: Yontargst ants for ta guidance

t pesticides that contact slants through direct application ar whrough
movement of pestlicides in the environment, and submission of data on adverse
phytotoxic effects to nontarget plants both within the target arsa and

outside the target area.
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§ $0~2 Definitions.

Terme used in Thiz subdivisgion shazlil &
PIFRA, at § 152.3 of ¢k
§ 60~2. In addition, focr %ha purpos

{z) Tha tarm effactl dogage rznge” or "IDRT refers o
of dosage levels beginning with ths lowest dosage capable of
icable parformance standard for the
will he used (e.g., pest levels,

lavael of control specified by the apd
least tawing conditdicons under which i

[

neznings set forth in
, at § 302, and at
ision:
the range

achieving th

soil types, water c¢ondltionz, geocrachical and ¢limatoloagiczl conditions,

etc.), and anding a2t the logest dogage reguirsd o achieve

level of of control vndar *hAe mest haxing counditions vndsr which it

be used.

(B) The itsrm "effechivensszs® refers to a
e

el japaiel
the specific target p2st or produce -he specifisd p
a 4a wha

when the oroduct is in agoordance with
ticng, przcautisnsg, an imitations of usa., The
used in this subdivision, is synooymous with tha

term
term

duct’s abi
lant or aximal
lahel diracwm
"effarnivaness®

e

ions

fficacy”

tha specifiad

whal

ivy o contro
TesToOnse
direc-

S

1

(e¢) The tarm "Sull coverags", as usead in common agricaliural practice,

)

refers to a voluma ¢f spray applised to plants to

(d} The term "la
permit the us=e of btypical 23
meni: is peeded foXr pasticide apolication).

the

{e!) The term “iow valume”™ or "VvF, 25 used in

practice, refers to a2 total volwie of smprav appliled
0.5 gallon kut less than 5.0 gallons per acre (mors
less than 18.93 liters per hectars) 1/ or less than a full coverage sprav,

(
dose le
fied by the applicable rerformancse standard.

=] The tem "perforrance dzta" refers to any data

cide effectiveness and usefu’ness.

{n} The term "serial application” refers to
of a pesticide on a site before or afitar appl
that site, such that *he presence oF one of b

effectiveness and usefulness of the other.
(i} 'The term "ultra low wolume® or “ULVP,

(1.8% liters or less per hectare) broadcast. 1/

1/ For fur+her ‘ﬂformation, refer %o the 2Zmerican gOCﬁnfy of AquC; *ural

Eagineers' Pesticide Apnplication Subcommithee of
Application uommltt &

) The term "minimum efZfective dosage™ or
vel at which the test substance achieves the leval of

Zommon acgri
broadcast at more than
than

MEDS

-
commercial apolicaticon eguipment (when such

cultur

efers o any zplot larze enough 4o

point of runoff or dvip.

mq‘ip_

2l

1.39 litera but

refers

another

s the
control speci-

lowast

pesticide

the pesticides may afizct

the

rtaining o pastl

the label recommended use
caticn o

el

as used in common agricul-
tural practice, refers o a %otal volume of 0.5 gallon or less per acre

the

}&C.""

v ifo=m te:Ai“oloﬂy for oest
ASRE Fandbook, ASAE-53Z7 (agricualtural Engineers Yeartboox), D.

9

Clde spr

313,

.-.a1
J.'ICT
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. § 90-3 Gansral considerations.

Ry
{2} Scope of congiderations. (1) The registrztion applicant is reminded
that cextain icaoy data submittel reguirements ere waived zs desceribed
ganarzlly in § 53~1{bk) of thiz subdivision. Therefore, while the cther rara-
graphs in this gsction and tha other seccisns in this subdivisicon establish
requirements concerning the methadolegy of efficaoy testing and ths content
} submithal

of test rerorts, thev do not indessndently establich any dota
ndram

reonliremenits.
e T L T,

F)

{2} "he standards contaired in thig secticn apply censrally to all
. studles in thic subdivision [exceph for asntizicrobizl zgents (§§ 9i-L
© through -8}, anlesz apother szctiocn of ohis subdivision contains z specific
standard on the game sublect. In such 2 case, the speoific standards in
the cther sections shall apply to the conduct of that particular study.

} Personnel. A1l testing and evaluation should
T perzonnel who have the education, training,
the tesving znd evaluation in aceordance withs
sound scientific experinm oroeedures, The Agency may reguirs resumes of
personreel whoe have gerfyrmed, supervised, revieved, or evaluated Yhe testing.

(b} Te=z standardis. (1
be done under tha dirsc o
and/er emner*cnce Lo e

(2) Teast substancg. (i) The test gubstance shall generally ke the
formulated product.

(ii} In addition o or in lieu of data otherwise mentisned by this
gubdivision, the Agency may rsguire, afier co“sulhat*;n with the applicant
- data derived from testing 4o bz conducted with:

(3) BAn analytically pure crade of an achive incredient with or
without radicactive taggingy

{(B8) The technical g¢rade of an active ingredient;

(C} The representive techniczl grade of an adtive ingredient;

&

{D}) The 2rt ingredient of a pesticide formulation; .
(E) A contaminant or impurity of an active or inert ingredient;

(F} A plant or anlmal mstabolite or degradation product of an actlve
or inert ingredient:

{G} The end-use pesticide product;

) {H} The end-use pesticide product rlus any recommended vehlicles and
adiyvants;

. (I} Any additional subhstance which could act as a synergist 'to the
product for winich regisctoations is soush®: or -

(J) Any combination of substances mentioned im paragraph
of this section.
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{3} Daosace rates. (i} Tyrically, the test substance should be tested
at varlous dozage lsovels including thae dosage rates associazed with the
propoged uss. Dogage rates should be tested as reguested by each section.
Special atitention should be raid o treatoTant rates on fvod crops in rela-
ticn o the tolerance or prorcged tolerancs. additiconal quidance on selec—
tion of test dosags "atas czy be found in the specific digcipline sectiong
of thisg subdivision.

(i1} The test pzogram {suwm ‘;ota.l
should establiigh cleazly the aff i

f preliminary and final stage tasts)

b g md

effective dosaoe (MED) as appro
a

age range (ELRR} er the
the uses involved. fThe davelogw

Cron o
ment of an EDR, ratiier than a gingle MED, is encouraged, whenaver fzasible
and practiczl, Lbecause ths EDR permitz at least some of whe users the
cpportumity Lo uge rauss othe han the maximum rate needed to cover all

use situationsz.

3. The label use directions say specifically
s of fifferanc mrgc‘.uc:s, suCh a5 when tank mi.xi;:-g
gy

iong ghould b2 supported by tests designed &o

{4) Serlal appli
direct serizl epplicazis
is ippractical. These dirgcohi
compere the effectivenass and usefriness of application of each product
alone with applicaticns of zhe products apnlied serizlly. Special emphasis
should be dlrected toward datﬂ::ining whetner or not a minimum time interval
betwaen applicati the = £ wa

(5} Package mixturss. Thess products contzin more than one active
ingredient. Data are needed 40 establish the efficacy of each aciive
ingredient in a package mixture. Eowever, sincs it iz the efficacy of the
formulated product/uss~patrers ocombination that iz o established, testing
25 part of an experimental use permit progran is usually conductad with
the package mixturse only. In many instancas one or wore of the separate
active componants will have been previcusly registered as 3 single-component
product. In such cases, these d2ta nmav be included as part of the data
base for the package miwtwre when suitable comparabiliity data have been

ant is effective and safe
& is used alone or in the

developed to demonstrets that =ach active ingredl
Lo use on the target site regardless of whetherx

-
package mixture. Note: package mixtures which result in a significant

amouzit of inaporopriate or unnecessarv usage (dosages, certain active
ingredients, inaporopriate timinc, and unnecessarily high number of applicat

ions) ¢of one or more of the active ingredients are not acgceptable.

[y

{68) Tank mix=s. Troduct labeling vhich implies or recommends aixing
products in the spray tank hbafdre applicztion should have acceprable supsor
ting data as descyimed below.

{iy Directigns for *tank mixing of products should be supported by per-
formance data on each component (of “he troposed mixture) tested separately
as well as data on the mixture used at <he dosace ratels) specified for each
pest indicated. The combined minimum and combined maximum dosage rates on
sach product in the %fank mixture should be tastad, (Guidance pertainin
to tank mixtures for environmental fate data appear in § 164-4(4) of Sub—
division W.]

{ii} The components of a pesticide %Sank mixture should be chysically
and chemically compatible. Zvaluations of physical compatibility shouwld b
conducted using manimum rates of cach component in minimum recommended




volumea of diluent per acre or hectare, demnsirating cffechs of avder-sf-
companant~addizion to the-tank, and evaluazting affacua of watar hardnesg,

pH, and tesperaturs on separation, suspendabilicy, and scravanilicr. wWnere
comparibility iz cuusvionzsble frem statle tests, accwal testing nhoueld be dona
which should espley constant scihation of the miyxwure as in most coommercial
field sprayecs. M¥ote: tank miwes whigh result inm 2 eignificanme zmgunt of
inzpproprizia o unnecasgary usases (d0saqges, Cartalin active increslents,
"inappropriate timing, and unnecessarily nigh nusber of applicaticnsy of

ona or wrae of the agtive ingredients are naot acseptabla.

{7} Adjuvsnvs. Producits with labeling which &llows or racommends
the additicns of gsepsrately racksegaed zdiuvants *o *hs soray tank should he
supperted with dats indicating their tenefits (1 c¢laimed} and any deuri-
mental affacts (such as increzsed crop phaveowoxicity) which =may sesuls
£r their zddition to the herbicide, plant regulaior, desizcant, oF
defoliant. The only adjuvants actually permitied Ior use with 3
pesticide will De thoss adjuvant brand names or defined adiuvaznt glasses
spacifically azmad ¢n the pasticide label, The adjuvant fate or ranss
of rates showld be named on tha pesticide lamel. The adiuvant rsata oT
range of rates should ke Indicated on the pmsticide lzbel, and should be
suppartaed with data on effiicacy and any detrimental eflsctz. If 2 range

; - )

of adjuvent catag iz recogmended, the maximom and minimum tag
that range should be evaluated in coniumction with the intendad pestici
oreduct.  (Rdéditiomal details on adjuvants are discussed in 9 2

(8} Geocraphic distribu
on a nationwide kasisz zay be u
pasticide should be tested I
mown o exigt and be of impoarza
cant acreage. When a pest contr
where the oozt is mnown o exist in signi
locality are usuzlly sufificient. Purdher
variocus geographic areas are located in the
efficacy.
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the expected past
treated sites and unt
ting treatment effects. The
poses, shouwld show more than ju
betwean tresated and contral sit
magnitude which mests or excead
of the subseguent seczions of this subdivision. [S=
by n b a
5

(8]
t G

3
H

835 =
reatad control
et T

more informaticn o

{1i) Maltiole site and pest target combinaticns
pest or sitc is involived in pesticide spplicaticns, separate besty &re
- - - — - - Vel - - . -
asually necessarv to evaluate product performance agalisist each kind ©I pest
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or each kind of plant undzr each set of varizbles or usge conditions. For
vertebrate contrel zagents, however, it is sreferred that efficacy ke evalu-
ted on one pest gspeciss at a4 time IS more than one methed of application
ig tn he employed (such ag, for example, air and ground sorays, drenches
and lndjections, or impregration and surfaca coazing), ewpariments should be
designed to obtain the requirsd data for each zsthod, on or inm the sanms

]
LI

nental sites, and
levels of contzel can

experin
tive

{iv) Semolineg orocaduvas.
of the characteristics of
in the samples. The size znd
matas will vary mainly with %
effect to measuvred is f&ll as
ment. Yor example, enkire raplic
accurate vield estimates or to o
populaticns a2re present, whils
probably be sufficisznt for measur:

fat=

Cﬁqsiﬁe*“*

{v)

geparata eval
be zzseased doring the ie

lavel and LnLLQrm_hy of the organism or

-y
-

savicng can be made, their raspece

s
SJ"(!"

-

upon saeveral
{cxops, past

wment effects,

rocedures should assure
tisn to bha measured are Taprasge
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cgol and cloudy versus nérmally hot and sunny conditions, and low versus
high hmidity and dew formation, as app-opriate o the produst usse.

(D) Edaphie (30il) and sother guhatraes factnra. The effactiveness of
a pagticide produst cap ofien be influenced 5y the typa of substrete to
wilen it 1a appiised. Thersfore, vesting procedures should be designed +o
evaluate product perfzrmance on timse surfaces or substrates inrended Ior
treatment. A aunbar of vardablems relating %o ssil, sush as soll tamperature,
texture, fertllity, pd, organic matter content, molisture contsnt, tillage
cractices, lrrigatisn, and <zop rotaztion scheduies, measurably influence
pexformance of soil-ipplied pesticides. 2ceoordinglw, f£ield testis should he
degigned, as appropriata, Yo agsess the rotantizl effacts of the pertinenc
varisbles. Data to determine zafzty “o crops plantad In the freatsd area
the same zezssn and in follewing seassng should be submitited. {Sze § 121-1
of Subdivision J cn phyrotoxicity and $§ 163-1 and -2 of Subdivision N.]

(E) Sprzv voliuze. The volums ¢f spray iz ancther importans wariakle

b . gsonly relat o the

zffecring the perfommance of gesticides hecause it dir
=

a5
discribution znd coverzge obtained on the targer site. When anpropriats,
testing procedures pust e dasigned o determine the acreptable vYange of
-

soray volume *o ba used with ¢
emphasiz should be placed on o
spray volumas when a = .
rangs of spray gallons

{(F} imine ¢f avmplicatinss. Test reports should specify the dime at
£ icable}, and inter-

which treatment was hequm, durz=ion of exposure
vals betwsen succeseding zpplicaticns., Foxr example,
should include the following informaticon (when applicable) Inm reiation to

timing of apoplications:
(1} Data(s} of trzameni{s) and harves:.

(2) Treatment time in relaticon to nurber of davs before or after
planting, plant emergence, or harvest.

{3} The stace of growth of the c¢rop when treatment was made.

{4) The stage of grow:ih or expvectsd appearance of the pest at treat-
mant time.
(5] Durstion of exposure *o pesticide treatment.

{8) Treatment-to-observation interwal(s).

~

G)
tologica

cides used outdeoors wherse variations in cliza-
1 z hic te
were conductsd shall be reported.

icacy, the seasons during wihi

4

{¢) Suvccested performance standzrds. (1) Wnen efficacy Zata subaissions
ars not waived, perrormance stzndards will resresent the lavels s producs
rformance that are exhiibived by pesticides on specific site/pest Toddinationg
and considered accaptable for registration purposes. These standards, however
ara not always absolute or inflexible. Ilabeling statements {clalas}
described in Subdivision X are based on the performance standards and




utillze tests in Subdivision G. D[ata showing deviation frowm the standards,
howaver, may proxpt the Agency to reguest additional information on benefit
(e«g., increased vilelds, wbklemished fruits, raduction in nuisanca pest
levels, etg.), such as from the usa of pich rates to achieve standards
greazter than stated in the guidelines, or from low levels of effectiveness
in relation to wasteful applicaticons and unnecessayy pollution of ti
eviIcnment.

{2} The svggested performuance standaxds al
perspective ¢ what is expacted —e~a:~-"g 2 pesgticlia e
To mzet a perxformance standaxrd, & pest 1 v ke esexpected
to gontrel pests when they are 2t leve ¢ &
as to cropsal. Sarpnstrvation of (say) e
far below economic injury levels wouwid not be adeguate proof of ef

ged =2 rarcentaces

(3} Suggasted parformance standards are ususlly excres
nar a5, calculat=d

a 3
of rest control, or percentages of othar intended respon
from measurements wade on treated ploecs vom:arad winh those made on wntozaved
centrol plotg. Rellance only on wntreated ¢ontrol plots, however, L5 not
alwavs sufficient or aporoprisate, particularly when tasting on very large
areas acainst mobile pests, when tsgoting dog repellents, or when conducting
+tests in mobile substrates, e.g., herbicides applied to moving bodies of
water. In such ¢zgses, a orodust may be testsd against some other base,
guch as againgt another feorumvlation or chenical of known efficacy, or by
comparison o zegt levels ox damage nzascred berfore and after the tast,

For most pest control patterns, efficacy data should be obrained undex a
full range of pect severity conditions, wich particular emphasis on 2
maximum pest severity likely to Le encountered by users.

{3} Adverse effacts. 7o the extent possible, efiicacy tests spould be
dezigned to evaluste Dossible adverse effects resuliing from use of the
pesticids. The Zollowing are examples of adverse effects which should be
considerad:

{1) Phvtovoxicity. ©Detzils of data submitted on *h'hotQYicity are
provided in Subdivision J of these gquidalines, but the Zollowing explanation
may serve as z2n introduction for those persona developing product pericrmance
data. A good tedt desicn providing for dosaces highax than necessary for
pest control on - zlants will allow an estimate of the adequacy of the margin
of safety between effeciive masticids levels and those wnich mav iniure ths
plants intended to be protected. rFhytoioxicity is ususlly measured in tarms
ef chlorosis, malformed plant parts, lead burning, plant wilting, stunting
{reduced height), vreduced s=mand, and death. TFor certain uses, sonme injury
¢can be twolersted {(depending ucon the reversibility of effects, or on econcmt
or assthetic factors), but all injuries shauld be avaluated and reported. Ac-
cordingly, the lack of obsarvabhle phytotoxic effec:s should also be remortad.

(2} Effects on cuality of commodities and inanimata objects. Test
programs should be designed o evaluate adverze pesticid fZgcts on reatad
comrodities and surfaces, such as discclored and wezkened Zabrics, deterior—
ated food quality, decrease in wool guality, milx production, and unsightly
residues on plant plant foliage. Taste panel tests, color determinations,
blemish counts, livesitock :a¢atabL;;*y “rials, or other sinmilar measures,
should be considered for incorporation iInto the test program, depending

apen the end use of the commwondity. For information on sensory methods of

(2]
L]
“r
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{a} Test dascrintions an

& data reporiing. (1) ESxtent of raoort.
When applicshle, systematic znd complete descriphicns ¢f the tests ermploved
and acrurats reporting of data derdved from labovatory tests and field

.

tests o support label claims Zox perfoomancde of a producs or nlxture nay

be essential for proper Agency review and svaluoazion. Zowh Ingliszh and

metric wmits should be given for all rates and msasurements for laiborawmry
rl

foax I 213, but both measurements
" -

tests; ZInglish units alone are sufficient for fleld &
may be surrlied. 2pplication rates expressed as "prx” zust indicate the
nt or welght/volume).

£
[H]
™
in
&
bt
ul
a
I
-
b
»
[
[Is]

{2) Asgemplv of vreporn. Considerations for asseabl
ata to expedite Agency review of the detaiied r

w
by
th
|J.
0
1]
¥
b
fu

{i) 2An index of the test reoorts arranged primarily according to the
general types of performance data and secendarily by the site/pest combina-
tions on the libel, 2Additional subdivisions tasaed on msthods of apnpilzaud
e0il temtuves, geographic =resasg, or cther pertinaent variables ars entouraged
wherever i1t is feas iz
iz recommended thzg

agra
ikle and will facilitate an evaluation of the data.

nunmbered tahs be used o identiiy +he individ

recors,

{ii1} Tabular summaries of the data. It is racommended that each hori-
zontal line (or series of several lines) Le eguivalent to a test, and thas
colunns reflect the maler test variablss heing reporued, Such as Liose
detzils listed in paragraph (e} (3) of =his section. These simmaries sheuld
be organized primarily according to sits/pest cowbinations and secondarily
according 4o pertinent variables, such as methods of applicatlion, Soil Tax-
tures, or test locations. The purpose of summary tables is 2 present i
condensed and simplified overview of the scope of the tast progran and the
level of product performance obhained. In order to achieve maximud utii-
zation of space in tables, <he use of asbreviations, acronyms, of Jefined

o clomnsg

codes as well as the grouping of ssveral types of Iinformation withis ¢©
iz encouraged. !

{iii) Summarized conclilusicns related to lapel claizs.
and Bvaluations should be iacluded.




(3) Details of =awort. All details of the tests should be reported,
giving particular ewphasis to veriables that celztsz 5 the label drecuions,
limitationa, and precautionsg. Such details may include:

ions, and addressas of parsons who

3 < 1d be reporzed. Nzmes of all persons
réed or generzted data far the testx shmuld be nade part of the
2 rzeorxds) along with the dates when &

fication should be made of the tast

{1i} Tast subgtance. 2) Identif
substancs, including shewical name, molecular struciure, and cualitative
and quanti*ative desowiption of Lis chemical comrositicn as required by

b
v
13

Subdivision D of thase quidel

{B) Manufacturer and lot sample numbers of the test substance should
be reporred.

{(C) Type of foraulatisn and cocntent [percent and r liguids, sounds

¢ IO
per gallon {(xg/l)] of active incredient should he reported. When a produck
is ddluted hefore or Juring smplication, the repert should spacify the guanti-

tiag and identification of each diluent.

{2} 7Por many pesticida products, data on similar formulations may be

used to supplement dxta on the specific forzularion when the compaxability
of the Zormulations has been demonsiratsd. This proceduve is not acceptable,
ecausge vervy slicht cifferences in

howeaver, for vertebrate conurol acantas b
formulation may cause marksd differences
the highly developed sensary perception of many vertebrzte pests.

=~

in efficacy due, princizpally, to

{$ii} Testing reriod. Revors dates during which sach test was coo=
ducted. '

(iv) Method of aopliczticn. The methods znd types of pesticide
placemen®, such as surfsce, sub-surface {as in soils), or incorporated,
shall be reccrted. Descri 2 & indicate th

o
method of applicatizp, such as wipi
spraying, trail-ruilding, broadca

2
acaking, moroing, dusting, painting,
ing, or sScoop placement.

i

o
i
o~
2]

¥

{3} 1f the gsurface L35 to be spraved, dstzails on spray wvolume, such
as ultra low volume (ULV), low volume (IV), concantrats, or conventional
fvll coverage spray, should be given in terms of wolume per unit area.
{3) TFor sub~surfzce methods, deserigticns should indicate
njection, or burrowbuilding. When

hether Jdone
by furzow placement, side-dressing, i

describing injection methods, such information as spacing, number, and
arrangemen®t of chisels with respect o the row and depth of injection should
ba given.

(<} Descriptions of incorporated nethods of applicatlion should indicare
whether cdone by mixing, drenchin egnating. {Tor 4he latter case,
pursuant § 182.4(b) znd (c) o RA Sec. 3 regulaticons, impregnated
articles 3 a8 to protection
of other ides.] Detzils on

r wnich pesticidal c¢laims are made or impl
urfaces or sbiects ar :

o

w




bt I 2

|;:1

daptlh of incorporation may De ragusste
.

ing the type of application, such as row (furrow’
4

nlacement, d ng) ¢x broadcagu, bait houes, swath placerment,
presgure~treated, or soaked, should acgompany the test reoorh data. rFasticides
applied as row or Dand treatments spowld specifv tha bond width and the amount
of material used p2r unit of linear row distancs, and ths amowmt of material
per acre (o hectare) and the rovw gpacing. When par acre (hectare) [lgurss

are incivded in tsst recorts Zor row or hand sueztments, thas report should
spacify viether thase figures repregent iths "zohual® smousts of pesticides

=
azplied or the *breadceast eguivalent" rates.

+

{v)} BDouipment. (A} The tyses of aguipment used shoul
This may include such items as misthlowers, cyolone ssede
ground sprayers, artificial zmerches, dvstsrs, Durrow bul
injectors or incorvorators, alrovalit zystems (specify whet
or helicopter!, metering devices, smoke gsnerators, roden

and aervsol Cispensers.

(B} For alstblower appblicaiions, i
velocity, sweth width, distance frow nozzleg to the targzt, and zngla
ailr flow Zzum the vertical shonld be given.

information on sprey wvolome, alir
: ngls

{C) For pesticide aprlication throuegh irriceticn systems, the infor
zatisn includes: <he types of syetoms usad, such as sprinkler (szaticnaxz
or Iobile), farrow, doip, or £ v of water apwplled; Zes

-

of the pesticide metering devices; pesti
saaples collected at various pointg throug
arrangement of cmops {(if applicabls).

(U} When pesticides are v bs mechaniczally incorporatad into soil
informstion should be reported on the eguipment used, spzed an
cperation, aumber of passes over the treated ars=a, and intervals
repeated Incorporations {(1f applicakle). Sufficisnt i
mechaniceal incorporations into soils or other growth media

: ded. :

a

othaer than £ields may ba nee

(vi) Decsage rata. (A} The dosage rahe axgres
and formulated product should be rerorced. Dosages
similar to the following: amounts per wnit of sur
of solwvent or d4diluent, per unit volume or weight o
volume of space, per unit arez and depth (acra-foso
lingar distance of crop row, per animal, Der onit wel
the length of time of spraving and tha distancs from
for certain presswized products).

{B) #hen other pesticides are applied in the test area, Tas Tates <
application for each product, the identificaticn of pesticidas used, and
the timing of application should be repcruad.

(€} Spray volumes should be included ip the dzta TemoItse

K ticn of appiica=icn site, (A} The site of applicat.on

i
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consideration in

{3} The following information should Le taken into
describing the sites. Contzct pagricides are applied o the pests themselvas
or 2 plant paris for which plant zagulator, desicrant, or defoliant activicy
ig irntended. Residual pesticided are applled o substrates or surfzces
whtich will in ‘urn be coatacted by pests. 7The §) £iz zite of epplication
reguired for eflestive use of resicuzal pesticides ralatad Yo Iz2eding
or bzhavicral habitg of insects and animels, ¢h wies of plants, modee
of=action of the megticide, or the loczzticn af siteg of plant
mEtboeganic fungl and bacteria. Ioy exanple, dogs iish urinary scent
posts, and certain repellsncs ghould %e zppliad b aze arsas o be afiectlive;
ar, as anothar example, szince xmites fesd mrineipally on the undersides of
plant leaves, nonsystemic miticides shouwld ke applised to hoth surfiaces Lo
control those feeding and thoze crawling around. Tha site of zpplication
may also be direstly relatsd 4o the mnde-of-action of the pesticide. A
systenic Insecticide mav, fuor exanple, ke zppilicd to foliage or the -cot
syatex so it can he transported to wvarieus pares of the plant whare it will
kill or repel feading ingects. 2 rplant reculatar mzy be spraved on the
foliage and cause the desirsd ressonge &z gparty of the plant that were not
directly sorayed. 3 herbizids =2y be applied to the szoil, ke absorbed by
the roots, and ke ¢tringlocatsd through ths gten to the Zoliage where it
exerts its pesticidal acticn.

{C) Texture of sodil znd 1ts organic matter content should ke reported if
applicable ts the pesticide usage, In sitcztions whers pesticides are inten-
ded to agt through soil or i burrows, conditions such as tilsh, compaection,
érainage, moisture, mineral content, temperature, and piE should be remorted.

{D} Dimensicne of test tlots or sites and number of replicates should
he remrted. The type of experizentzl design used such as dstailed descrip-
tion and dizgrzm of the experizsntal testc arsa should be repartad.

{E) Number and length of crop rows, row spaclng, and plant spacing

within rows, if applicable, siwuld be reportad.

(#} If cropg or crop aites are treatsd, a statement regarding cult
name and other distinguishing characiteristics {(e.g., level of pest suscepti-
bility} should be reported.

{G) When buildings are treated with pesticides, the number of rooms,
their dimensions, and their spatial arrangements should be recorted.

{viii} Ceocraphic areas. Geographic areas (shate, ¢ounty, and town)
the *ests were conducted, and the rationales for selsction of these
1

{ix) Climztic Ffactors. (rizical =&
tion time, such as precipization, Lemparature, sunlight, humidity, and
wind velocity, should be reported. 32bnormal climatic conditions may oceur

within a given area which cannon be rgonsidered in the fsst desienm but
these may markedly affect resul=s. Such conditions and effscts obsezved
shculd be reported in the discussion or conclusions.

Target pest populaticn levels

{x) DPest pogpulations z2nd croan stage. T
at the beginning of treatmenzt, at nericdic intervals after treatment, anrd
at the end of the test parisd should e reported wnen applicable. The




growth stages of the pests and host plants should be raported. Srop yrowth
stage should be refersnced to the number of davs befors oz after rlanting,
exergance, or specific development stage or to itg helight, “hanever
pogsible, the cgener2l loval of the pest problem baing tested should He
chapactorized (light, zoderats, severe, or similar phraseslogyl.

{xi} Culturzl vrzctices, Wnen appli
on culbural pragtices That mavy aflisct mesy
becanse of thelr Impact on owoduct —erficoma:
report mast include informatisn on ssedbed
depth, cul4ivation practiges, and suprlemear

=4 ~
detalls on irrigation pracilces ag T
in paragraph {2} {3)(v){C) of %£his gecticon.

(i) Observa+tisn tizmes. The interval heuwesn trzatrents znd obier-
vations for pest concool snouwld be reporitad. Cheervaticns Ifor 2ificacy and
advarsa effeces shouvld be zade at intervals which indicats minimum response
sines and duration of effgces. Dates ghgserved and pargens contral of
spacific cests or plant responses o growtlk regulavors, desiceants, or
defoliants compared o unitrested conts and <o commreroial sesticidas

oig
{Lif used as standards) showld be yeported.

(xiii) Cnusveil eventsz., Iertinent conments regarding effects tast <on-
diticons on performance should bg remorted, particularly when they acversely
affaet the level of product performance or would invalidate the test daus

oktained.

(xiv) IMnde of cegilcidas entzv, movemant, znd action. A descxigtion
e | translocaticn,

<

of the mde of acticn and emen® of the pesticide
tenacity, radistribution through rain) shoyld ke suba
. 5 ¥ ]

When own. For a pesticide used o sontwol vertabrate animals, thae zepert
should note how Lhe pasticide enters khs pes® organism, such as by body con-
tact, inhalatiocn, orai ingestion, or by any combination of these routes.

{xv} Statisriecal orecs descripticn of the stati
dures used in the test design and analysis sheuld be gubmiltzed.

{4} Performance svzliuvations. {1} A special seciion of the
oduct performance evaluations. Th

repsrt should De devoted %
are examplaes of systams that may be used o evaluate the subml

(A) B rating scale {or percent) showing performance rels £
cacy and commercial icgentability as a rating score. Dascrigpiive cIlteria
for each numerical value if a rating scale should be presented.

(B Dose-res
registration is proposed.

{C) Clearly definad statements of benefits, such 38

mblenished fruits, reducstion inm nuisance pest 1 s =S

incidence, fowar rat bites, +o be derived from the pesticide use. e
N erciall

applizant showid indiczte what he congiders oo be a comm
level of pest contzol.
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" (41} Refer s Subdivisien J for reporting phy:totoxicity. Repmr:
cther adverse effects such as spotting of maint, weakening of cloth or
fibers, presence or odors of dead pest orcznisms, gecondary zoisoning,
inereass of ncntarget species to intolerzhle lsvels, and similar adverse
or undegireble resulis. '

statements. An applicant may submit wrltten statements

{£) sSummorsin
=

of opinion rsgar the efficacy and lLimitations of a particular productk,
when e“p.hssed by individuzls reagorably expert in observation and having
experiencs with repsated use of such p—oda__s. Evidence of the expert’s
experisnce should accompeny such gtatements. Testimonlals or letiers of
recozmendationg from individaals with lesz than the gualificaticns descriled
in this paragraph are not acceptable azs guppori for effectiveness clains.
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Sories $1: EFPFICACY OF ANWTIMICRCEIAL AGENTS

—

A

¥

—
C EENLTE T

Ci

b
{

Subseries 27A:

X o 91-8 contalins reguirements for
imicwekial pesticide productis with public
est data are vegquirad to be submitted o

{a) Secopa n
testing and gerforsancs o
healith uses for whi i tesi

ratio nelade 211 antimicrobial preducts intended

tious for man in zny area of “he inznimata
roerganizng Ty present a hazard to human
health. The label claims for an antimicyobial product determine whether
oar not it is <¢onsiderxed to be related o human haalth. Refsr to Subdivi-
sion H, §§ 101-1(d),{<),{d), and § 01=30 (Laksl Identification of Hzalih-
Related and Mon~iszalih Related Claing for Antimicyrabial Acents) Ior

addd ticnal informaticn cn the relaticnship between label clainms, human
hezlth considsrations, and psricrsances reguivements for antimicrobial
products. Ffor those uzes ¢f antimicrobizl pesticide products which are
identifiad a3 not 4irectly related 4o human health, quidance for tasting
and perforxmance are wrovided in Scbhseries 91B: Non-Public Health Uses.

(b) Ggnaral testing racuireman%ts. To fully comprehend the data
reguired to demonstrats the effsctive T

antimicrebial sesticides, the applicant should understand the following
basic infermation. This information is c¢ritical to the development and
submission of approprizte data.

{l) Test sebstance. Unless otherwise specified, antimicrobial
pasticides must ba tested on the formulation to be offered for sale and,
in same cases {e.g., prassurized sprays) with the preduct in the same
rackaging intended to bz marketed. The manufacttver must also submit
effactiveness data to show that he can consistently reproduce the for-
melation (batch replication), as well as ts show that the product will
retain its effectiveness for a minimel period of storage under average
eonditions to which it ig likely ¢ he exposed (shelf-1life stability).

{2} Test methods. The product must be testad in accordance with the
proposed directions for use. Section 91-30 contains citations for AQAC
test methods referrad 4o in this section. These zethods, and supplemental
modifications fov regiswraticn testing, as well as other suggestsed test
protocols or critsria, are entsred separately in the § 31-30 or are
dascribed individueally in the following sections.

(3) Seutralizers. In testing the efficacy of any antimicrobial
product, appropriate neutralizers shouid be emploved in the microbiological
AT

aggay systen, and evidence must be submitted to show that the neutralizer
employved inactivatss the active ingredient{s) and does not possess an
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§ s0-30

Raference 1
of gvaluaticn. .
zabiiity, and repellency. [3ee varagraph (d)(2) of this

Raferences 2-5 are useful in developing sound test degicng and
ing stztisztical procedures Jor evaluations of product performsnce.
(H)(8) of this secnion,.)

1. 2neonymous. 18968 ¥anual on Sensory “Westing Methods. STR 434,
Soc. for Testing & Materials, 1916 Raes St., Fhiladelghia, Fa. §
B2 pp.

2. Cochran, W+Ge, and G.M. Cow. 1387, Zuperimentz)l Designg, 2nd Id.
John Wiley and Sons, Ing.: W.¥. 611 pp.

WeHe 1»601’1&‘.’.‘.'&, znd A.G. Claxk. 1966,

L« r

2nd Zd. Burgsss Fubli. . Hinnaepolis, Minn. .

3. IeClerg,
373 2p.

nizue.

4. Snedecor, G.¥., and W.O. Cochran. 19628. Statistical Methods.
Jowa State College Press: imss, Iowae 593 oo.

5. Staeel, RaGeP., and J.H. Torrie 1360, Principles and IToce

Statistics. 2nd Z4.

&kn

on gensory sethods

edox, taste, LRia-

Fiald Plot Tech-

=d.
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Saries 91: EIPFICACY CF ANTIMICRUBIAL AGENTS

Subsgeriss 91A: TPUBLIC HEALTH USES

§ 91-1  General recuirements.

{a) Score. Section series 91-1 %o %1-8 contalins reguirements for
testing and performancs of antimicrobial pesticide products with public

health uses for which efficacy tast data are reguired to he submitted to
support registration. These include all antimierobial prmducts intended
to contrel microorganisms infectious for man in any area of the inanimata
environment whers these microorganisms may present a hazard %o huoman
health. The label glaims for am antimicrebial product deterzine whether
or not it is considered to be related to human health. Refer to Subdivi-
sion B, §§ 101-1(b),!{c),{d), and § 101-20 (Label Identification of Health~
Related and Mon-Health Related Claims for antimicrobial Agents) for
additional information on the relatisonship between label claims, human
health considerations, and performance reguirements for antimiczobilal
products. For those uses of antimicrobial pesticide products which are
identified as not directly related to human health, guidance for testing
and performance are provided in Subseries S1B: Mon-Public Health Uses.

{b} General -testing requirements. To fully comprehand the data
required o demonsitirate the effactive performance of wvarious types of
antimicrobial pesticides, the zpplicant should understand the fpllowing
basic information. This information is critical to the development and
submission of approrriate data.

{1} Test substance. TUnless otherwise specified, antimicrobial
pesticides must be tested on the formulation to be offered for sale and,
in some cases {e.g., pressurized gprays} with the produact in tha sane
packaging intended to be marketed. The manufacturer must also submit
effectiveness data to show that he can ¢onsistently reproduce the for-
mulation {batch replication), as well as tn shew thaz the product will
retain its effactiveness for & minimal period of storage under average
conditions to which it is likely toc be exposed (shelf-1ife stability).

{2) Tast methods. The product must be tested Iin accordance with the
proposed directions for use. Section 91-30 contains citations for ACAC
test metinds referred 4o in this section. These methods, and supplemental
medificaticns for registration testing, as well as other suggested test
pProtocols or criteria, are entered separately in the § 91-30 or are
described individually in the following sections.

(3} Neutralizers. In testing the efficacy of any antimicrobial
praduct, appropriats neutralizers should be employved in the microbiological
assay system, and evidence must he submitted to show that tha neuzralizer
exployed inactivates the active ingredient{s) and d&oes not possess any
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" blocd serum. ([Refer to § 91-30(e) Suprlemental recommendation No. <.

antimiczebial ackivity itselfi. In lieu of chemicazl neutralizaction, it aust
be documentad that appropriate subhculiunre tachniguas have bean ovnloy&d
that preclude residual carrzvover of active ingredient(s). (Ses § 31-10{a)
Supplemental recommandation Ho. 7.3

(4) Duration of testing. All products teszted by methods referemeed
in the § 91-30 may be testsd at the exposure zZeriods prescribed iz zhos
methods. However, if the product iz to be representad in ilzbellng Ior usa
at expusure perinds gshorter or loager than those specified in the nathoed,
the metivd must be modified, ia a rmer acgeptabla to the Agency, &5
reflect the deviatien in exposire intended. (Ses § 31-30(&) Sunplasental
recommendation No. 1. Refer also to Iabeling Guidelines Iox pesticide
Use Directions, Subdivision =,
% 10143

(5} Reuse of moroduct. Efficacy data nust be developed to substantlats
label directions and claims in regard to the mumber of days or the number
of single applications a rrecarzd use solution ¢f an antimicrobial product,
such as (but acet limited t53) surgical instrament sterilizers or surgical
ingtrument disinfectants, can De used or reused bagfocre a fresh ssliution
must be prepared. (Refer also to § 91-30 Supnplemental recommentation Ne.
5 and Subdivision H §§ 10l.) Such data must sbhow retention of the claimed
level(s) of antimigrobial activity in thae use solutisn affer repeated
microbial and other appropriaza challenges for the pericd of time or
number of times speclfied in the dirsctions for use.

{6) vVariations in testing, Tha orowvocol fzr testing, test methods,
and basic test elements will vary according to the “ype of producs. trF:
of substrate to be treatad, proposed use pattern, label claims, dirsciions
for use, and other factors peculiar to thar producs. In R2ny cases,
specific requirements (including such elements as veplication) can de
provided only after congideration of all these factsrs. 3Before initiation
of in-~use or simulated-use studies, the propcosed test protocols nav be
submitted for review and comment by the Agency. Complete details of 211
testing procedures and test/control results must be submitted. (Refsxr ta
§ 91-30 for guidance.)

(7) Hard water <¢laim. 3Any product that be
effactiveness in hard watsr must be tested by th
synthetic hard water at the level claimed. {See § S51-30{e) Supplement
recommendation Xo. 3].

ars labsl ¢lazims Ior
e approprizte method in

(8) Organic soils. any product “hat hears label claims for eflective-
ness as a "one~step” cleaner-disinfectant, cleaner-sanitizer, or in e
oresence of light or moderata organic soils must be tagted by the aporopri-
ate method in the prasence of 2 representative organic seii, such as 58

1

additional organic material need not be incorporated into those proceduras
where at least 5% blood serum is already present in the inoculum t2 he
dried on the surface. Wwhen a praduct is recommended. for certain pattemn
of use where the organic soil claimed is of a specific type (3uch as so0ap
film residue or hard water scum), the product must be tested in the oresence

of that specific organic soil.

1)
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" {9) Validation of efficacy. The Agency reserved the option to perform
its own %tests for validatiocn of efficacy of products sealected on a case-by-
case basig. If the applicant cr registrant is rotified by the Agency that
samples zre requirsd for Agency testing, such samples shall be sent to EPA
Microbiology laboratory at the Isilowing address: 3Building 406, Agr. Res.
Center - Zast, Belisville, MA. 20703.

(16} Test failvre, Failure of a product %o pest the specified testing
or performance reguirements constirutes evidence that the product is unlikaly
to be effactive as claimed in actual use. Refar to § 101=1(c) of Subdivision
8 for altezmatives which can be ¢onzidered in such cases.

{c} Terminolegy. Bacause of the variety of migroorganisms to be
conktrolled and the different =2laims and many use patterns of antimicreobial
products, mniforn label tarminology and a common wmderstanding of a faw
key words are Important o a orogram for evaluvating product periormancs.
Therefore, the principal labeling terms used o describe antimicroblal
activity and performance are defined iz § 101-1{2) of Subdivision H.

§ 91-2 rroducts for use on hard surfaces.

(a) Bteprilizers. The follswing apply %o all products represented in
labeling as sporicidal or steriiizing agents:

{1} Test standard. The ACAC Soricidal Test {§ 91-30 Recommended
method Wo. 1) is reguired. Sixty carriers representing sach of two tyoes
of surfaces {(gorcelain penicvlinders and suygical silk suture loops) are
required to be tastad against spores of both 2acillus subtilis (ATCC 12639)
and Clostzidivm smorogenes (ATCC 35584) on 3 samples representing 3 different
batches, one of which i1s at lesast 60 days old (240 carriers per sample, or
a total of 720 carriers). ny stexilizing agent (liquid, vapsr, ©r gas)
which is recommended for use in a speciiic device must be tested by the
AQOAC Sporicidal Test in that specific device and according to the divecskicns
foer use.

{2} Performance standard. Rilling on all of the 720 carriers is
required. Data submitted to supoort sterilizing claims will be subject to
validation by tes:ts conducted in the Acencv's Microbiological laboratory
before the product submitzed for registration will be considsred acceptable.

{b) Disinfectants (limi+ed efficacv). Wwhen a disinfectant is recom-—
mended in labeling for use against a specifig major group of microorganisms -
only {such as Gram-necative or Gram-positive bacteria), it i1s considered
to have only limited effectiveness, and coaseguently, only limited value
as a disinfectant. The following recuirsmen=s apply to such products:

) (1} Test standard. Limited disinfectant activity must be substan-
tiated with efficzcy data derived from esither the Associaricn of Cfficial
‘Analytical Chemists (ACAC) Use-Dilution Method for water-soluble powders
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and lizuid products (§ 31-30 Reocommended method YNo. 2), or the AOAC Germi-
cidal Spray Products Test {§ 21-30 Recomumended method Mo. 3) fox spray
products. Sixty cawriers ara recuired on sach of 3 samples, represanting

3 different batches, one of which iz at least 60 days old, tested against
Salmonella cholerasgula (ATCC 10708) for effactlveness against Gram-~negaitive
bacteria, or Stacnvliococcus aursug (ATCS £528) for effsctiveness against '
Gram—-positive bacezria.

(2) Performance standard. The mroduct must kill the test microorgan-~
isms on 39 out of each set of 50 carriers ko provide significarnce a2t tie
55% confidence level.

aneral ocr broad-spectzmum efficacy). When a
¢ in lapeling as having a broad specorum of
ggting is reguired. The following requizements

{¢) Disinfeccants |
disinfectant is recresente
atiyity, Te extansive t
apply to such products.

{l) Test stsndard. Sixhty carviars on each of 3 samples, representing
3 &iferent batchas, one of whizsh i3 at least 60 davsg old, zust be tasted
sgainst both S, choleraesuis and S. aureus. ([Empley the ACAC Use-Dilotion
Method (§ 91-310 Recommendad methed No. 2) or the AOAC Germicidal Spray
Products Test (§ 91-30 Recomrended merhod No. 3).]

{2} Performancs standard. Same ag in paragraph (B){2) of this section.

{d) Disinfectants (hospital or medical environment efficacv). (1}

Test standaxd. The following azpply when a diginfeciant is rerommended in
labeling for use in Magpitals, ¢linics, dental offices, or aay other medical-
related fasility: 3Sixty carriers are reguired on each of 3 samples, repra-
senting diffarent batzhes, one of which is at least 60 days old, tested
against each of the following: 5. aursus, 8. choleraesuis, and Pseudoronas
aeruginosa (ATCC 15442). [Eaploy the ACAC Use-Dilution Method (§ 21-30
Recomrended method ¥a. 2}, or the ACAC Germicidal Spray Producks Test

{§ 91-30 Recommended method . 3}.) :

(2) Performance standard. Same az in paragraph (k)}{2) of this section.

{e) Pungicidss (pathogenic frngil)., These reguirements apply to
disinfectants wiich bear additicmal lazbel claims of effectiveness against
fungi pathocenic to man: ?

{1) Test standard. Effectiveness of ligquid disinfectants against
pathogenic Zungl must be suppor+ed by efficacy data derived Izom each of
2 samples representing 2 dfferent batohes using the AQAC Tungicidal Test
{§ 91-30 Recommended method No. 4) against Tricheohvion mentagrophvies
(ATCC $533 is suitable}.

{2) Performance standard. Xilling of 2ll fimgal spores is reguired.

{3) Alternative test stapdard. Altsrnatively, the AOAC Use-Dilutisn
Mathod, mondified to c¢onform with appropriate elements in the AOAC Pungicidal
Test, may be employed. If the product is inzended for use as a spray, the
AQAC Germicidal S?:ay roducts Test must be emploved. Ten carriers on each
of 2 samples representing 2 differant batches must be employed in ths test.




{4} Alternative performance standzard, Zilling of the fungal spores
on all carriers in reguired.

(£) Virucides. These regquirements apply to disinfectants which bear
additional label claimg of effectiveness against vizusss. Most virucidal
pesticides are intended for use on dry inanimate surfaces. Tor this reason,
acceptable virclogisal data are unsually develcped by carTisx merhods.

{1) ™est standard., The fest pust simulats in-use zonditions. The
specifiec vitus to e restsd mest be inoculated onto hard surfaces, allowed
to dry, aand is then treated with the product according to the directions
for use on the product label. Each specific virus agaiast wnich sffective-
ness is claimed must be 2rsated, ¢ demonstraca virucidal activicy of a
preduct againgt dried vizuses on inanimate surfaces, petsi disnes, glass
gliges, stainless steel cylinders, or other approprizts test surfaces nay
be used. The test surface must show a Tecoverable virts titer of at least
104 particles per surface. Virucidal performance nust pe demgnstratad for
each of two batches of product, eack batch in =mploy a siangie surface
speciman in the test. (Refer o § 971~ ~30 Recommended method Mo. 3.)

{2} Performance standard. Inactivation of 7izus nust be demonstrated
at all dilutions when no cytotoxicity is observed in the assay svstem, or
at-all diloetions above the cytotoxic level when it is olserved. The data
muist dempnstrate at least a 3-log reduction in virzl ziter Jor botld samples
when cvtotoxicity ig present. The calculated viral tirters oust be repor:ted
with the test resulits, '

(g) Tuberculocides. The following raguirsments apply £o disinfectants
which bear additional label claims of effectiveness as ruberczulecides:

{1} Test recuirements. Effactivensss against Mveoobacherimm tubercus
losis must be substantiated with data derived on 10 carzisrs by the RZCAC
Tuberculogidal Activiity Mathod [IX. Confirmative In Vitzo Test for Determin-

" ing Tuberculocidal Activity (§ 91-30 Recommended metilod No. 6)] agains:t

M. tuberculesis var., bovis (BCG) Ior each of 2 samples rspresenting two
different batches of a ;*1u_d product under test. IS the product is a
spray, the procedure must be zodified to cenform with The ACAC Cermicidal
Spray Productzs Test using the media, test culturs, and other elements
described in the AQOAC Tuberculocidal Activity Merbod.

(2) Performance standard. Tilling of the test microorganisams on all

. carriers, 3nd no growth in any of the inoculatad tubes of two additcion

media, is reguired.

{h}) Phencl coefficient(s). Data Srom this test are recuired only
when permitted phenol coefficisnt claims are made in 1azel_._ of disinfec=—
tants. ~ [See § 101-3 (k) of Subdivision H for theose labeling claims which

are permitted.]

(1) mTest standard. ©Dhenol coefficients for Salmwnella tvohi (ATCS
6539}, the only offigial test organism, and foar any edditional Gram-negative
or Grazmpositive asporagencus bacteria must be determined by the ACAC Phenol
Coefficient Mathod {§ 91-33(e) Recammended method No.7) on sach of two
samples representing 2 different batches against eacsh bacterium.




(2} Performance standard. The phesnol coefficient i3 a wume:ical

vzl e that compares the bactericidal concentration of a disinfactant o

e bactericidzl congentration of pure phenal. Thisg numerical valua is
obtained by dividing the greatest dilutlon of disinfectant killing 3.
typhl in ten midutes, Dut not in five minutes, by the greatest dilucion
of thenol showing the sama results. 3ince phenol coerfficient values are
usuvally an unrelianle index ag &5 the effective uss~-dilution of a
di ginfactant product, 2he ADAC Use~Dilution Mathnd must be emploved to
determine the actual disinfecting efficacy of a product, and its effecti?e
use dilvtion.

.

;Ti Additignal micxcorgznismeg. The following requirements apply 4o
disinfectants which hear label claims againgt specific *ic*ccrjaqlfﬁs
other than those named in the A0AC Use=Dilution Merhod, ACAC Germicsidal
Srray Products Tesk, ACAC Fungicidal Test, and AGAC Tuberculocidal activicy
Method {(zee § 21-30 Recompended methods Mos. 2, 3, 4 and 6., and oot includ-
ing viruses isee paragraph (£} of this section for virucides].

{l) Test standard. Effectiveness cf disinfesctants against addizional
speclific micruocyganisms must be determined by e;*“e* the ACAC Use-Tilutilon
Method (§ 21-30 Recompended mathnd Mo. 2) or the AQAC Germicidal Sprav
Products Test [§ 21-30 Recommended method %a. 3), as apgropriate, on 10
carriexs for each of 2 samples represencting 2 diiferent batches agaiast
each microorgacizm

{2} Performance stancdard. Rilling of the tast aicroorzanisms on
all carriers is reguired. TFlata cowmnt dz2ta, on approcrrizte culture madiz,
must be submitted on each test miroorganism o demonserate that a concen—
tration of at leagt 104 nizroorganisms suvvive the carri r-ﬁ“ylng step
to prowide caﬁ::c?nl results at =he 95% confidence level. [Refar o
§ 91=30(e) Supplemental recommendation No. 6.)

(3) Sanitizers (fosr non-food-contact surfaces). The following
requirements apply to products bearing label clains for effectivensss as
sanitizers for inanirate hard surfaces other than thmae which come in
contact with fcod or beverages (e.g., flocors, walls, furnishings).

{l) Test standard. These zroducts must be tested by a protocsl
incorporating the basic elements outlined in § 91-30 Reccmmended method
¥o. 8.

{2) Performance standard. The results must show a reduction of at
least 99.9% in the number of each test microcorganism over the parallesl
eontrol count.

(kJ . Sanitizinc rinses (for previcuslv cleansd food-contact surfzces).
The following recuirements apply 4o any pzoduct with a label recommendation
for treatment of rreviously-cleaned food-contact surfaces {e.g., ¢ating and
drinkirg uc rensils and focd processing eguirment) as a terminal sanitizi
rinse. Antimierobial agents applied to Zocd-contact surfaces are defined
as incidental food additives under the Pederal Iood, Drug, and Cosmetis
Act, as amerlded (21 U.3.C. 201 et seg.), and reguire z food additive r=2gu-
lation or an exemption from such regulation. Recommendaticn cf a potable
wxter rinse after tTreatment does not preclude this recuirement.




(1) Halide chemiczl ovreducts. Tfficacy of sanitizing rinses forma-
lateld with iodochors, mixed halides, aznd chlorine-bearing chemicals must
be demonstrated by data darived from the ACAC Available CThlorine Germicidal
Equivalent Concentyation Matihod (§ 91-30 Recommended method No. 3).

{i) Test standard. CD[Cata Srom one test on each of 3 samples, .
representing 3 different Patches, one of which is a2t least 60 cays old,
against Saloonella tvoiil (ATCC 653%) are ceguired.

(ii) Performance standard. Test results must show product concen-
trations eguivalant in acrivity +5 50, 100, and 200 ppm of zvailable
chlorine. {The Teferencs standard in sodium hypochlorite.]

{2} oOther chemical products. The efficacy of sanitizing rinses.
formulated with guaternary ammonimum comrounds, chlorinated tyisodim
phoaphate, and anionic detargent-azcid formulations must be substanitated
with data derived f{r-cm the ACAC Germicidal and Detergent Sanitizers Method
{§ 91-30 Recommended method ¥o. 10). : ' :

{i} Test standard. Datz %from the fest on onz sample fzom each of 3
different batches, one of which is at laast 60 davs old, against =h
Escherichia copli (ATCC Li229) and Starnvlococcus auresus (ATSD 6538) are
required. When claims for the effectiveness of the product ia hard watar
are made, all required data must be developad at the hard water lavel

claimad.

{il) Performance standard. Acceptable resulis must demcnstrate a
99.999% reduction in the number of each test milcroorganism withim 30
seconds. The results musit he reported according to the actual count and
percentage reduction over the control. '

{1} Residual hacteriostatic activitry of drisd chemical residuss on
hard inanimats surfaces. Bacteriostatic clainms ars permitizsd only
against microerganiszs idsntifled as causing econcmic or aesthetic problems
{e.q., odor—-cacsing bacteria) in the presence of moisture; but not fnr
public health uvzes. Testing and performance guidance Zor nop-public

Q%ﬁhh?ealth uses are provided in Subseries 913,

T {m) Residual self-sanitizing acetivitv of dried chemical rasidues on Ny
hard inanizmat= suwfaces. The Iollowing cecuirements apply to products |
idual self-sanitizing activitcy (i.e.,

which bear label e¢laims to ”rov4de rasi
significant reducticn in numbers of in
. present or subsegquently deposited) on teated surZaces that are likely o
«& " become and remain wet under normal conditions of use.

nfactious microorganisms which may be

- -]

®

! {1} Test standaxd. Fach test must include the following basic elements:
ﬁ? ”ﬁ\ {i} It must be based upon an adegrately controlled in-use study or
ﬁ:rf“ simylated in-use study employing 2s test microerganisms those target
SN pathogens that ars likely to be encountered in the environment in which

8 the product is to be used.
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(i1} Inccula of the ‘est microcrganisms at a sufflcient cones
to provide at least 104_3u:v_mors on “he parallel control SUrface Musw we
employed for initizl and subsequent challenges.
(1il) The residue on the treatad gurface(s) must be activated by tha
additicn of moiskture in a marpner and over an exposura reriod identlical o
the use patterm for which the smroduct ia intended.

(iv) CQuantitative bacteriological sampling st be copducted at
freguent and regular intsrvalsg.

{v) The samz type{s) of surface wiithout ile treatment must be emploved
in tha test and inoculated in z manner and over an axposure perlod identical
to the use pattern for which the product is intended.

{vi} Twhe enviroomental conditicns, such as relative humadiry and
temperature, employed in the test must also be rsported; these must be the
same a3 thoge which are likely to be ancoumtered under normal condiitions
of use. :

{5} Performance standard. For residual self-sanitizing claims, it
must be demonstrated that at least 99.9% reduction in the nvmbers of Lest
microorganisms oecurred on the treated surface(s) over tiat of the parail
control gurface{s).

el

§ 91-3 Products requiring confirmatorv data.

{32} Specific sitnatisns. Confirmatory data (supplemental to the basic
referance data) are reguived in certain situations in which an apoplicant
intends to utilize previously submitted basic efflicacy data to support an
application or amendment for registration of a product. Confirmatory data
are reguired on an applicant's own finished croduct o demonstrate his abillty
to produce an effective foroulation. There ars three commonly encountered
sitpations in which ap apglicant iz permitied o use previcusly suobmitt
basic efficacy data, and subnit only confirzatory data to support the regis-
tration of the antimicrobial produck. These three specific situatidons and
the corresponding reguired confirmatory data are described below. These
specific confirmatory data are rot applicable o any other catagoriag 5T
antimicrobial products. For ussa parhsrns other thar thnse. indicated helow,
required confirmatory data will be detaymined by the Agency on a case-by-
¢ase basis.

{d) Produnct formulationg which are identical or dilured forms-of a
recistered wroduct. In this sisuation, the product proposed for Cegistra-

tion hz2s foxmulaticn, claims, and recommendations fox uze ldentical o those
of a product already recistersad and manufactured by another ragiscrant. The
proposed product is nmerely repackaged, relapeled, or is a sinple dilutics




B L e

58

{1) Data standard., A document suhstantiating that the product 1§
formulated by the recistrant for another zprlicant must be submittad.
Speclfic refarences to the supporting data developed for the original
proeduct are also recuired.

(2} Teat standard. If the product iz a pressurized spray, all i
materials and devices must be shown to be identical &0 those utilized by
the basic registrans. Porithermore, the £illsr rpackaging company Tust Za
the same [or both products. If this identity cannot be gubstantiated,
the aprlicant must submit complete afficacy data by tha apocropriate test
methnd, which will be based upon the -laims made Zor the product. ([See

pazacraphs (b) thru (g) of § 91-2 of this Subdivision for tast and

perfproance standavds.] Specific refersnces ro gupportiog data developed
for the original product ars also reguired.

{3) Performance standard. All documentation surmitted must be
arpropriate and correct. '

{c} Duplicated product formulations. In this situation, the formula-
tion for the product provosed for registration duplicates a formulation
which is registered, hut the Two products ars not manufactursd (or packaged)
by the sama company. The chemical composition, label claims, and recommen-—
daticng for use are identical (in substance) to those accepted for the
original registered product. See paragraphs {e) through (h) of this section
for the test standards and performance standards for the confirmatory dara
that are to Ye submitted. Specific refearences to supporting data developed
for the original product are also reguired.

{4} Mipor formulation change in a qurrently registered osroduct. In
this situation, the change io the formularvion is relatively miner, =.g..
changs in the level of an inert ingredient. The label claims and reocommen-—
dations for use are Iidentical to *hose accepted for the Tegistered formula-
tion., Eee paracraphs (e) -th:wough {(h) of +his saction for the test standards
and performence standards for the confirmatory data that are to be submitted.
Specific refarences to supporting data develorped for the original product
are alsoc Ieguired.

{e) Disinfectants (limiied affigacy). (1} Confirmato *
Ten carriers on each of two samples regresenting 2 different batches
tested against either Stavhvlocsccus aursuns oF Salmonella choleraesuis,
depending upon the microorganism against which the acuivity of the product
is limited. [See paragraph (%) in § 31-2 of this suhdivision.! The XCAC
Use-Dilution Method for liquids, or the ACAC Germicidal Spray Producis Test
for spray crodiocts, oust he used with the same modifications employed Zox
the original rafesrenced data. Certification is required specifying that all
parts and materials used in manufaciuring the contziner for pressurized scray
disinfectants are identical to those specified by the basic manufacturer.

(2) cConfirmatorv performance standarxd, Killing of the test microorgane
isms on all caxriers is regquired.
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Diginfectants {ceneral or broad scectrum efficacy). (1) Confizma-

r -~

)
torv tas

; t standard., Ten carriers on each of two samples reprasenting two
different batches must be tested acainst botk S, aureus and S. cholaraesuds,
using the ACAC Use~Dilution Methond for liguids, ¢r the ADAC Cermicidal Scray
Products Test foxy soray products, are required with the same =mediflications
emploved for tha original referenced data. Certification ig required specify-
ing that all parts and matarials usad in manufacturing the container for

mressurized spray dlsinfectants are identical to those specified by the basic

manufachurer,

(2) Confirmatnry rverformance standard. Xilling of the test microorgan-—
fsms on all carrisrs is reguired.

1}

{g) Disinfactants (hospital or medical environment e
Confirmatory test standard., Ten cazriasrs on each ¢f twe samples represent-
ing 2 dlfferent batchea ars reguired against each of the following: Sa
cholerzesuis, S. aursus, snd Pseudomsnds asrucinosa. The AQAC Use-Dilution
Mathad for liguid products, or the ACAC Germicidal Spray Products Testc for
sgray products, must Se used with the game modiflgztions emploved for th
original referenced data. Certification is reguired specifying that all
parts and materials used in manufasturlng the container for pressurized spray
disinfectants are ildentical 4o those specified by the basic manufacturer.

(2} Confirmatorv berfnrmance standard, Filling of the test microorgan=
isms om all carriers is reguired.

{h) Sanitizews (Ffor nrevicusly clesned food-econtact surfzces). (1)
Confirmatory test standard. Cne tsst on one saxple, with or without hard
water (dependinpg on label claing), Lz requirsed using either: The ACAC
Garmicidal and Detergent Sanitizers Test (§ 91-30 Recommended method No.
1) against Escherichia cold for cuaternary ammnixn compounds, chlorinatad
trisodium phosghatse, and anionic dstergent-acid furmulations; or the ACAT
Available Chlorine Germicidal Eguivalent Concentzation Test (§ 31-30 Recom-—
mended method No. 9) against Salmmpella tvchi for lodophors, mixed halides,
and chlorine-hearing chemicals.

{(2) Confirmaterv rcerformance standard. See paragraphs (k) (1) (id) and
(k) (2)(ii) in § 91-2 of this subdivision for acceptable results.

§ 91~4 Products for use on fabrics and textiles. - C-

(a) Laundry additives. The following requirements apply to antimicro-
bial products which bear label recommendations for use in the %reatment of
launéry (as a ore-spak treatment or in household and commercial laundry

operations) to provide various levels of antioiczobial actiwvity includin

disinfection, sanitization, or residuval self-zanitization.

(1) Disinfecting ore-soak treatment. Iffectiveness of products for
"one-step” cleaning and disinfecting of hard surfaces {(in the presence
of moderate azounts of organi< soil) may be extrapolated to disianfecting
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of soiled fabrics by total immsrsion in the use solution prior to routine
laundry operations. The requirements are as follows:

(1) Test stz.rda:d. The ACAC Use Dilution Methsd {§ 91-30 Recommended

methnd No. 2) rodifisd to lnclude organilc soil (§ 91-30(e) Supplemental -
recommendation No. 4) zust be employed in accordance with § $1-2(h) (1},
(e¥{l), e {(d){Ll). .

{ii) Performance standard. Same as § 91-2(h)(2}.

{2) Disinfecting laundrvy additives [nea-residnzl). The Sellawirng
requirements apply to products whlch bear label claims as i s'"fec‘- ts
for use in automatic or zmanusl washing machine aperations.

{1) Test standard. A suggested trotocol, published by Petzocei and
Clarke in the Jowrmal of the Association of Officilazl Analytical Chemists,
is referenced in the § 21-30 Recommended method No. li. ™t protaocol is
a simulated ino=-use study. Sswever, an actual ine—use study utilizing washing
rachines may bhe amploved. ™2 Hmllowing basic elements must be incorporated
in either study:

{A) The test microorganisms are Xlepbsiella pneuronize (ATCC 4352}
and Staphvlococcus aureus (ATCC 6338)., If the product is intended for
use on hospital linens, 14 nust be tested against the test m_c Toorganism
Pseudomonas aertginosa (ATCC 15442).

{B) Propagation of culiures, fabric-to-water ratios, test naterials,
water tamperatures, exposure time, subculture media, and the basic procedures
must be the same as those specified in the Petrocel and Clark protocol.

{C} Tests must be conducted with 3 samples representing 3 diffezent
product batches, cne of which is at least 50 davs old. Each sample must
be tested with 9 fabric swatches against esach of the test bacteria.

(D} The method employved must be desicned to include festing of both
the fabric and laundry water (5 ml from the automatic washer, or .5 =l
from the simulated washing device) in individual widemouth jars containing
subcultire nedia and neu¥rzlizerz. The laundry water-to-media volume
ratio must not exceed 1:4

{E) Growth or no-growth must e recorded after a 48-hour incuhation
period.

{ii} Performance standazd. There must be no growth in the £abric - v
subcultixres and no growth in the stkhcultures from the laundry water with
each test microorganism.

{3) Sanieizing laupdrv additives (nom-residuall. The following
requirements apply to products which bear label claims as sanitizers Zor

;
use in automatic or manual washing machine operations.

{1} Test standard. The same %4ype of studies re‘erred to in paragraph
{a}{2){i) of this section must be emploved for evaluating the efficacy of
laundry additives intended to sanitiza laundry, with the following exceptions:
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(A} Zach of the product samples must be tesated with 3 cloth swatches
againgt aach of the required test hacteriz.

(2} @Quantitative bacteriological assavs must be conducted and the
plate comts remmrted for the cloth swatches and laundry water

{ii) Performange standard. At least 99.3% reduction In bacteria ovar
the control comt Zoxr both laundry water and fabric must be demonstrated
t z2icrcorganism.

(4) Self-sanitizing laundry additives fryasideal). The Iollowing
reﬁuirements apply to products which bear lahel claims to provide residual
self-sanitizing activity (i.e., significant reduction in numbers of infec—
ticus microorganisms which may contaminata the items) on tyeatsd fabrics
when used iz automatic or manmal washing nachine operations (usually in
the final rinse}. Lsbel claims for residual antimicrobial activity on
laundered materials or articles can only ke considered in those situations
when such materials are likely t0 become and remain weht {foo exampie,
diapers, and Led linens of incontinent persoas) undex 1o*mal conditions of
use and siorage between launderings.

d« & suggestad protocol peblished by Petrocci and
Clarke (*nf erenced in § 91=30 Recommended method Mo. 11) is acseptzkle
c

+ ™a basic elements outlined in the protocol of

the "Quantitative Procedure” of the Amexvican Association of Tex=ile Chemists
and Colorists (3ATCE) Tsst Methond 100-1574 (see § 91-30 Racommended method
¥ 12) emploving Stashvlceoccus aureus {(ATCT £538) and Xilsbsielila
meurrcniae (ATTC 43352} are acceptable for evaluating the : residual antimicrp-~
bial activity. Howevexr, 3 samples representing 3 different product baitches
must be te2sted, and the following modifications to tie method sust ke
incorrmrated; :

(A} Use a sufficient number of swatches placed exactly on *mp of zach
other so that they comrletely absarb 1 ml of inoculum which ls prepared %
contain at least 107 =mizroorganisms/al:

{B) The number of swatches used per jar nust be rsported;
{C) Incubation of the swatches must be at 20-21°C (88-73°F);:

(D) Quantiiative uac-arialog_ca* assays shwuld be performed at the
following «ime interval ¢, 30 min., l-hr, 2-hr, 3-hr, 5-hr, and 24-hr.
Consideraticn can he given o fewer or different time intervals, depending
on the label claims, on a case-by-casa basis.

{ii) Perfsrmance sta ndarﬂ For residual self-sanitizing clains
against pathogeniq zicr anisms, the reduction of each test nmicroorzanism
must be at least 99.9% over the "O-time" control and the parallsl untraeated
ipeoculated control.
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{5) 3Bzcteriostatic laundrv additives (rssiduzl). Bactariostatic
claimgs are permitted only againgst microorsaniscs identified as causing
economlc or aesthetic problems (e.g., odor-causing bactarial); but net Ty
public he=alth uses. Testing and performance cuidance Sor non-public
health uses are zrovided in Subseries 913,

{{b) Carpet sanitizers. The Dllowing reguiresments apwly to products
besring label claims for effectiveness as carpet sanitizars.

El) Test standard. Sanitizers for ore=-cleanad carpeting must be
tested by a protocol incarporating the basic elszents of § 91-30 Recommended
metkod No. 13. IFf the product is interndad £ be rspresented in labeling
28 a "one=gtep™ cleaner-sapnitizer, :the method aust be mdified by including
an appropriata soil with the bactarial inoculwr. The following Isquircments
must hea mat:

(1) Three product samples representing 3 separate batches, one of
which is at lsast 50 days o1d, must be tested against Stanhviococcus
aureus {(ATCC £333) and Enterobactser aerogenes (ATTC 13048) with 2 different
types of representative synthetic carpeting, suen as acrylic and polyoropyl-
ene tufted-ioop types. If the product is intended for use in mospitals or
medical inswitutions, it must also be tasted against Pssudomonas aerucinosa
(ATCC 15442). If the product is also intended for usa on wool carpeting,
an additional rerresentative sample of wool carpet mmst be tested: otherwise,
the label must bear a disclaimer £or use on wool. All type carpet samples
tested must be fully identified by the pile fiber, pile yarn weight of
finished carpet, pile density, and tuft height. Adecuats conizOls Best
demvnstrate that bacteriocsgtatic agents in the carpet pile or hacking do
not interfers with the tests results.

{ii) The amount of solution applied to the sample carpeting in the
tests must be detsrmined and extrapolataed to obtain the amount of the uze
solution of product to he applied to carreting {(velume per it area) as
stated on the label.

TN :
(2) Performance standard, A 99,.9% reduction of test bacteria over
the scrubbed control cowmt mua® be demonstrated.

(c) Mattresses and upholstered furniture. The use ¢f gases or vapors
is currently the only eifgctive and practisal zeans of treating matiresses,
upholstered furnituw=a, pillows, and similar obiects o sterilize, disiafect,
or sanitize acainst micrvorganisms. The following requirements apply <o
products bearing such label recommendations.

{1l) Test standard. Simulated-vge studies in wihich artificially-
contaminated articles of this tfype are emploved must be performed to demon~
strate the level of effectiveness intended, as follows:

{1} Zach test ar%icle mugt be inoculated throughout the entire article;

{11} Samples must be taken or withdrawn randomly from the entire
treated article and cultured for nicrobial growth:
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é {114} An adequate control using a similar wntveated article must be
' enploved in such a atudy; ‘

(iv) The tast protoesl, including such elements as replication, test
microorganisms, etz., will vary with the level of effectiveness intended
and the directions for uvee of the product, but the hasic elements dascribed
above mugt be incorporated in any test umotoool;

{v) A complete descriptlion of the %est protscol employed must be sub=
mitred. '

{2) Performance stazndard. (i) BSame as § S1-2(z)(2) for sterilizing:

{ii) Same as § 91-2(D){2}), (c)(2), or (d)({2} for disinfecting?

(111) Same as § 91-2(3){2) for sanitizing.

wzilas, The following

[&1]
r
L]

Il

{d} Imprecnated self-sani+izing fahrics an

- regquirements apply to groduczs intended for treatent of fabrics and textile
materials, usually duzing the manufacturing process, to gprovide durable
residual self-canitizing activity (i.e., significant raduction in nuxbers
of infectious microorganisms which mav be subseguently deposited on the
finished item) in the presence of moisture or wet contamination.

110y

(1) Test standard. The test standard is %he same as in § 91-2(m) (1)
of this subdivision, emgleoying as “est and contyol surfaces the treated

. and wmtreated fabric material or finished items, as appropriate.
S (2} Performance standard. Same 23 in § 91-2!{m){2) of this subdivision.

(2} Imoregnated bactaoriostatis fabrics and textiles. Bacteriostatic
clains are permitted only against microorsainsms identified as causing
economic or aesthetic problems {(e2.g., odor-causing bactesrial; but not Inr
public health uses. Testing and performance guidance Zor non-public health
uses are provided in Subseries 913.

§ 91-5 Alr sanitizers

{a) General. (1} Thaese requirements apply %o products hearing label
claims for tregtmant of air o I vse tha numbers of airtorne
microorganisms. There is considerzble evidence that glycol wvapors gproduce

' significant decreases in numbers of viable airborane haczeria under relatively
wide conditions cf relative humidity and temperature when properly and contin-
wously dispensed by a varorizing device so as to maintain suitabls concentra-

- ticns in the air of enclosed spaces.

o {F
B
8
AT
£
[
3]
iy
om

(2) wWith disvensers for the intermittent treatrment of air, such as
pressurized zercscls, several investizators have shown that glycols {tri-
ethylene, dizropylsne, or propylene glycol}) at concentrations of 3% or morxe
in such formulations will temmorarily reduce numbers of alzlorne bhacteria

6 when zdeguate amounits are dispensad under relatively ideal conditions,
o
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(3) fFor other typas of products intended fnr the treatment of 2ir,
claimg for reducing numbers of airbaorne microorganisms will be conasidere
providing supmorting experimental data are submitted to justify such claims.,

{b) Taost standard. Xo standard metwd for evaluating air sanitizers
has been adopted. Froposed testizg protocels Sor studies of this xind may

be = tied Zor review and evaluation by “he Agency prior o iniddation
of tha test.

(1) Glveol oroducts. FTor rroducts containing ax lsast 5% glycols
(triethylene, dipropyleane, and/or propvleme glycols), cuantizative chemical
datarminations awst be performed, using an a2ir sampling device, to show the
conecentraticon of glycel vapor achieved with ths product, used as directed,
in an encloged experirmental room or chamber.

{2} Other oroducts. Teor oroducts other than thoge specified In para-
graph {b)(l) of this secticon, gquantitative microbiclogical assavs must be
perforred, using an air sampling device, to show the level of reduction of
viable microorganisms achieved with the rwoduct, used as directed, in an
encilosed experimental roaom or chamber. The rwimary test bacteria are
Ftaphvlococous aureus (ATCC $338) and Xlebsialla pneumeoniae (ATCC 43252).

If the product is intended for usa in hospitals or medigal environments,
Psevdomonas aernoinosa {(ATCC 15442) must also be tested.

(3] The methodology employed, such asz spraying and sampling progedures,

and the environmental conditiong in the room or chamber, such as temperatures,
relative humidity, =te., mast be rerorted. Raw data, as well as any statise
tical or graphical intercretation of the results, must be included in the
resrts.

{c} Performance standard. (1} Glveal products. The results must
‘show that adequate glycol vabor conceatrations (30% saturation or wmors}
are achieved in the air of the test enclosure.

(2) Other vroducts. T™a results gust show a vizble count raduction
of at least 93.3% over the paralliel untreated conrc-ol, after corrscting
for settling rates, in the air of the test enclosure with each of the
required test bacteria.

b
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§ 91-6 Products for orocessing and industrial uses.

l

{a) Bacteriogtatic sreservativez. Currently, only non-public health
claing are permitted for sroducts to control amicroorgenismg recognized as
cauzing ecconomic or aesthetic problems in rrocessing aznd industrial uses.
Testing and performance guidance for these oon-public health uses aze
discusged in § 91253 of this subdivision. Examples of these vses include:

D fel

(1} Deterioratien of water-hased paints, metalworking fiuids, and
other industrial products;

{2) Fouling of kerosene-based fuels (including jet aviation fuel},
diesel fuelg, and heating oils;

(3} Bactexial growth and spoilage in cane or beet sugar processing.

{h) {Reserved.} é

§ 91-7 Products for control of microbial pests associated with human and
animal wastes.

{a} Treatadents for toilet bowl and urinal surfaces. The follcocwing
requirements apply to products bearing label claims as disinfectants or
sanitizers for toilet bowl and urinal surfaces.

(1} Disinfectants. (i) Test standard. Products recommended for
disinfection of surfaces of toilet bowlzs and urinals must be tested by the
AOAC Use-Dilution Metrod (for licuid products), or the AQAC Germicial Sprav
Products Test (for spray products), in accordance with the requiraments
cutlined in § 91=2(1)(1},{c} (1) or {(d){1l) of this subdivision, 1locte tha%t
the contained bowl water {approximately 26 £1. oz.) must e taken ints
consideration in detexmining the approorate use dilution for tasting.

(1i) Performance stzrdard. Same as in § 91-2(b){2} of this sub-
division.

{2} Sanitizers. (i} Test standard. Products recommended for
sanitization of toilet bowl and urinal surfaces must be 2valuated by an
appropriaté’protocol similar to the sanitizer test for non-food contacht
surfaces specified in § 91-2(3) of this subdivision {§ 21-30 Recommended
method ¥o. 8). HBowever, the test microorganisms nust be the same as
these ocutlined in § 91-2(d) and {¢) of this subdivision in accordance
with the areas of use referred to therein.

{11} Performance staﬂﬂard. T™e results must show a reduction of at

least 99.9% of each test microorganism over the parallel control count.
g pe :
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water. The follewing
aims as sanitizers for

{b} Sanitizers for toilet and urinzal How
requirements apply to products bearing label ¢
toilet and wrinal howl water.

J

{1} Test standard. The product wmust be tested by a simulated-use
study incorrorating all of the following basic elemants:

(i} The product must be addad % samples of +he bowl water from three
toilets or urinals at the use concentration, empleving the reccmmended
method of dispensing. WUnteatsd control samples from the three toilets or
urinals must alss be included,

{11} When the product is avtomatically *mesterad”™ or dispensed in
sore other fashion ints the bowl water (or urinal trap), the consistent
acmuracy 2f the concentzation dispensed and maintained must be Jocunentad.

(iii} Imccula containing representative pathogenic Gram-positive
and Gram-negative test bagueriz must be z24ded o the txeated and control
sanples cof the bowl watsr from ecach of the toilets or urinals to provide
& concentration of at least 104 colony~Zforming wnits per xi.

{iv} Microblal counts of the treated bowl water and the coniwcl bowl
water must be conducted at a minimum of threa axposure intervals, in addi-
tion t a3 *0-time™ contrcl.

{2) Performance standard. The reduction of each test microorganism
mist be at least 22.3% over the "J=time™ control and the parallel untreated
incculated contrel.

{c} Bacterlostatic %resatments for self-gentained toilet svstems,
vomitus abscrbents, and bird and anizal gage litter., 3Bacteriostatic clainmsg
are permitted for such uses against micrvorzaniszns identifiad as causine
economic or aesthetic problems (e.g., odor~causing bacherial. Testing and
" performance gquidance for ron-public health uses arxrs provided im Subseries
S18. :

§ 91-8 Products for freating water svstems.

(a) Drinking warer for hnmans. (1} Public wzter sucplies. Municipal
drinking water must meet the requiremencs of the Safe Drinking Water Act
(Public Law 93-323}.

{1} Test standard. Evidence must be submitted that the chemical
"intended for use as a drinking water disintectant has heen tested under
the auspices of the Cffice of Drinking Watar {WE-330) of the Agency.

" {ii)} Performance standard. Documentation must be submitted ithat
the chemical tested as above has been acceprted for use as a drinkindg wataer
disinfectant under the auspices of =he Cffice of Drinking Water of the
dgency.
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{2) Emergency wataer supplies. ™e following raguirements apply =0
chemical additives such as sclutions, powdarz, or tablets intended Ior
emergency dizinfection of small cuantitiesa of drinking water oi guestionabla
potability by the general peblic in the absence of bacteriological monitor-
ing facilitias:

_ {1} Test standard. Centrolled simulated-uyse studles which represent
actual use conditions must include the fpllowing kasic elements:

(A} Representative levels of organic and inorganic soil contamination;
(3} Various water %Lemperatures;

(€} The specific dosage and exposure period reccmmended fox the
proposed product;

{D} A variety of representative %Zest microorganizms, including cysta,
bacteria and virusss; and

(E}) guantitative determina+ion of the level of microbial contamination
of the water befsrse and after tr=atment, :

(ii) Performapce standard., The treztment must eliminate all test
microorganisms from the water.

{3} Water trsatment wnits. (i) #zater purifler uvnits. Any wmis
intended for the treatment of raw »atsr to eliminate the potential healsth
hazard poged by microorganisms iz identified as a water purifier. The
tnit may rely on physical filtration (pesticidal device), or chemical
treatment (pesticide), or a combination thereof, £o achieve the Intsnded
purpeose of purifying aicrobiclogically non-~potable water by eliminating
water~borne pathogens in the water ijtself., These wmits, such as suimicron
menbranes and absolute filters, which rely =olelv on a physical means of
removal of microcorganisms from water, are identified under the 2act as
devices, and are subject to requlation but not registraticn. The test
requirements indicated below are for the mits containing an antimicrobial
chemical {pesticide).

(A} Test standari. Controlled in-use or simulated-use studies Zor
the vater purifier unit must be conducted under conditions recgresenting
its actual use empleying a definad actual or simalated raw water source
containing a high level of w*c*cb;clogzcal rolluticon, including watertorne
cysts, bacteria, and viruses. The tast design will vary with diZferent
types of units and patterms of use, but must include such basic elements as:

{1) Representative levels of organic and inorganic soil contamination;
- {2) Various water temperatures;
(3) Documentation of the antimicrobial concentration Ifownd in the tast

system;

(4} Cuantitative determinations of the misrobial contamiaasion level
Q of the water before and afiter passage through the unit:
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{3) Documentation of vhe duration of effectiveness or effective
capaclity of the unit befors a replacement 13 necessary.

{B} Performance standard, The treatment must eliminate the microbial
pellution fxom the water.

(il) Bactaziaostatic votable warer traatrent units. Cnly bacteric-
statie claimz are permitted for such mits againss zicroorganisms identifed
ag causing aesthetic problems [e.g., obiectionzble tastes, odors, and the
like). Testing and performance guidance for non-public health uses aves
provided in Subseries 913.

(h) Drinking water for poultry and livestock. Non-drug claims for
traatment of poultry and livestock drinking water with antimicrchials o
provide disinfection, sanitization, or bacterinstagis ars rot considered
to ha directly related to humar health. However, such products require
establishment of a tolerancs from EPA under the Federal Twod, Drug, and
Cosmatic Act. Efficacy *esting and perforrance guidance on non-publlc
health uses are provided in Subseriss $13.

{¢) Swimming tcol watsr. The following requiremenzs apaly to predocts
bearing label claims for swimming peol water disinfection. lMumercus factors
influence the concentrations necessary Zor dsinfection of swimming pool
water in practical apolications: number of swimmers in the gocl; frequency
of use; frecuency with which water is changed; general weather conditions;
and types and degree of aorganic contamination of the watsr by the swimmers
themselves (e.g., suntan lotions and oils) and by various debris. Therefore,
a two-phased study (presumptive laboratory testing and confirmatory field
testing) is recuired, .

(1} Test standard. (1) Laboratsorvy test. TPresumptive efficacy of
swimming pocl watar disinfacteants may be indicated with data derived from
the AOAC Method Zor Water Disinfectants for Swimming Peols (§ S51-30 Recom—
mended method No. 14}, or with slight modifications (e.g., pH) thereof,
against hoth Escherichia cpli (ATCC 1122%) anéd Streptococcus faecalis (FRD).

{Li} Pield test. In addition +o the laboratory test requirements
referred to in paragraph (¢} (1) (i} of thig section, confirmatory efficacy
data shall be derived from in-use tests mder an Experimental Use Permit
in at least two swimming pools. The tests must be conducted for an entire
swinming season {4 to 12 oonths). Remrts must include (hut ara not limited
to) the following information concerning the test mols:

{A) The daily bather load.

(3).- The design of the ol, the racirculation and filter system, and
water capacity.

{€) The zmount and identification 9f all chemicals added daily to the
swimming pool water {including the time, site, and method).

{D} The range of chemical characteristics of the swimming pool water,
such as: pH, nitrogenous substances, metals, and hardness.
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(E) The physical characteristicsg of the swimming ool water, include
ing temperature and cla___ , datarmined at least daily.

(F} Mstesrslogical data, including air temparatuve, raingfall and
number of hours of sunlight {determined daily) for cutdcor pools.

(G} BRactericlegical monitoring, conducted daily, in accordance with
the Suggested Ordinence and Regulationg Covering Public Swizmming Pools of
the American Public Health Association. (See raference in § 91~30 Recom=
mended method M. 14).

(E) The concentration of the antimicrokial agent in the swimming pocol
water monitored daily at the same tima-intervals that the kacteriological
a3say samples ars obtailned.

(I} The method that the preduct user will employ fur monitoring the
level (concentration in ppm) of antimicrobiazl agant contained in the ool
watar,

(2} Performance gtandard. (i} Laboratory sest. The lowest concen—
tration of the test germicide providing results sguivalent to those of the
sodium hyrochlorite control i3 the lewest concentration of the product thai
can be considered gffective.

(i1} Field test. The croduct must meet all af the efficacy reguire—
ments outlined in Suggested Ordinance and Regulations Covering Fublic
Swimming Pacls of the American Public Eealth Association.

(d) Control of Leaionnaires’® disease bactaria in industxial waner

§zstem3. {Resarved)
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§ 91-38 Acceptable methods.

(a) Scope. This section provides recommended methrds for satdisfving
rmost afficacy data regquirements for public nealth uses of antimicrzobial
zgents. It also provides supplemental reacomzendations for codifying or
expanding the recomrended methods ¢ obtain additional data necessary to -
support certain specific claims and/or special patterns of usa.

(b) General. ©Depending upon the type of antimicreobial agent, target
microsrganism, and site %o be treated, zll tests must address those faciors
that would normally be expected <o be encoumtered in the use pattersn
intended for the rroduct, such as: the zethwd of appiication; the nature
of the surface, item, or substrate to be “reated; the presence or absence
of soil or other Interfering conditiong; tomperatuvre; sexposure period;
and the pumber of times or duration of tizme that =ha use solution can de
uged or re—used. The actual tesh ocedure % ke employed will vary
according o the characteristics of the preduct, the target pest(s) and
the patzern of use ijntended. Specification of methwds in thege Guidelines
for all conceivable public health uses is pot feasible, and the applicant
must be responaibla for the validity of the test metind selectad to
substantiate efficacy. The aprolicanta should asgurs themsgelves that the
selected method is current and applicable oo 4the product and usa(s) pro-
posed for reglstzation. Reference to Labeling Guideines for Pesticide Use
Directions, Subdivision H, shwuld be mads concurrently with coansideration
of product performance of antimicrobial agents.

(¢) Reporting of data. Systematic and complete deseriztions of
the tests employed znd rasults obtainad are essenti for oroper reviaw
and evaluation of procduct performance by tha Agenzy. All fest reports
mist include identification of the testing laboratory or organization,
when and where the tegts were conducted, and the aame of the person{s)
respongible Inr the conduct of the tests.

{1) Recormended methods. When the recommended methods (such as
gtandard AQRC tests) are emploved %o develop efficagy data, certain minimal
information must be mrovided in the %est repors. The report oust include,
buf is not limited to, the following:

{i} Test method employed, and any modifications thereto:

(ii} Test microorganisms emploved, inciuding identification of the
spacific strain {ATCC or other);

{iii) Concentration or dilution of product tested and how prepared;
(iv) HNumber of samples, batches, and replicates tested;

(v) Preparation date of each product batch {individually formulated
preparation of the product);

{vi) Phenol resistance of test microorganisms {actnal =est resul:ts)
when specified in the methods;
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(vii) Identification of all material or mrocedural opticns emplovyed,
whers such choice ig permitted or rescommended in tha test zethod selected
(for example, growth media, duying time for inoculated carriers, neatralizer
and/cr subculture media, secondary subculturing);

(viii) Complete report of raesults cbtalned for each individual repli-
cation;

{1x) 2ny control dats egsential to establish the validity of the test.

{2) Mpodification of racommended rmethods. Whers rescommended methods
are significantly modified to suppozrt spseific claims and/or use for a
oroduct, the orotocnl emploved for modifying The test must be provided in
apecific detail with the test report. The applicant zmay submit the proposed
modification for review and evaluation prior to iniciatien of the test.

{3) Other methnds. When recommended methods, or modifications therato,
are not employed to develop afficacy data {such as acrual inuse or many xinds
of simulated—-usze testing), complete tasting protocols must be submitted with
the test reports. All materials and procedures employed 1n tegting must be
described in a2 manner consistent with original research repor:ts published in
technical or scientific jourmals. Where references to published reports or
papers are nmade, copies or reprints of such references should be providad
with the test rerorts. Proposed testing protocols for in-use or simumlated-use

tudies of this kind may be submitted for review and evaluation by the Agency
pricr to Iinitiation of tests.

{d) Recomended msthods. (See the Surrlemental racommandations for
modl fications approrriate for the intended pattern of use.)

{l) Sterilizexs.
Horowitz, Willjam, ed. sSporicidal test - offlcial final action.
Official Methods of Analysis of the Associaticn of Cfficial Analytical
" Chemists. Current EZditlon. Association of CIficial Analytical
Chemists, Washington, D.C.
Also see: 3Beloian, A. 1978. PReport on disinfectants. J. ACAC §1:372.

{2) Disinfectants water soluble towders and licuid oroducts (Haxrd

surfaces).

Borowitz, William, ed. Use-dilution method - official £inal action.
Official Methods of 2nalysis of the Association of Official Analytical
Chemists. Carrent Edition. Association of 02f+Cldl Analyrical Chemisths,
Washington, D. C.

(3) Disinfectants - Svray oroducts {Fard surfacses).

Borowitz, William, ed. Germicidal spray szroducts - official final
action. CQfficial Methods of Analysis of the Assceiation of Official
Analytical Chemists. Current Idizion. Association of Cfficial
Analytical Chemists, Washington, D.C.
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(4) Disinfectants = EZ2ficacy agzinat sathogenic fungil (Hard surfaces}.

e

Eorowite, William, ed. Pungicidal test -~ official £inal action.
ficial Methsds of Anelysis of the Assscoiation of Offigizl Analytical
Chemists. Curremt Zditisn. Assoclation of Cfficial Analytical
Chemists, Washington, D.C.

{5} Disinfectants ~ Tf2icacy acainst virusss {Hard surfacas].

(Proposed method prepared by Reglstration Diviszion, Cffice of
Pesticide Frograms, EPA, 1576) '

The Agency will accept adaquate data developed Ly any viroleogical tech-
nigue which is recoenized ags fachnically sound, and simulates, to the extant
gcegikle in +the laboratory, the conditicons wnder wioich the sroduct is
intended Sor wse. Por viruecideg whose use-directions identify the pesticide
as one intended for use upon dxy, inanizats, envirommental surfaces {such as
floors, taklesg, clean and dried medical instruments, atc.), carrier methods,
which are modifications of either the ACAC Use Pilution Metiod (for liguid
surface disinfectants) or the AOAC Germicidal Soway Products Test (for sur-
face spray d<isinfectants), must he used in the developmant of the virclogical
data. 7o simulate In~use conditions, the specific virus to be tested zust
be Ilnmoculated onto hard surfaces, allowed to dry, and then fe traated with
the product acccrding to the directions for use on the product label. If
the roduct 13 intended to be represented as virueidal in the rresence of
organic =oil {"cne=-step®}, an approoriats organic soil, such as 3% blood
serum, oust be included with the inoculum. 2additional organic material need
not be incorporated into those procadures where gt lsast 5% blood serum is
already present in the virus suspension used as the inoculium. The product
mast be tested acainst a recoverable virus titer of ar leass 104 from tke
tast surface (such as petri dish, glass slide, cylinder) for a l0-minute
exposure perisod at room temperaturs. The virus is than assayed by 2n
approcriate virological technigue. The protocsal for viral assay must pro=-
vide the following information:

(1) The viruc recovered from a minimum of 4 determinations per each
dilution in the assay gystem {fissue culture, embryonatad ecg, animal
infection, or whatever assay system is employed).

il The activity of the germicide against the test virus from a
minimum of 4 determinations per each dilution in the assay system.

(11i) Cytotoxicity controls: the effect of the germicide om the assay
gystem for a minimem of 4 determinations per each dilution.

{iv) Any special methods which were used to lncrease the virus titer
and to detoxify the residual germicigde.

(v) The ID-5¢ values calculated for each assav.

(vi)} The test resul%s shall be reported as the reduction of the wirus
titer by the activity of the germicide (ID=50 of the contrsl less the ID-30
of the test system), expressed as log 10, and calgulartsd by a statistical
method {Reed and Muench, 1938; Li+chfield and wWilcoxon, 1949; as sxamples).




{vii) PFor viruszidal dzta to e accepntable, the product must demonstTate
complete ilpactivaticn of the virus at all dilutions. When cytotoxicizy
i3 observed in <he azsay system {as in Tables 1, 2, and 3, below), at least a
3-log reduction in titer assay system must be demonstrated. The caleulated
viral titers must be reported with the tegst resulrs. A typical laboratory
report of a sincle test with ¢ne virus (recovered from a tvsated surfacs)
involving a tissue gulture, therefors, would izmclude the details shown in
the following tables:

Table 1. EXAMPLE (F SYPOTHETICAL TEST RESULTS TEMONSTRATING VIRUQIDAL ACTIVITY

biluticon = Virzg -~ Virag - : Cytotoxicity

inoculated Disinfeceantt Contrall o~ Contzel
19-1 TPTT bt T
10~ T N oy
10~2 Py e ' biio i
103 TOOO bt - T000

e . s - oo
19-5 | 0000 - 0C00
10~6 ccoc ++0 " 00CO
10-7 3 0000 00C0
w8 0000 o‘ooo 0OGO

1 Recovery ¢f virus from surfaces demonstrated by c¢ytopathogenic effect,
fluworescent antibody, clague c¢ount, animal respense, or other recognized
accaptable technigue.

Mote: T = inxic: + = virus recovered; C = no virus recoversd.
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{viii} Alsw zea:

Litekfield, J.7., Jr., ar;d I:Llccxon. 1949, A si.mplified mathod of
Therapy 896:29-115.

-

evaluating dose-effect experiments. J. Pharm. Exp.

Feed, L.J., and H, Moanch. 1938, A sinple nethnd of estimating 50%
endpolints. Amer, J. Eyciene 27:493-=497.

{6) Disinfectants = Efficacy acainst Mveobacterium tuberculosis (Harxd
surfaces),

Horowitz, William, ed. Tubercylocidal achivity - official final action.
II. Confirmative In-Vitro Test Igr Determining Tuherculocidal Actiwiity.
Officizl Methods of Anslysis of the Association of Official Analytical
Chemists. Current EZdision. Association of CfFficial Analytical Chemists,
washington, DaCa

{?7) Disinfactantz = Dhanol coefficiants.

Borowitz, William, ed., Phencl coefficiant - gcfflcial final action. Ofiicial
Mathnds of Analvsis of the Association of Cfficial Analytical Chemists.
Current Edition. Agsoclatlion of Officiazl Analytical Chemists, Washington,

DeCa

{8) Sanitizers - Non-frod contact surfaces.

(Proposed methond pmrepared by Registration Division, Office of Pesticid
Programs, ERPA, 1976} .

To substantiate the sanitizing claims for a preduct, the applicant must sub-
mit data to show that the rmdm, when used as ddrected, will substantially
reduce the pumbers of tast microorganisms on a treated surface over those
on an wmtreated control surface. The following protocol may be utilized:

{1} The vroduct nust be tested against each test bacterximm on each

‘representative surface depending on the uses prooosed on the label. The

test microorganisms are Stavohviococcues zureus (ATCC 5338) and Rlepsiella
preumoniaa, aberrant, [ATCC 4352). ZIZnterobacter asrogenses (ATCC 13048) oay
be substituted Jor X. poeumoniae. Representative test surizces include,
but are not limitsd to: glasz, oexzl, unglazed or glazed ceramic tile, or
vitreous china. The prepagation of cultures and the use of subculiure

media and other related eguipment shall be as specifled in Sec. 4.001 and

4.002 of the Officizl) Methnds @f Analysis of ACQAC, l2th ed. {19735).

(11} Determine the cowmt of bacteria in an 18- to 24-hr broth cultuxe
and add a 0.01- to 0.03~mi guantity of the brath culture by screading oa
l x 1 In. sguare of tagt surface using a bacteriological loocwv. I£ the
product is intended 4o be represented as a “one-step” cleaner-sanitizer, an
appropriate organic soil, such as 3% blood sermm, sust he included with the
‘inoculum. The scuare shall be dried for 20-30 min. ia a bactsriological
‘incubator at 30 to 37° C. A "raro time™ bachterlal numbers ragovery test
‘must be perfomed io show the afficiency of the recovery orocess and mDust
be rerorted. The "zero time® %fest shall show the loss in viabilisy thaz
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!/ oecurred during the drying. 3pply the product to the test suzface as
directed on the label. Ran parallel tests cn the Spzmulation with active
ingredient{s) omit*ed in arn idesntical manner ©o serve as the contzols. IF
such a control solution is not syitable, use gterile distilled water con-
taining 0.01l% iscocoylphenozymolyethoxyetharsl {9-1C moles oxyesthylena,
©.g., Triton X-100). Aftsr a suitable time intarval, racover test organ-—

. isms by washing rhe sguares with adeguate agitation in appropriaie media

o or ddluticn fluid contailning appropriate neutralizerz. Hake plate counts
on approrriate nutrient agar containing the same uneutyalizers by the pour

or gpread plate technigua. Dxposure tizme intervals beftween zZero time and

- 5 min. must be tested for the product as well as for the uvnireatsd contzols
{(1ii} The results must show a haszterizl reduction of at least §9.93 de PR T oo v._f'_..\;}

over the parallel control withia 5 min.

({iv) Also see:

Borowltz, William, ed. CEfficiszl Methoda of 2nalysis of the Association
- of Official Analytigal Chemists. Cuarrent zdition. 2Association
of Official Analytical Chemists, Waghington, T.C.

(9) Sanitizing rinses = Pood contsct surfaces (Felides).
q .

Borowitz, William, ed. Available chlorine germisidzl sguivzient
concentration = ¢fficial final action. Offizial Methods of Analysis
of the Asspciation of CIfficial Analytical Chemists., Carrent
Bditicon. association of Officieal Enalytical Chemists, washiagton,
D.eCa

iirfaces (Mon=rnalidesg).

U‘

{10} San_h zing rinses - Food contact

Borowitz, William, ed. Germicilzl and detergent gsanitizers official
. ’ final action. Official Methoés of 3nalysis of the Association of
Official Apalytical Chemists. Current Edition. Assocgiation cf
Official inalytical Chemists, Washington, D.C.

(ll) Disinfectants and canitizers =- wdey additives,
Petroccl, A.M., 2nd Paul Clark. 1969, Proposed test merhod for
antimicrosblal laundry additives. J. ACAC 52:836~842.

{12) Residual self-sanitizers = Laundry addi+ives.

AATCC Committee RA31. 1974. AATCC Test Me-hod 100-1874 (9. Quantitative
Procedure) (Reference or Confirmatory Test). Po. 264-3265 in Tech-
nical Manual of the Anerican Association of Textile Chemists an
Coleorists, Volume 50. American Agsociation of Textile Chemists

- _ and Colorists, Research Triangle Park, N.C-. :
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e
{137 Sanitizers - Carpets.

{Propo=ed metiod prepared by Regissration Division, Office of
Pagticide Programs, 5PA, 1976; revised 1981)

{i} Special ecuipment and materials. (A) Carpet mounting board.
¥omt a piece of 1/8=in. (0.3 cm) tempered hardhoard, tempersd surZace uD,
on a 16 x l8-in. (40.6 % 40.6 cm) base of 3/4~in. (1.3 cm) thick marine
plywod, with 3/4=in. (1.8 cm} brads.

{B} Cut%ing ecuicment. 2 x 2-in., (3.1 x 5.1l =) squares of 1l/4-in.
{0.56 cm) acrvlic plastic with 2/32-in. (0.24 cm} holes in the center as
tempiates, and a sharp knife with replaceable blade.

{C} Scrudb brushes, 1 1/4 x 3 1/2-in. {4.2 x 8.9 cm) surgical Land
brush with 3/8-in. {J.6 ) nylon bristles. o

(D) Extracgticn bot*les, 8=o0z. (235.5 ml), widemourth, round, poly-
prepylene bottles with screw caps (Nalgene 2105 or equivalent) containing
10 stainlzas steel penicylinders and 100 ml of appropriate neutralizar
broth. Similar stvle glass hotiles may be used, but care must be taken o
prevent breakage during shaking.

{Z) Sbrav device. Adjustable spray atomizer modified to feed from a
calibrated test Ltube or bot+tle. A Model 15 DeVilbiss atomizern on a 2«-oz.
{59.2-ml) bottle craduated with l0-=zl marks may be used.

{F) Carpetc. If the product is intended for use on commercial grads
carpeting, TTwo o representative carpets, such ag acrylic and polypropylene:
tufted~loop tyope must be tested. ¥o carpeting 13 available %2 serve as a

- standard. If the product is intended for use on wool carpeting, a repre—
sentative wool szmrle unust addit‘onally be tested. ALl carpet samples
tested must be fully identified, and the pile fiher type, pile yatn welcht
of finished carpet, pile density and tuft haight must be reported. Adequate
controls must demonstrare that bacteriostatic agents in the carpet pile ox
backing do not interfere with the tes: regults.

{ii) Test cul*tures and media. (A) Test bacteria. Use Staphvlacoccu
aursug {ATCC 63328) and EInterchacter zerocenes [(ATCC 13043). If the preduct
is intended for use in ‘wspitals, rseudomonas aeruginocsa PRD-10 (ATCS 15442)
must additicnally be tested, :

(B) Nutrient Acar B. ACAC Methods, sec. 4.023 (a)(2).

{C} Phosphats kuffer dilution water. AOAC Methods, sec. 4.023 ().

{D) Double gtrength neutralizer broth. Tor phennlic based products, -
Letheen broth [ACAC Methods, sec. 4.001 {d){2}] plus an additicnal 0.7 g
lecithin (Azolactin) and 3 ¢ molvsorbate 80 {Tween 80) per liter may be
used; or a defoaming nevtralizer consisting of nurrient broth [ACAC methods,
gsec, 4.001 (a)] vluvs 1.0% 2luronic 2E5R2 (Meroxapol 252) has been suggested.
In the case of halogen or heavy metal based products, 2.1% sodivwm thio-
glycolate and 0.0l% isooctviphenoxypolvethoxyethanol (Triton X~100) in
phosphate buffer {(pH 7.2) mav be used.




{E) Neutralirer olate count agar. Trywtone glucose extract agar [ACAC
Maethods, sec. 4.037 {(a)] plus 0.7 g lecithin {Azolectin) and 3 g polvsorbate
80 {Tween 30) per litar,

{13iy ZRactarial jnoculum. Iregara Freach sguare culture bottles with
mutrient agar B and tegt bacteria (ACAL Methods, Ssc. 4.026). Prepars
stancardized bacterial stock suspensioas by washing growtih Irom botiles and
2djust o a deneity of 10 x 10? bactaria per ml with phosphate bufler
diluticn water (ACAC Methods, sec. 4.026).

{1v) Yrocedurs. {3} Cut the carpet into 8 x 12-in (20.3 x 30.5 cm)
pleces. With the aid of the 2 x 2-in. (S.1 x 5.1 cm) %Lemplate, cut six 2

X 2-in. gguares (2 rows of 3 zquares per row) frem “he backing side of the
carpet, leaving gt least 4 in. {(10.2 £») between the center of eachk sguare.
The preferrasd method is % leave about 1/8 in. {0.32 ¢m) of backing intact
at each cormer of each cut sqguare 3 that the entire piece of varpeting czan
be sterilized and inocalatad withour separztion. Hark the plle surfage in
the center of each tast gguare with a wateryroof marking pen with the aid

of the hole in tha cenrer of the siemplats. Cover the pile surface af th
carpeting with alyminum Zoil and fold over =dges to secure., Steam sterillize
and dry. ly carpe® :hat has been datermined to he free from residual
bactericstatic activity on the pile or backing, following autoclaving, shall
be used., A seeded agar plate overlay technique should be used for this
detarmination.

{B) Dilute ths standardized bacterial stock suspensions, preparsd as
in paragraph (d)(13}1{ill} of %£his section, with phosphate buffer dilntiom
water contalining 0.01% iscoctylphenoxymolyethoxyethanol 4o a concentration
10 x 107 bacteria per ml. Imoculate the previously marked center of each
cut sguare with 0.1 21 of the bacterial susrensicon. (Retain the bhacterial
suspengions for detsrmination of inoculation numbers). Cry incculated
carpet in an incubator at 35-37¢C for 60 min. with the foil wrap loosely
in place. . '

{C) Conditicn brushes by immersing the bristles in separate containers
{(1S—- m glass petri dishes or eguivaleat) of diluted test sclution and a
control solution witlout the active antimicrcbial ingredient(s) Zor L5 mdia.
(1£ such a control sclution is not availlable, use sterils distilled water
containing 0.01% isooctvishenoxyrolyetioxyethancl). TFasten 2 pieces of
innoculated carpet (each containing § tesi sguares) onto the carpet mowmting
board by nailing each corner with upholstery tacks, and with the Zoil wrap-

ping positioned so as o protect the controls during spraying and scrubbing

with the test solution. Place the board in a biologiczl hood or glova DoX.

A simple safecy chamber can be consiructed from a lavee plastic bag.

(D) Determine the amount of test soluticn intended to be applied o
one plece of the carpeting containing 6 spots of dried bacterial irncculum
[96 sg. iz, or 2/3 sag., ft. {244 sg. a.)] and subtract approximately 15
ml which will be a2pplied latec in the brushing procedure.. Apply the tre-
determined amount of diluted test sslution at room temperature wiforn=ly
by metered socray %o one piece of ths test carpet. Shake excess tast solu-
tion from a condi*icned brush and transfar o a fresh dish eonntaining 100
2l of test sclution a2t room tamperature. Dip bristles of brush and transier
the retained test solution %o an inoculated spot on the sprayed carpet.
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Scrub the spot for 30 sec. using 30 cireular clockwise st¥okes and 38

circular counterclockwise strokes. A circular area of pile approximately

3 in. {7.5 cm) in diametar arcund each spo% must be covered by this treat-

ment. Moderate to heavy pressura should be applied downward on the brush

to work the solurion t the Zasa of tha pile. Rapeat dipping sf brush Into

test solution and scrubbing procedure wwmtil sach ¢f the 6 scots is treated.

The brush dipped ints the soluticn no mre than § times will deliver about .
15 =l of solution to tha carpet. DO rot exceed this amount. Recdord the

total volume of splution applied by apray and brush. Allcow the treated
carpet piecg to remain at room temperature for 60 min. for partial drying

of the treated aresag. . -

{E}] While the piece of carpat “reatad with the test solution is
drying, gpray the non-active control solutisn at rocm temperature onto
half of the other {conitzol} glece of carpet = as o cover 2 of the &
spots of driad inoenlim. Positicn the aluminum foil over tha ramainder.
Spray an amount equivalent to half of the 2mount of sprayed test solution.
Scrub the 3 wet spots in che same menrer ag the test carpet. The remainiag
3 spots are wmscrubhed controls o detsrmine the numberg of hacteria which
survived drying of the inogulum. Care must be taken not to wet or scorub
over the umscrubked control area. allow ths scrubbed and unscrubbed con-
‘trols to remzin at room temperature for €0 min. ag with the test piece.

(F) Folleowing the §0=-min. drying parindz, cut each 2 x 2-in. test
square free with flamed forceps and mife. Transfer each square of carpet
tn A& separate extraction botile of neuvtralizer zroth. Shake each extraction
bottle vigorously for at least 1 min. %o Zxee the hacteria from the cazrpet
fibers. Datermine the number of viable bacteria in sach sample bottle by
plating duplicate dilutions in neutralizer place count agar. JSimilarly
determine the number of viable bacteria in 0.1 nl of the suspension used for
incculating the carpet. Also incubate all hroth extraction bottlaes to deter-
mine whether neutralization of the tast sample was achieved.

(G) Determine the percent reduction of wviable bacteria by the test
salution by comparing the number of survivors Srom each itreated test sguare
against the average viable coumt from the scrubbed control sguares. an
average viable count of at least 1.0 x 109 bacteriz from the extracted
unscrubbed control squares is necessary Zor a wvalid test.

{v) Also seea:
Borowitz, William, ed. Officilal Methods of aAnalysis of the Asssociation

af 0f£isial Analytical Chemrists. Current =dition. Association
of Cfficial Analytical Chemisns, Washington, D.C. -

{14) Dilginfactants - Swizming —ools.

Borowitz, William, ed. Water disinfectants Sor swimning pocls official
£inal action. Cfficia)l Methods of 3nalysis of the Association
-« o of Official Analytical Chemists. Carrent EZdition. Association
of . Cfficial analyrticzl Chemista, Washingteon, D.C.
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(i} Aloo see: .

Joint Commdittee on Swimning Pools of the A.P.H.3. in cooperation with
the T.S.?,H.5. 1%64. BSuggestaed Crdinance and Regqulztions
Covering Public Swizming Pools. The American Public Eealtith
Associlation, New York, N.Y.

{e! Sucplenental recoommendations. When an antizicrobial agent is
tended for a use pattarn that is not reflected by the tegst conditliong
specified in the recemmended nethods indicated above, one or more fest
conditions specified in the method must be modified and/cr supplementary
data developed in oxder to provide meaningful results relative o the
conditions of use. The IZollowing informaticn is critical #o the develop-
ment and submissiocn of appropriate data.

(1) Exposure period. The expogure psriod reguired for an antimicrobial
agenkt to be effective may be shorter or longer than the exposure peried
spacified in the recommended method. A modification to provids a shorter
exposure pericd is restrictsd by the nanipelative limitatiosns inherent in
the method, while a modification to provide a longer exposure eriod is
restricted by the practlcal cocnsiderations cf the use patiern.

{2) ©Tvype of surface. %Wnien an antimicrobial agent is intended <o e
effective in treating a hard porous surfage, some of the above recommended
maetlods may be modified to simulate this zure stringent condition by
subgtitution of a porouws surface carrlier {such as a poycelain penicylinder

i or mglazed ceramic %ile) for %he non-porsus sorface garrier (stainless

' steel cylinder or glass slide) apecified in the method. In addition,
control data, described helow in Supplevmental recommendation ¥o. {5}, must
be developed %o assure the validity of the test zesults wnen this modifica-
tion of the method is employed. Since the use of 2 porous surface would
gimylats the mores stringen:t tsst condition, demonstrated efficacy on porous
surfaces wuld suffice o support an analogous claim for efficacy on ncn-
erous surdaces as well. In no case may a surace caxrier wihich rzpresents
a less atringent condition be subgtituted for a suriface carrier which is
specified in the Reccomended nmethod.

{3) Bard wacer. e above reccmmended merhods may be modillad o

demonstrate the effectiveness of an antimicrobial agent in hard water.

The hard water tolerance level may differ with level of antimicrobial

activity claimed, To estzblish disinfacgtant efficacy in hard water, all

microorganisms (bkacteria, fungl, viruses) claimed %o be controlled oust be

tested by the appropriate Reccrmended method at Lhe same hard water tolerancs
- level. Refer ‘o Reccmmended zethod No. 10 for the method of preparing hard

water,

{4) Organic soil. An antimicrokial z2gent identifisd a2z a "one-sted”
cleaner-disinfectanz, cleaner=-sanitizer, or one intended to be effectiva
in the presence of organic soil must be tested for efficacy by the appro-
priate method{s) which have been modified ¢o include a representative
organic =oil such as 5% blood serum. A suggested procedure o simulate
in-use conditions where the antimicrokizl agent is in+tended to treat dry
Iinanimate surfaces with an organizs so0il load isvoelves contamination of =h
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approbtriate carrier surface with each tast microorganism culture containing
5% v/v hleod serum (e2.g9., 19 ml +2s5t microorganisz cul:ture + 1 ml blood
gerum) prior to the specified cacrier-dzving step in the metind. Control
data, described balow in (6), moust alsc be developed o zssure the vallidity
of the test results when this modificarisn is incorporated into the method.
The crganie =mil level suggested is conzidersd aprrooriate SHr simulating
lightly or moderately miled surface condizions. when the surface o be )
treated hzs heavy s0il derosits, a ¢leaning step must ba recommended prior to
application of the aptimicrobial agen%t. The effsctiveness of antimicropial
agenits must be denpnstrated in the pregence of a specific organic =oil at

an appropriate concentrztion level when specifically claizmed and/or indicated
by the pattern of use. A suggested procsdure fnr incorporating organic soil
load where the antimicrobisl agent iz not tested against a dry inanimace
surface, such ag the AQAC Pungicidal Test, invoives adding 5% v/v blogd serum
Slrectly ta the test solution {e.g., 4.73 ol test solution + 0.25 =l blood
serum) before adding 0.5 @l of the required level (5 x 105/ml} of conidia.

{51 Re—use., Tte reccmmended methods indicated in this section are
designed to demonsgurate efficacy of a freshly prepared antimicrobial soluv=
tion intended for a single application. When the sane use solution is
" intended for repeated applications, testing sust be conductad in accordance
with a test protoccl soecially desiconed 4o demonstrate retention of the
claimed level(s) of antimicrobial activity in the use solution afier repeated
microbial and other appropriats challenges (such as organic soil cr hard
water) and stress conditions (suech ag inadvertant or incidental dilution
inherent in the use pattfern) over the pericd of time or number of times
specified in the directions Sor use.

(6) Microorcanism survwival after deving on a hard surface. (i) guan-
titative determinations of the mizrskial concentration cn the mtreated con—
trel carrier aftear drying ave reguired in order o determinme the validity of
the test results obtained with the treatred carriers when the recermended
metbods indicated above are modifled to inclnde such elexants as:

{A) Test microorganisms not specified in the method;

{3) Substitution of a porous surface (e.g., porcelain penicylinder,
unglazed ceramic tile) for the =pecified nonporous surface (stainless steel
cylinder, glass slide); and/or

_(C) An organic s0il load.
(ii) The detailed protocol for this testing must include:
{(A) ©Preparation of inoculum;

(B) Application of inoculum <o +the carrier;

{(C) The time/temperature and relative humiditry conditions for drying
the migroorganisms on the carrier:

{D) The technigue for removal of the microorganisms from the carrier;
and
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i {E) "The specific assay procedure indicating such details as replication,
subcultire mediz/diluents, and the incubation tima/temperaturs conditions for _

the enumeration orocedure emploved.

{iii) The test results must include the individual counmts obtained by
the mathod,

{(7) Neutralizaticn. Tr sach antimicrobial rprodect, procedures must
ba employed that will precluds residual affactsg of tha active ingredient(s)
in the subcultyure medimm. 2 srecific medium capahle of neusralizing the
antinicrobial affacts of a product (whemever ane is kncwn) should be emploved
pricxr %o the microbiclogiczal assay. Some o the recommended methods described
in this gection rely sclely uzpon the szelection of an approoriate suboculture
medium to neutralize the antimismobial effects of certain general types of
chemical compeumds (active ingredients). {(Refer to § 91-20 recommended
method ¥o. 7)., Hwever, to document the absence of residuzl effects of
the active ingredisnt(s) in the subculture mediim, the folleowing testing
ia necessary: .

{1} Secondary subcultures must be performed to demonstrate that anti-
microbial effects were overcoma; or

(11} At the conclusion of the incubation period smecifisd or employed
in the method, the mrimary cultire medium with test carrier cwust bBe inscuo-
lated with appruximately 10 microorcanisms/ol of the specific bacterial
species wmder test (decumentasd by actual plate counts) and reincubated for
the specified periosd to demonstratae that the subculiuvre medium was capable
of supporting bacterizl growhh.

(8) 3Batch replicatisn Tor modified tests. Wheres the reguired hatch
replication has alreadv Desn marformed and sesertad for a product registra-

tion with,unmodified testa by the recommendsd zethods, additional testing

at the same use concencration under medified conditions {(g.g., different

axposure period, presence of organic soil or hard water, porous surface . -
carrier, etc.) may be conducted with reduced batsh replication, as fzllows:

(i) Por basic efficacy claimg le.g., sterilizers, § 291-2{(a); disin-
infectants, § 91-2(b}, {c¢)}, or (4d); sanitizars, 81=2{4) or (ki], two
samples, representing two diffsrent rhatches instead of thres.

{1i) For supplemental efficacy claing {e.g., fungicides, § 91-2(a);

viracides, § 91~2(f); tubermmlocides, § 91-2(g)}!, one sample instead of
two.
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Subseries 21B: MNON-PUBLIC HEALTH U3ES

§ 91-51 General songiderations.

{a) Scowe., Sections 91-51 threugh -53 contain information cencerning
tegting apnd performance of antimicrobial pesticide preducts for uses which
are not directly related to human health, Thesas uwses include contzol of
odor-producing bacteria, bacteria causing spoilage, deterioraticn, or foul-
ing of materials such as gaint or indunsgtrial fluids, and microorganisms
infecticrs coniy for animals, where producg failuore against the specified
pests would not have human health congeguenceg. Pursuant to the efficacy
data waiver provisions of Section 3{z)}{3) of FIFRA, and § 182.18-2 of the
FIFRA sec. ] recuiaticns, efficacy test daza for these uses arz not gener-
ally required to be submititad £o support product registration [Sse § 90-1{b)J.
Also, resfer to § 122-1(>d),{=},{d), and § 10l-30 of Subdivision d for additiocnal
information cencerning the relaticnship between label claims, huzan health
conzideraticns, and performance requiraments for antimicrobial products.
Requirements for testing and pzriormance feor those uses of antimicrcohials
which are identified as dizectly relatsd to human health are provided in
§§ 91-1 through 21-8 of this series. Labeling guidaace for all uses of
antimicrobial pesticides, both heal=h-ralatsd and ncn~nealth related, are
contained in 8§ 101-1 through -16 of Subdivision H.

{b) General *esting considerations. (1) In-use tests. Generally,
demonstration of effactiveness of antimicrobial products in centrolling
nicroorgyanisms which are aesthetically or ecomomically undesirable may be
accomplished by establishing a corzelation between sucgessful contrel of
the pest preblem (e.g., odor, spoilage, fouling) and limitation of numbers
of the target microcorganisms at 4he site under actual conditdions of dse.
In-use tests can be corsiderad for any product of this kind on a case-by-

. case basis. However, field tests under an experimental use permit (refer
.to Subdivision I) are prescribed as a regquirsment only for the folleowing
non~public health uses:

(i) Antimicrobial fuel additives [see § 91-33({c)].
(1i) Antimicrobial additives for sugar mills [see § 91-53(4)].

(iii) BAncimicrobial additives for peultry and livestock drinking
water [ses § 91-3%(all.
v .
{2) Simuilated-use tests. Except for the uses indicated in saragraph
{h) of this section, simulat=ad use laboratory tests can usually be con-
siderad asg acceptahle alternatives to actual in-use tastis. Simulaced-use
.tests snhould be designed to include the Zollowing basic elements:

{i) Identified test micrcorganisms {at least to the generic level)
‘associated with the pest problem at specified gita{s).
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(1i) Appropriate surface(s) or substratas(s) which support growth of
the tast microorganisms under tha snvirommental conditions (e.g., temperature, -
relative mmmidity) which simumlate the in-usze situation.

{11i) Adequately raclicated test systans congizting of matsrial inocu-~
lated with the test microorganisme and tTeated as dizegted with the anti-
microbial product, tegether with parallsl inccoulated untresated conrrcls.

(iv) Pericdic observations on the prasance or absence of the peat
problem (s.5., cdor, spoilage) which should incluade chemical, physical, or
elfactory measurements.

(v} Parallel quantitative sampling technigues {(e.g., agar slate counts)
to enumerats the test microcorganisms az approprizte intsxvals,

(vi} Conduct of the tests for a pericd of fime which is reccmmended or
required in actwal nuse.

(3) Testg deslgqned for rmviklic health uses. ectivenass of apti-
microbial products for cerzain uses in controlling micreobial pests which
are aesthetically undesixrabls (e.g., odor-causi ria} can often be
extrapclated from the sawme kinds of efficacy tests recuired for public
health uses {e.g,, disinfeciants, sanitizers, residval self-sanitizing
treatments; see §§ 21-1 through -8 of this series) except for suhstitution
of appropriate test microorganisms, Bfficacy test data oust be developed
and submitted in accordancse with human health uses (see §§ 51-1 threugh =3
of this series) when effectiveness 1s claized or implied in labeling
againgt microorganigms infactious for Loth m=n and animals. This is
necegsary to agsure minimal protection of perscons in contact with the
animal environment. Qualified lzbel claimg against animal nathogens calv
would ot generally recuire submission of specific test data against
those microorganigms. When necessary [ses § 162.18~2(d)(2}(ii) of the
FIFPRA sec., 3 regulationsg], the tests and performence criteria would Le the
same as those indicated for public heaith uses {§3§ 91-1 through -8) except
for substitution of appropriate test microorganisms.

{4) Qualitative screening test3. Qualitative data developed by
presumptive screening tests, such as phnenol coefficient tests, nutrient
broth inhibition tests, or zounes of inhibirion on sszeded agar or streak
plates, ars not congidersd to e of valus in providing meaningful results
that can be asscociated with end-uses of antimicrobial products and are
unacceptable as decumentation of =2fficacy for end-use cglaims. However,
qualitative =ests of this kind are acceptable to document potential or
presumptive valuse of antimicrocbial pesticide products intended only for
formulation purposes (see § 21-57].

_ {3) Test substance. Unless othewise specified, products should be
- tested on the formulaticn as offasred for sale and in accordance with the

propesed dirscrtions for use.

(6) Heutralizers. In testing the efficacy of any antimicrobial
product, aporopriate neutralizers should be amployed in the nic**bio’cg*cal
assay system, and evidence cbtained to show that the neuyts zers employed
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inactivate the active ingredient(s) and 4o not pogseas avy antimicrobial
activity themsslives In iisu of speciiic evidencs of chemical neutraliza-
tien, it must ba qocumentad that appromriate secondary subculturing tech-
nigues bave been employed that preclude residual effectzs of active ingred-
ienta ia the assay medius. [Refer to § 31-30(e)(7).]

(7} Test variaticms. The protocol for testing will vary aceording
to the tyve of product, type of substance to be tTeatad, propesed use
pattern, label claims, direchions for rvse, and other Zfactors peguliar to
the speciiic preduct. In many cases, specific recomnendatioas (such as -

he amount cof raplication) <aan be dater—inad only after consideraticn of
these factors. Refer o § 31-30(=) for guidance on scme cozmon test modi-
fications (e.g., hazd water, organic soill.

§ 91«82 ©products for uge on nard su-faces.

(a) Disinfectants !anizal health). 7The following apply %o 21l oroducts
represented in lakeling as disinfectants for animal premises and equipment,
including veterinary uses, farm uses, kennels, pet shops, zoos, and household
pet areas. -

{l1) Contrsl of microorcanisms infectious for both man and animals:
Public hesalth uses. The efficacy daza waiver provision § %0-1(d) is zot
applicabla o microcorzanisms which are infectious for both map and znimals.
Unless diginfecting, germicidal, or bactericidal claims ave speciflicall
qualified ag intended against animal and veterinary pathegens only, animal
and veterinary premises disinfectants ~mmst be supperted by basic efiicacy
data developed and submitiad in accordance wizh the requirements for publi
health uses.

{i) Test standard. Same as § 91-2(b)(1l}, (c}{1), (Q)(1), or (g)(1)
of this series. :

{ii) BSuggested pexfor—mance standard. Same as § 91-2(1) (2}, (<) (2},
{d}(2), or {gi(2) of this series.

{2} Contrel of microorganisms infactioug only for animals: Non-public
nealth uses. “he efficacy data waiver provision § 90-1(k) is applicakle
to microorganisms whigh are infecticus only Zor animals. However, <ihs

efficacy tests apcropriate for such supplemsntal effiicacy claims are the
same as those which are requirsd for public health uses, except for substitution
of specifically claimed aznimal pathogsns as tast microorganisms,

(i) Test standard. Szme as § 91*’{&]{1), (£3(0), (BY(L), oxr (3}{1}
this series, using specifically claimed animal pathogens as test micro—
organ;sms.

(i1} Suggested rerformanca standard. Same as § 91-2(e)(2), (£)(2},
{h)(2), or (1){2) of %his series.




{k) odor control ifreatments (non-residual). The following apply to
preducts repregented in labeling as non-residual treatments to kill ox
reduce the nusmber of odor-causing bacteria.

(1} Test gtandard., 3ame as § 91-2{b)(L), (g}(1l), or {3)(1) of
this seriea, sxcept that pure culturs isclates of identified cdorwcausing
bacteria must ha employed a3 test microorganisms.

{2) Suzcestasd performance standard. Same as § S1-2(B)(2) or {e){2)
of this series for claims to xill cder-causing baczeria; same as § 91-2(j)(2)
of this series for claims to reduge the number of cdor-causing bacteria.

-

(c) ©Odor control trzatments (residual). The following apply 4o
predocts repregented in labeline as residual treatments to reduce the
number of odor-causine Lagteria ox bacteriostatic odor control "in the
pregence of moisture.

{1} Test standard. Same as § 91-2(m) (1) of this series, axcept
that pure culture isolates of identified cdor-causiag bacteria must be
enployed asg test migroorganisms.

{2) Performance guidapce. Same as § 91-2(m)(2) for claims to
reduce the number of odor-causing bacteria; for bacteriostatis odor
control claimsg, the numbers of test nicroorganisms recovered fxreom the
treaced surfaces snould be less than the number recovered Zrom the parallel
control surfaces and ne greater than the "O=-time"™ control.

§ 91-33 Products for usa on fabries and fextiles.

(a) Laundrzy additives. The following applies to antimicro-
bial products which beary label recommendations for treatrent of laundry for
odor control.

{1) 0Odoxr contrcl ore-scaking treatments (non-regiduall. The require-
ments for products racommend to kill cdor-causing bacteria on soiled fabric
by total immersion in the wnse solution prior to rouzine laundry operations
are as follows: »

(i} Test standard. Same as § 21-4{(a){L) (i) of this series, axcept
that pure culture isolates of identified cdervecansing bacteria must he
employed as test microorganisms.

{1i) Suggested serormance standard. Sasne as § 91-4(a)}{it(ii) of this
series,. '

(2) Qdor control laundry additives {nen-resicdual}. The Zollowing apcly
to products winich hear label claims o kill or reduce the number of odor-
causing hacteria when used in automatic or manual washing machine operaticns
are as follows:
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(i) Test gtandard. Same as § 91-4{a)(2)(1) ar (a)(3) (i) of %his
series, except that pure culture Lselaces of identified cdor—=causing
bactaria mist be employed =23 test micrcorganisms.

(ii) Suggestad serformance standard. Same as § 91-4(a){2){ii) for
claims to kill odor~causing bacteria; same as § 91-4(a)(2)(4i) for claims
to reduce the number of cdor-cansing bacteria. -

+ 1

(3} Odoxr centrol lagndsr additives (residual). The following apply to
broducts which bear label clzims ag laundry tr2aizents to rsduce the number }
of odorx-czusing bacteria or provide bactarziostatic odor control on treatad
fabrics in the rresernce of moisture when added to washing maghine operxaticos
ara as follows: S C :

{i) Test standard., Sames as § %1-4(z2)(4)(i) of this gerizs, exceptT
that pure culture iseolates of identified odor-causing bacteria must be
employed as test zicrocrganisms. I£ claimg ars made for conerolling devel-
omment of ammonia odorg from urine on laundered fabrigs, Protang mirabil s
APCC 2240 is raguized as the test microorganism and urea 1/ must be addad

to test swatches.

{il) Suggested performance ztandard. Sama as § 91-4(a){4}{ii) of thi
seriez for claims o raduce the number of cdox-vausing bactsria; for
bacteriostatic cdor cantrol clains, the numbers of test micrecrwanisms .
recovered from treatsd swatches should be legs than the numbers racoversed
from the parallel control swatches andé ne greatsry than the "0-time” control;
and for armenia contzol clairms, ammonia production should he delayad Zox
the time perlod claimed.

() Carpet rreatmenng, The following apply to produsts bearing
label c¢laims as carpet treatients to reduce the awmtber of odor-causing
bacteria.

{1) Test standzrd. Same as § 31-4(L){1l) of this series, except
that pure culture isclatss of identifizd odor~causing bacteria should te
employed as tast microorganisms.

(2) Suggested parformance standard, Same as 31-4(b)(2) of this series.

{c) Mattresses and uphclszared fuwmitura, {1} Gases o VaDoIS.
The use of gases or vapor is currently =he only effective and practical

means ¢f treating entire matitresses, ucpholstered furniture, pillows, and
similar objects to xill or reduce the number of odcr-causing rbacteria.
The following apply to products bearing such label recommendations:

(i) Test standard. Same as § %1-4(c){l) of this series, except
that pure culture isclates of identified odor causing bacteria shcould te -
employed ag test crganisma. ) L - - o ;

1/ See: latlief, M.A., M.T. Goldsmith, and J.L. Stuazt. 1351. Germicidal
and sanitizing acticn of cuaternary amcnium compounds on fextiles; preven-
tion of armonia formacion f£rom ursa by Protsus mirabilis, J. Pediavr. 393

730-737.
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. caused by bacteria in at least two rapresantative paint formulacions in which

TN P e

{ii} Sucgestad perfermance gtandsrd. Sama as § 91-2{(b){(2) or {c}{2)
for claims %o kill odor-cansing hacraria; same as § 81-2(3)(2) for claims -
to reduce the pumber of cdeor-causing bacteria.

(2) Licuids. 7The use of licquid products applied by =schanical or
pressurized zpray for treating matrresses, upholsterad furniture, pillows,
and similar cbjects is an effective means of reducing the number ¢f cdor-
causing bacterisz-on or in the ticking only. The following apply to products
bearing such labkel recommendations:

{i}) 7Test standard. Same az § 91-2(3}{1) of this seriss, emploving
tieking material instead of hard surfage carriarz as the test and coatrol
surfaces, and =muploying purs culsure issliatss of identifisd odor-causing

bacteria as test microorsanisns.

{ii) Suggested nerformeznce standard., Same as § 91-2(j)(2}.

o5 and textilesg. 7The Zfollowing apply to products
abrics and textile matsrials, usually during

(4} Impreemated fabr
tended for trsatment of
the manufacturing process, to provide dursble residual antimicreobial activiity
for reducing the nunber of odor-causing bacteria orx bactariostatic cdor

control cn trsatsd surfaces in the presence of zoisture

Hi 44

(1) Test standard, Same as § 31-2(m)(l} of this zeries, employing
treated and untrected Izbrics oy fabricaxed ivemg instead cf hard suriace
carriers as the tsgt and control surfaces, and empleying pure cuizurce
isclates of identified odor-causing bacteria as +fest nicroo ’gan 15ES.

{2} Sucoested performance standard. Same as § 91-2{m)(2) of this seriss,
for claims 42 reduce the number of cdor—ciausing hacteria; for bactariostatic
odor control claims, the numbers of test microorganisas racoverszd from

treated surfaces <hould Se less then the numbers recovared Zrocm the parailel

~control surfaces and o graatar than "0-time” comtrol.

§ 91-54 Products for srocassing and industrial uses,

{2) In-can vaint w»reservatives. Antimicrobial products wihich 2ear
claims for use a3 :rﬁservatives in paint forauiations axe pesticides
oy e Bl =4 ro

should meet the raquirements indicated belcow. Paints containing p

are not pesticides unlesgs pesticidal clajmsg are made or Implied.

¢
seyvatlives

{1) Test standard. Products proposed for use in preserving watsr-

based paints should shew effectiveness in controllicg speilage or daterioration
3

the product is intended faor use. Tests should Ze cawxrisd gut in at least threoe
replicates of esach of the two paint forculations asing perTinent dicroorjan~
igms and adeguata contrels. Aetual bacterial isolates (identiZfiad at l=ast

to genus) from speiled paint and/cr ATCC paint spoilage bacteria should e
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2l and fungal inccula are not
rericracion. Efficacy data should
be darived from simzlated-use type test3s with guantitative bacteriological
sampling and concurrent chservatiocns of paint gquality. ESoth tast and con-
trol sampies should bSe tested for a period of six months to one year. The'
test protacoel, including such elemants as freguency of repsated bactarial
challenge, is contingent tpon the intended pressrvative use patiern.

employed 23 test inocula. Mixed bacte
acceptabls in demconstrating Dactarial

(2) Suggested seriormance standard, Tha data should show contxrol of
bacterlal growth and contrcl of bacterial-capsed deteriorative ({physical
and chemical) changss in the treatad paints during the test period. The
data frcm control paint3 should show not only survival of test bacteria,
but also significant growth and resultant deteriorative (physical and
chemical) chances.

(k) Hetalworking £luids, The following apoly to products bearing
Label claims for preservation agalinst bacterial growth and detericraticn
in metaiworking £luids.

(1) Test standard. The product should be tested in one identified
representative metalworking fluid fsrmulation £or =ach tvpe (2.g., emulsi-
fiable oil, semi~synthetic fluid, synthetic £luid) in which the product is
recommended for use, and at the fluid-to-water ratic recommended in labeliing.
Three replicate %2s5t3 should bre carvied cut on each mstalworking fluid Zformm~

lation using appropriate controls. Zach metalworking fluid formumlaticon sheould

be incculzted with a minizunm of thras differant test bacteria. Zach of the
test bacteria sheuld be idencified at least 0 genus lavel. It sheuld be docu~
mented that sach of the test bacteria has besn isolated from spoiled zmetal-~

-working £fluids of the tyre(s) in which the prduct will be tested or has

been successfully employed %o induce spcilaga of such f£luids in other tests.
Bither singla, pura cultures of bacteria oz z mixed dactarial inoculym may
be employed. Bowewary, a mixed culture inoculum of bactaria and Sungi is

not acceptable. Although the control of microbial growih in metalworiking
fluids involves fangl as well asg bacteria, fungal growth should be considersd
23 a separate, thougn related control problem. Refer to $§§ 93 (Efficacy

of Fungicides and Nematicidesg) for information recarding the control <f
fungal growth. 3IZach of the %est bacteria should be present in the inoculum
at a concentration at least 10° wviabla cells per =l o alworking £luid.
The tests shoulcd be carried out at a tamperaturs ¢ for pericds of
time wiith dosage amounts and intervals, and with uid maks-up procedures
that are congistent with the racommendations Sor use on ths label. CQuanti-
tative bactericlogical sampling should be conducted with concurrent cbserva-
tions of fluid quality. Reinoculation with the test kactaria at rsgular
intervals (e.g., weekly) to simulate repeated zontamination/challenge oo

the system ig necessary, The metalworking Zluid in the control should be
subjected to . the same procedures.

L.

{2} Suggested perfcrmance sSTa ~ The +«est should demonstrate contrsl
of deterisrative changas and inhibitien »f bacterial grewth in metalworking
fluids treated with the proposed product as recommended in labeling. The
tests should alsc demonstrate, in metalworking fluids not treated with the
propased praduct, not only susyival, but significant bacterial growth and
resultant detariorative chaages. The results should include a report of
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he ghygisal cr chemical changesa observed in the fluids being tested.

qr

) e a —
e
{c} vrimicrobial fuael additives. The following apply to products o
’ bhaaring lapel claims for control of sactarial growth in karosene hased
fuels (including jer aviation fuels) subject Yo water contaminatiom, and
diegal fupels or heating oils stored in metal tanks., With aviation fuel
additives, the Tederal Aviation administration (FAA) should be consulted ag 4o
. the acceptability of the additivs from the standpoint of certification for
particular airframes or 2a2nginesg.
{1} Test stancdard. (i) Labecratory test. 7The following basic
B elemants should he incoarcorated into a prasumptive laboravory west. 3 micro-
biolegical assay using Bushnell-gzas madia slug the fuel {the fuel-to-liquid
media ratio should be eguivalent zo fhat Jound in tha fisld undew actual condi-
tionsg of use) inocnlated with a mixad cultvrse of bacteria and Iungl {identi-
fied at least to genus}) isolared from contaminaced fuel and treated at the
concentration rsocmmendad on the label. These data would presumptively
determine the afficacy of a product. : ’

. (i) Field test, (A) Aviation fuel additives. After precumptive
efficacy is estahlished a3 indicated in paragrarh {¢}{l}{i) of this saction,
products prooosed for use in engines and/or aizirames of sirsrait should
be field-tested according to the roguirsments Specified inm FAA Advisory ——
Circular AT 20-24a, dated April 14, 1967, under an experimental usa permis
issuned by the Agency. Whnen an additiva has not been certified for use in
a particular aircrait engine and/or airframe, 2 disclaimer for guch use

. must zppear on the label. .
§ .

{3) Qther fuel additives. Any other proposed uses (diesel Iuels, heau-
ing o0ils) would require f£ield-derived =fficacy data under an experimental
‘ use perzmit issusd by the Agency alter praesumprnive efficacy ls established
as indizated in paragraph {c){l)(i) of this section.

{2) Suggested merfsormange gtandard. The product shorld »e shown to
inhibit micrebial growth in the presumprive laboratory test, and conizol
the problems associated with microbial growth in the fuel systems smploved

ired for

in the Iield feset, TFederal Aviation Agency certification is re
aviation fuel additives.

{4} Antimigrobial addizives for sucar mills. The following apply to
preducts bearing claims for contrel of bactsrial growth in sugar mill
. processes. Because cane-sugar and beset-sugar mills diffex keth in pilant
N desizn and processing procedurss, actwal in-use testing should Be conducted
in doth types of mills when products are recommended in labeling for nse
in both ryres.

(1} Test starndard. (i} Laboratory test. ILaboratory data showing
the effectiveness of the product in imhibiting the growth of or reducing
* the number of representative Leuccneostog pesentergides isolatad from spoiled
cane or beet sugar oressing should be provided.

’ (ii) 7Fiald test. Based on these datz and on label raoccocmpendations,
in-use tasting should he copductad in at least one cane-gugar and/or one beat-
£

Augar 2ill under an experimental unse permiit o demonstrazse the efiIicacy @
he groduct when used as dirscred. ‘The basic elements which should be

L -
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incorporated in the tesgt protocols generally emploved ina the sugar mills
should include the following: all chemiczl assays (e.g., 2rix, ievert sugar,
lactic acid); all bactsriclegical assays hazed on piate counts, standazd
dilution methoda, or ether zethods racognized as suifable by the indnstyy
{indicating tizme iatsrvals and points of locatica in the systems whers

assay samples wsere takan}; visual or cther suitable rating of the coptzal
of bacterizl slims accretion in the miil system: identificacion by genus
and species if pesszible} of the isolared micreorganism(s} which utilize
gucroge; and the contyol treavment. The ecntrol Treatment may be substi- -
tuted with published i=fs tion providing bactericlogical data from un-

treated or inadequataly tzesated systens, along with compazative hactari-

ological data from a comparable sugar mill seaared wizh a formulation

already ragistered for thig use., Test rsports ghould includa, but are 10t

limitad to, the following: weight of raw cane cr beets processed per unit

tima; product feed rats and/or concentraticas usad; the scint or points in

she mill sygtem of product additicm; 1ocat-on{s} and dates of the Lasts;

and names (and titles oxr positions) of perscas conducting the tesis.

Prospective registrants are renindzd that a Fradmaddivive regulation or

exemption from the reguirssment of such regulation under the Paderal Food,

Drug, and Cosmebic Act must te astablished before a preoduct of this type
can be registered.

{2} Suggested performance grandard. m™a laboratory test should show
that thke product inhibizs the growth of Lauscneitec maszenzeriocdas. The

field test data should show the application cf product according to label
directions permits efflclient opseration of =he mill system by raducing

dextran deposits caused by the growth of sporcse—atilizing bacteria {i.2., ) :
1,. mesenmtercides) and that by maintainiag the microbial population at ao ‘
FLR e OT !

scceptable level, an increase in t“ha yield of sucTOsSe ig realized dus o
rhe reduchion of inversion lossed.

{e} Miscelianeous preservative uses. Tn accordance with § 182.4(2)
and {b) of FIFRA sec. 3 resulations, Droduets chat ave recommended in labelw

=

ing for use as non-food comodity presarvatives are pesticides. Freservas
rives commonly bear claims to control bacterial spoilage oI deterioratisn
in such ccomodities asg paper coatings, adhesives, plastic formuelatiocns,
ceramic glazes, grouts., #lger wax emulsicns, caskets (sapszr, felt, cork,
rubber, vinyl), Silms and fecams of polyvinyl and polyuarsthane, dextrin=ktased
inks, photographic solutlons, isundry starszh, and colleidal graphite. B5ush
products sheuld he s+agted in each coasmodizy claimed T2 supstantiate efifactive-
ness ag a perservative. In accerdance with § 182.4 (¢} of TTERA saC. 3 Tegur
laticns, the preserved commodities themselves are exexpt Irc: registration.
{1} 7Test standard. 3Bffilcacy data should be derived Ircm simalated-
use tests with identifi=d {at least 3 genus) spoilage sacteria. The tests
should be carried out in triplicate using warweated controls with sach coomad-

ity for a periocd ranging Izcm several days to a year, depending upen “ha
‘intended end use, Quantitative racteriological sampling and concurrent
obgervations of commedity quality should be parformed.




{2) Suggestsd cerformange standard. Por an effactive treatmen:, the
™

results should shew inhibition of hacterial growrh by guantitative technigues

that ean be related to colony-forming uvnits with those microsrganisas that

have been iszolaved from the specific detarioratsd substrate. Detarioration
zh

of the substrats in the untreated contzo hoald ba demorpsTrated, and the

th
integrity of the ireated substrata should be maintained and protected. The
type of spoilage or detzricration which ogccurs in the untreated substrate
aiould be degcribed and documanted.

§ 91-55 2roducts for cantrol of microbizl nesty associated with human and

animzl wastes

{a) Salf-goptainad toilat avstems,. Since it isg erdinarily impracticsl
to disinfect or sanitize human excrement in self=coatained toilst systenms by
treatment with ancimicrobial chemicals, the only pesticidal valus ativibutw
2ble to such treaswmentc ig hacteriostacic odor contmrol The following '

apply teo products bearing such label claims or recommendabtions.

(1} Test standard., - Controllsd in-use cor simulatad-use studies
should be conducted commparing self-contained toilest systems treated with
the bacteriostatic chemical with icdentical svstems without the chemical.
Quantitative bacterioclogical zassay tsecanigues, whica can be related to
colony-forming units, should be conducted periodizally to evaluate inhibiticn
of growth of the natural oicroflora centained in the wastes of the trsated
system, when compared with growth in the untrsatsd system. The test and
control systems should be subjectad to zimilar usage <o provide meaniangful
data. The test protocsol should incorperate a sappling schedule consistens
with the time interval over which bacterial crowth control isg intanded.
Olfactory determinations comparing the development of odors in the zest
and contrcl phases of the study should be periprmed simultarpecusly with the
bacteriological determinacions. The test zhould be conducted with an adequate
control on each tvpe of toilet system for which the product is intended for
use.

(2) Sugzested performangs standard. T™he study should show th the
product is effsctive in preventing the develooment of offansive codors
during the time perisd that such control is intanded. Bactarioclogical
assays should desmonsgtrate the inhihiticn of growth of microorxrganisms in
the test systam, o

{b} 7Toilet bowl and urinal svrfaces. The following apoly <o products
bearing label clajms t3 %ill or reduce the number of odorwcausing bacteria
an toilet bowl and urinal surfacas.

{1) Test standard., Same as § 91-2(DBI{1)(c) (1) or (j}{L) of +tkhig
series, except that pure culture isolates of identified cdor-causing
bacteria showrld be amploved as tast migcroorganisms. Nota chat the centairped
bowl water {approximately 3 gts. or 96 £1. oz.) should be taken into consi-
deration in determining the appropriate use dilution to be tested for
toilet bowls.
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(2) Suggestsd performance standard., Same az § 91-2(Db){2) or {){(2)
of this seriaes for claimsg =o i cdor—causing bacteria; same as § 31-2{3j){2)
of this series for claims teo reduce the numiber of vdor-causing bacieria.

{c} Toilet and urinal bewl watex. The following apply to products.

Paaring label claizms %o raduce the nucber of backteria or bacteriostatic
contral for odor, slime, or discoloration in toilet bowl water. . -

standa=d. Same as § 31-7{H) (1) of this series, except
are isolates cf identifisd odor-, slime—, or discoloration-
ar

aria must be emplcysd as test microorganisms.

{1) Tast
that pure gul:
producing bact

[2) Sugcested cerformaznce standard.  Same as § 91-7({b)(2) &f this series,

for claims to resdvce tThe munber oF saczeriar for bacteriostatic claims,
the numbers of tast bacteria cscovered Srom the treated water should be
than the numbers from the parallel control and no greater than the "f-time”
contrel; and for slime, odor or disccloration control claims, such problems

ghould be delaved for the time pericd claimed. ;

less=
H

{d) Bird and enimal cage litter fresatments. The following apply to
products intended for applicaticon to or incorporation in pet bizd and
animal cage litter for bactaricstatic cdor control in the presence of
urine or wet faszl contamination. :

{1} Test standard. Controlled iz
performed to show the following:

{i)}) Mumbers of bacterial contami:
after initial deposition of actual bir
periodic intervals thereafter (includi:
excrenent; for the time interval recom R

(1i) Qlfactory asssgsment of «h

the same intarwval. : i &k {_\5
i [ ‘kt-l '
{2) Bugmested performance stands " ;? ) nants
in the treated litisr should sheow a r: R T S
control, and the development of offen: - oy @

in the txeated litter over the +tize i:

{e) Treated vomitus absorbents.
intended for tacteriostatic odor control Suring clean-up ana Qispeoan -~
vomitus removed from inanimats surfaces.

{1} Test standard. Controlled in-use or simulated-use tests should
be parformed to show the Znllowiag: : ; . .

_-- (%) Yumbers of bacterial contaminants in treated and untreated absor-
bent after iaitial deposition of aciual vemitus and at periodic intervais

thereafter for the time period recommendad or claimed for use of the absor-
bent to control odor.
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{1i) Olfacrory assessment of the degree of odor ceatrel achieved over
the same period.

{2) Suggested verformance stardard. Same as paragTaph {d){2) of this
section. : - .

§ 91-56 Products for treating water svstems. .

{a) Drinking water for counlt=v and livestoack,

ntimicrobial creatment 6F peulitzy and livestock drinkin
¢learly defined in lzbeling. Treatment of drinking wates
of providing medication for animals, and/or implied claim
contyol, identify the product as a drug, and required approval by the Food
and Drug Administraticn. The standards for products rspresented in
labeling for itxeatment of poultry cr livestock drinking water for peskicidal
benefits {(disinfection, sanitization, bacterigstasis) ars considersd helow.
Sweh products require a pesticide tolerance from the ZIPA under the Federal
Foud, Drug, and Cosumetic Acs.

- {1) Tezt standard., (i) Laboratory “esis. Pras*"“c;we efficacy
of poultry and livestock drinking water disinfecwanis
established with data derived from the AOAC Mathod for wWai
for Swirming Poals (§ 91-30 Recompended method No. 14
or with slight modifications thereof, against E3z
and Streaoprtococoms fzecalig EPQD) Presuaptive efri:acy for =
tended to provide bacteriostasis may be gubstantiated with any o
presumptive microbicloglcal screening tests {2.g., minimal inhib
centrations derived from a broth tube-dilution type method, and zones of
inhibition derived from a seeded agar cup nlate type Zethod).

zinf

£ thig serizs}

I {ATCC 1lzze)

negmicals in-
:IE.‘.?‘Q“ZL-

tory con-

]

{2) Pield tests., Based on these data, contTol
bislegical stuﬂ*ﬂs sbou-d be dasigned to demonstrate
the product in pouliry of animal drinking water under actuzl conditicons of
use. Fleld~-derived data sheould be dEVelcoeﬂ under an Zxperimental Use Perpit
demonstrating the efficacy of the produst when used as dirsc
condicions will vary with the lavel of effectiveness claimed, types of
nicroorganisms to be controlled, zpplication tachniques Zoxr treating the
water, treatment intsrvals, watar dispensing system, type 9f animal Zacility,
erganic load, and other factors ralatad to the proposed usa.

led guantitative, micro-
the level of efficacy of

{2} Suggest=d serformance standard, The laboratory test should ghow
elintnation, reducticn, or inhikiticn (i.e,, disinfecrtion, sanitization,

Eia

bactericstasig) of the test bacteria. Acceptable resulns for tne {iald

5 =4

test will depend upon the level of activity claimed for specific use conditions.

(b} Dotable water treatment wmits, Ay unit intended for physical
and/oxr chemical treatdent of microbiologically potable water from a
municipal treatment facility to remove undesirable taste oders, chemicals,
or other aestherically cbiecticnsblie propertiss is identifiad as a porakle
water tweatment ynit., A substrate such as agtivated chargoal (with or
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without a bacteriostratic ageat) 1s incorporated into the unit Zer this
terminal processing tryeatment of potable water orior to ccﬁs:ﬁption.

Since the reguirements of the S2fe Drinking Water Act do permit zunicizally-
treated drinking watsr to contain a Iimited number of harmiess "saprochyzic”
bacteria which are commonly recognized contaminants of water, an antimicro-
bial agent is scmetimes incorporatad in a potzble water treatment unin to
provide bactaricsratic activity against these gontaminants. Only potable
water treaiment unlts c¢ontaining a bacteriostatic agent are under the
purview of ths Act. -

{l) Test standard. Controlled, simulated-use studiss for the
potable water treatment unit should Se conducted under conditions representing
actual vse, employing a defined mupicipally-treatad watar source. The fest
design of the study, which will wvary for differeat types of uniss and
patterns of use, sbould include the following basic elemants:

_ (i} Evidence that the function ¢f the potable water tceatment unit
(without a bacteriostatic agent) is impaired and/or adversely afiected by
identified microbial contaminants present in mumicipally-treated water, re-—
sulting in a rscognized aestnetic proplem {(e.g., undesirable tastas or odors);

{ii} Quantitative determinagtion of the lavel of microbial -gontamina-
tion in the zest water before and afiter passage through the contrel (without
a bacteriocstatic agent) and test units;

1ii} Deccumentation of the bacterigstatic agent conceatraticn found in
the test system; and

(iv) Evidence of the effactive capacity or duraticn of effectiveness
of the bacteriostatic agent in contrslling the contaminants responsible
for the identified problam occurring umder simulatad in-use conditions.

(2) Suggested performance standard, The effective capacity or duratica
of effectiveness of the Pacteriostatic agent incorporatz=d in a potable
water treatment unii should be establizhed by zmeaningiul rasults thag can
be associatad with actual in-use conditions. Tha data should demonstrate
that micrcbial contaminants ia municipally-treated water cause a recogalzed
aegthetic protlem {(e.q. undesirable tastes or odors) in the ceontrol unit
without a bactsriostatic agent, and that such problems are prevented or
delayed in the test units with the bactericstatic agent.

§ 91-57 Antimicrobial agents sold only for formulation use.

(a) Type of 2ata. The manufacturer (or registrant) of a technical
chemical intended for this type of use should submit presumptive =svidence of
intrinsic valua as antimicrobial ageat. =xamples of the types of presunp-
tive tests acceptable are the fellowing: minimal iahibitory concentrations
derived from a tube-diluticn tyce method, and zones of inhikition derived
from a seeded agar plate tvoe method.

(b} {Reserved).
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Serlesg 92: SFPICACY OF AQUATIC PEST CCHTROL AG;HES

§ 92-1 General considerations.

{(a} Overview. A wide range of pesticides are used directly in zgueocus
. : ernviromments or ars intimarely assoclzted with them. These psgticides are
: used both in man-made systems, such as industrial <coling systems and gwim=
ming pools, and in matwural, aguatic arsas, such as laxes and sonds. Arplyin
. pesticides to watzr can magnify unreasconable adverze izpacts on zan and the
- envirsonment becausa contamination can axtend g surface waterz, ground waters,
and aguifers used for, ar In the production of, drinking, irrigation, or
industrial process water. Subseguent contaminatiorn of gplancs and animals may
lead to undeairable reductien of a species and econcmic loss2s.  Sloconcen=
traticon cof pesticide reszidues in the focod chain or direct lagestion of
pesticides by organisms in water may ragregent potential long—term hazards
to man and the envircnment, '

’ {b) Scoze. T=sting and performance cuidance Sor the Sfollcowing products
are gtated in this section: aguatic herbicides, swisming peol algicides,
industrial cooling water micrcbicides, pulp and paper mill water microbicides,
secondary oil recovery asystems microbicides, and antifouling painte.

Mosquito larvae control agants are discussed under § 95-10 of whis subdivision,
and fish texicants and fish repelilents are discussed in § 36~2 of this
subdivision. Aapplicants should alse read the aguatic pest control agent

label development discussicns in § 103-1 of Subdivision d that relate o

the specific pest, site, and propesed use-gattern.

(¢} Congiderations inwolwved in sfficacy %festing, Guidance Sor establighing
efficacy of aquatic pest control produsts discussed Selow in sections
under specific praduct types (2.g., acguatic herbicides, antifeoulisg coatings),

are hased on the following congiderations:

(1) The intended oz expected use of a pesticide=trested water.

(2) pvissolved and particulate censtituents in the treated water, wiich
may increase or decrease pesticide effectiveness.

{3) Those physical characteristics of the syster which will affect
-volatility, absorption, dissolutien, freguency, and efficiency ¢f contact
with the pest(s) to be conirzlled.

r to be traated

{4) Those physico-chemical characteristics of tha wa
fect efiicacy.

{such as temperature, pH, and hardness) which may afiect

ta
T

{5) Application method{s), to enable *he Agency to evaluate the
practicability and potential selectivity of the proposed use, and to aid in
B - - the determination of proper classification of the pesticide according to
§ 182.11(c) of tha FTIFRA Sec. 3 regulations, '
- {6} EIxpected concentrations of pesticide in treated water is a result
of treatmant at the recormended dosacal{s), =o snable the Agency to avaluate
- the potential for nontargst effects and to aid in the detsrmination of

preper use classification.




{7) Prhytotoxicity to czops or cther nonharcet vegetation expected to
be exposed to the pesticide or to the sesticide~treated water, including
total exposure of srops resulting from use in irTigarion water, type of
irrigation systam, type of soil in which cxop is grown, and distance of
treatment site frocm cron.

{8) Indirect effacts on nontarget organiamg, including oxygen denie-
tion 2nd potential for resultant fish kills that may occur with use of
aquatig herbicides.

{d)} Relatiomshis to use pattern. The test methodologlas ars organ-
ized according to use patitern. Different methodologiss may he dlscussed
even though a product is used 2o contzol one type of pest, such as zlgae
in geveral siteg. Differences hertween tests, sites, or applicacticn tach-
‘higoes can affect the 2fficacy of psroduct. Accordingly, il =2ost cases,
data demcnstraring the efficacy of a product will ke acceptable only if
such data are derived from the methodology appropriate to that product's
specific use pattern.

§ 92-2 BAcuatic herbicides.

{2} Seope. This section provides guidance for pesticides designed
to control aguatic macrophytes (mosses and vascular plants), ditchbank
plants, and algae. IZfficagy data cencerning control by pesticides in
swimming pools, industrial cooling water systems, pulp and tapermill water
systems, gecondary oil recovery systems, and on ship or beat botisms, as
well as other underwatsr surfaces, are discussed ia §§ 92-3, -4, =5, -5,
andg -7.

{b) General data conditions. The following conditions should be
met in order to establish efficacy of aquatic herbicides and algigides
covered in this section (§ 92~2) and effects of “hese pesiticides om the
environment, whether they are intended for use in standing or meoving waters,
adjacent tc water, or in a lscation expected to contain water at a later
tine. Additional corpditions which pertain to specific categorias are
covered as follows: standing water, moving water, ditch botitoms, and ditch-
banks {paragraphs {c)}, (4}, (e}, and {£), respectively, of this sectionj.
Pield testing should include a gaographical distrilkution of zlew sitas that
reflects the gemeral climatic and watar quality variations expected in the
locaticns where the product is propoged for use. Yot all such environmental
variations can be anticipated or testad, but sites shall include those wnich
have various water hardness, pH, temperature, turbidity, alkalinicty, and
weed infestations (both in types and numbers of weeds), Fisld tests should
-ba designed to allcw statistical compmariseon of weed control between =reatced
and untreatad ("control" or "check”) plots. Whenever possible, a known
"standard” creatment should e included in the tasting. For axample, when
‘testing a new algicide, coprer sulfate may be used for a standard. Fer
these comparisons, the number and kind {species) of target weeds present

in the control and treated plots shouid be similar in extent and type of
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weed, in relarive species zbundance, and in weter quality. The design of
such plots is discussed in the Acceptable Xethed No. 3 § 92-20(d). (=fficacy
Testing Metheda for Aquatic Herhkicides in Standing Waters). In all cases,
the following data should be reportsd for each tegt gite.

{1} Description of *est site, This includes the following: (i} Type
of agquatic site, such as laxka , reservoir, ornamental pool, irvigation
diteh, and geographic location of site (i.s2., state, county, townj.

{i{i) size {area and depth, or volums, or length and width of the
treated areas, and of the whels site), as is appropriate to the type of
application and the type of targets weed{s).

(iii} Number of replicate trested plets and control plots.

{iv) Watar gquality, inciudinq pH, temperatures, havdness, alkalinity,
salinity, turbidity, conduckivity, and dissolved coxygen.

{v}) Seil texture, Including that of sclls along the immediate shore-—
line or ditchbank and the sublmersed scil where the target weeds are present
{with the percent organizs material in the soil azlso rescoxted). (Acteptable
methods and soil texbure classificariong are found in the Walkley-Black
Procedure iz Soil Sci. €3:251, 1947, and the Scoil Survey Manual, U.3. Depth.
Agr. Handbook No. 13, 1351, Fig. 1, and Soil Sci. Soc. Amer. 26:305~-317,
1862.)

{2} Descripticn of vesetation present at test site. Description
ghould include the vegetation present and any organisas that affect product
performance. The following shall be reperted:

5~

{i) Target wesd speéies {common pame if available, and scientific
name}, and weed density (number or amount per wilf area or per unit volume,
as appropriate}. )

{ii) Other vegetation (common name or scientifie nare).

(1il} Growth stage of target weeds, such as seedling, preilowering,
or heading stags. .

{iv) Other appronriate ohservations relating to target weeds, such as
the presence of a heavy coating of epiphytic algae ¢n the lesaves of the
target vascular plants.,.

{3} Methods of herhicide application. formaticn should include:

{i}) Target site where the herbicide was applied (for example, to weed

foliage, to surface of water, Lo botiom of water body, into water, to
ditchbank, or to shoreline).

{ii) Descriptiocn of the equirment used to apzly the herbicide {e.g.,
ground-spraying device, pumping device, beat, hlower, helicopter, or fixed-
wing aircragft}.
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{111} Description of any water lavel changes used in conjuncticn with
the herbicide application, such as drawdown operaticn or drainage of convay-
ance system, iacluding the extent of water lsvel change, the time of tie
change in relation to the herbicide application, and the duration of the
change ia watexr level,

{(iv] The timing of the application in relaticn to the calendar date
and the stage of growth of the target waeds.

{4} Dosage of herbicide. The dosage ranges tasted should be bread
enough to. determine the minimmm eificacious dosage and the effective range
for each target weed claimed. In addizion, the toxicity te desirable neon=-
target vegetation should be determined if it is within thea dosage ranges
tested. (Refer to Subdivision J of these guidaelines for guidance and
acceptable metheds in determizing phytohoxicity to nontarget plants,) The
following conditiony should alse be known: '

{1} The amount of product and active ingredients should be expressed in
wiits appropriate to the methosd and slacement of the aprlication, such as
weight per unit area, weight per uni* volume, cor tha weight per unit Ilow—
volune, and, in every case, the ¢oncentration of active lngredient in the

water.

{(1i) sSufficient variety of soil textures and wazer quality conditions
should be used to determine the effachtive minimwe dosgage or dosage range for
the particular soil and water conditicns likely to be encountered in the
gecgraphical area where the use is proposed. The broadex the geographical
area of propesed yse, the more tests will be needed. Genarally, in any
one locality or geographical area {for example, the southeastern United
States), a minimum of Three testiang sites will be needed, but six or mors
are sgtrongly recommended. The accesphability of the number of fasts will
vitimately decend on the quality of the daca.

{1ii) If adjuvanis such 23 surfactants, "spreaders”, or "stickers”
are required for proper efficacy, appropriate adjuvant control plots (with-
out herbicide} should be included to distinguish the possible physiological
or phytotoxic effects of the adjuvant alone.

(3} Lipitatiors on water use for irrication. If label claims intend
that the product will be used to %reat water that will be a scurce for
irrigation water, or to treat ditchbanks in irrigation systems (including
drainage ditches), then the following are necessazy: '

{1} Test{s) should be conducted to determine if phytotoxic effects of
the herhicides cccour oa crops ncrmally sxpected to be irrigated with treated
water, and to determine the highes® concantrarion ¢f the product 1o water -
which will not injure crcps or desirable vegetation expected to be exposed.
{See § 92~20(c) for referances on methcds for determining phytotoxicity
of aquatic herbicides to irrigated ¢rops). o .

~=-{11) To evaluate potential phytotoxicity to crops as a result of

cumyulative =ffactsg of herbicide rasidue in jirrigation water, the fellowin ‘.
irformation for anticipated crop practices are neaded: Ifrequency of :
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irrigation, amount of water per irrigation treatment, total acreage treatad
per crop zeason, and concantwation of herbicide in irrigation water when
treated water reaches ¢xop.

1ii) Concentrations of the active ingredient in water as result of
proposed application should he predictad, as well as the decline of that
concentraticn with time and/or &istance of flow. Apwropriate statistical
analyses of the data and development of depletiocn cuxves are essential,
{See § 352-20(a) for references on dissipation analysis methods;
also, ses }§ 164-1 through -5 of Subdivision W.)

{6} Results of acuatic herbicide treatment{s). In this suvbparagraph,
guldance for teporting results of tests on any aguatic herbicide are stated
first. Additional guidance for agquatic macTophytes and algicides are
discugsed in {il) and {1ii) of this subparagraph (5).

(1) Tests results for all aguatic herbicides should ineclude:

{a) The cbservation dates, with the tima interval(s) befween initial
applications and subsequent cbservations;

{B) The plant apecies controlled, and tha duration of contzol for
each species in days, weeks, or other time period;

(C) Comparison with "standard®™ herbicids treatment plots (if used);

(0} Herbicide phytotoxic effects on tzrget weeds and other vegetation
in the test plot. The indicative visual phytotaxic syrotoms of the target
weeds and the tize of their appearance are particularly important if
subsegquent herbicilde treatment({s) or the manipulation of water levels or
water flow i3 dependent upon the knowledge of the effectiveness of initial
applications of the herbicide. Examples of terminology for such symptoms
appear in § 102-2 of Subdivision H;

(B} Results of crop phytotoxicity tests (if crops ars expected to be
exposed to treated water), and the maximum level of the herbicide tolerated
by crops expected to recsive treated water, including any limitations of
the type of irrigation and on timing of irrigation after water treatmant;
and

(P} Changes in water gquality following herbieide treatment and weed
control. {This includes those analyses speciiied under paragraph (bj(1l})(iv)
of this sectiocn.]

(ii) Test results for aguatic macrophytes {including ditchbank plants)
should also include the extent of weed infestation before and after herbicide
treatment(s) in beth control and treaced plots, arnd the calculated percent
weed control for each weed specieg. Data should be based ¢n appropriats
measurement(s) of weed species population density and may include dry ox
wet weight of weeds, length of weeds, and height of weeds, depending upen
the type of control and the type of waed.
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{1i1i) Test r=sults for zlgae should a2lsc inclnde:

(A} Amount of growsh prasent {Sfor example, density per unit area or
per unit voluma of water) before and aftar treatment(s). Methods for
evaluating algae gontrol ars discussed in § 92-20(d) Efficacy Testing
Metheds for Aquatic Serbicides in Scanding Watsars; and

(B) Changes iz the degree of infestation of other aguatic plants fol-
lowing tarcet algae gontxrol.

ot b s e

(¢) "Spegific data cuidance Sor standing water. In addition to the _ .
guidance given in paragraph (B) of this section, the following are needed: L

{1} Decsage of herhicide. (i) Peor applications to aerial faoliage,
the amount of herbicide used per wnit area, or per total spray volume, or
hoth. .

{i1) Por applications whare effectiveness i3 dependent upon concentTa-
tion in the water, =he dosage used in amount per volume [e.g., hectare-meter
ra o]

(acre~ft.)], and the concentraticn in water (e.g., parts per million) res
ing fran the application.

(2} Hydrological featurss. Those hydrological features which can
alter herbicide usefuiness, such as thermoclines (depth and steepness),
inflows which may reduce ini*iz)l concentration levels, and wave action.

{d) Specific data guidance for moving and flowing waters. Herbicides
that are applisd divectly t0 moving watar (for example, canals, ditches,

irrigation systems, streams, rivers) are included hera. Ia additiosn to the
geidance given iu paragraph (b) of ‘this sectiom, the following are needed:

{1} Dosage of herbicide. (i) For herbicides whose effectiveness is
related to concentraction in water, ithe amcunt of herbicide per unit volume
of water per unit time and its dissipatiorn with time. [See § 92-20{b) for
information on msthod.]

(i1} The most effactive concentraticn and contact-time combination(s)
for the target weed.

(2} Flow characteristics. The flcw rate (flow volume) in the <cavey—
ance aystem {(=.g., cubic feet per second).

(3} Constructicn zaterial. The *ype of construction of the treated
conveyance sysiem {Ior exampis, earthen or concretse-lined).

(4} Previcous zand s““secuent csoxcarisona. Duration of_weed contzol
n dux

and comparison with weed infestz ing previcus years, when Xnown.

(5} Untreated control. Untreated plots should be located upstrean
from treated plets at a sufficianc distance to preclude pesticidal ellects.

If there is no appropriatsly similar site upstrsam, comparison befors TTeaz-

ment and after treatment should he made. Q“
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{e} Data cuidance for Jitch bobtoms, fPor treatments Lo canal or
ditch bottoms, the folilowing should be reported, in addition to paragraph
(D} of this gection:

(1) Weather conditions. Type and amcunt of precipitation, and general
weather conditicns between application fime and tine when water iz turned
into the canal,

(2) pDraining interval. Time interval between drainage and applicaticn,
and between application and time when éltch or canal ig refilled.

{3) Amount of comntrcl. The length (meters, kilemeters) of canal
treated, and length of achieved weed contsol in the canal.

(4} Herbicide residve. The concentration of the hexbicide in water
after it 18 turned into the drained canal, if the water is 2o be used for
irrigation purpoges. (See § 164-2 of Subdivizicn N for analysisg techrigues.)
Gther guldance related t5 use of treated irryigation water are described
under paragraph (b){6} of thi= sgection. ' '

(£} Spacific data gquidance for ditchhanks. Tor ditchbank trzet-
ments, the extent of water overlap, if any, should be stated 30 that the
amount of exposure of water can be caleulated and correlated with the
analyses of concentzations in the watex. -

(g) Performance standardg. Normally, the desree of agquatic weed
control that is acceptable depends upon the particular use site and use
pattern, The calculation of percent weed control should be Dased on waed
biocmzga, height (or length) of weeds, number of weeds, or amount of surface
area covered by weeds. Qthsr assessments may te utilized if they reflect
beneficial effagtz of weed contzol. UWhen percent weed coatrol is based on
comparisons of untreated plots to treated plots, ox 4o pretreatiient weed
infestations in %treated plots, a zinimum of 70% control is desirable.

Legger effectiveness may be acceptable, provided that appropriate gquallfying
terminolegy is used on the label. (See § 102-2 of Subdivision H.  Specific
standards for performance are stated helow for the indicated uses.

{1) 3Algaes control. For laboratory testing using pure-culture methods
to obtain presuzpiive efficacy data, a minimum of 70% <ontrol i3 needad.
To support algicidal claima, aubeultures should not show growth within 21
days after inoculation into fresh medium. For fSield tests, the following
degree of control should be obtained: :

(1) Prevention of growth (kleom) by 2% least 80% ccmpared o untreated
plots, or

{ii) Reduction of existing growth {(hlecm) by at least 70%, or

(111} indireck performance rasults, such as irvrovement of volure-{low
in canals or dictches by at lesast 30%, rsduced c¢legging of pump screens by

[y

at least 70%, and reducsd clogging of drip-irrigation systems by $3%.
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(2) Acuatic macrophvie control. i) starding watac, & mindimm of
70% control as measured by weed count, biczass, lengtl, area, or ather
appropriate value. Por floating weeds, the percent cleared water zay be
wsed as an evaluation, and ordinarily should De at least 70% of the treated
area.

{ii) Moving water. At least 70% contzol of submersed or emersed
weeds, or an increase in flow-volume by at least 509,

{3) Ditchbank weeds. At least 70% contrgl znd lesser coatrol will
be acceptable oply if appropriate cualifications are stated on the label. -

§ 923 Swimming pool algicides,

(a) Scope. Two types of tests are used to demonstrate effectiveness

of swimming pocl algicides to control algae: laboratory tegsts using puTe-

ture methods {see paragraph (b] of thisg section), and confirming tests
(see paragrarhs {¢) and {d} of this section, in swirminc pools or simulated
swinming pools. I£ an experimental permit iz needed, data Zrom laboratory
pure=culturs tasting 1s needed. For tests to determine efficacy of
pesticides to disinfect or coantwol disease orgarnisms in swimming pool water,
see § Sl-38{c} of this subdivision.

{b} Laboratory tests. ILaboratsry procedurss are necsessary to assess
the algistatic versus algicidal capabilities of these products. Al accept~
2ble laboratory pure-~culture xzethed is given in § 92-20{e) Pure-~culture
Technigque for Bvaluating Algilcidas.

(c} Coenfirming in-use tests. DLata developed from tests condected by
eilther of the following metihods are agcsptabla.

(1) In-use pools. 2long with adequate labaratory data, confirming
efficacy data are recemmended from in-use tests in two Or more properly main-
tained swimming pools of different sizes located in difFferent gecgraghical
reglons of the country. The tests should be conducted for z pericd of not
less than 30 consecutive days under clizmatic conditions occurring during
the swimming pocl season. Reports should imciude but are not limited to the
following additiorpal information on the condition of the test pool:

(i) The design and capacity of the pool.
(ii) The pocl use and bather load.

(iil} The amount of product added to swimming pool water and
the nime of addition.

{iv} The range of chemical characteristics of +ne swimming pool water,
such as pH, nitrocencous subsgtances, alkalinity, hardness, and aacunt of
residual disinfectants and stabilizer{s).
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(v) The physical characherigsics of the swimming pool water, including
temperature, color, and clarity.

{vi) Meterological data, including air temperatnre, rainfall, and
number of hours of sunlight, which may affect resulis.

{(2) sSimulatsd poels, In lieu of the in-use tests, acgceeptable confirm-
ing data may also be chiained frem tests condected in sizmulated swimmiag
pools artificially inoculatad witi zlgae. Consultation with the Agsacy
about procedures and test 2pecies prior to undertaking thasze tests is
strongly Tecommended. An acceptable simulated swimming sool method is pro-
vided in § 92-2G(%) Method for Evaluating Algicides in Simulated
Swimming Pools.

) Purs-—cnlture tests. Tor
performance is 70% contzol
e § S2-20{a)).

{d)} Saggested —erformance shtandards. {1
pure-culture testing, the agceptadls level of
Qf algae in primary caliures for 3 wesks. {32

(2) In-use pools. Por in-cse swinming pool tegting, the level of
performance should egual or exceed that of a standard chlerine treatment.

(3} Simmlazed peols. For simmlated-swimming pool testing, the
acceptable level of performance mugt be egual to or better than a chleorine
standard at 1.0 to l.5 pom for isocyanuric acid-stabilized poels or at 9.5
to 1.0 ppm for non-gstablized pools. (See § 92-20(£)).

§ 92-4 Iandustrial cooling watsr microbicides.

{a} Scope. Prrcducts intended to control microbiological slimes in
cooling water systems include these with zlgicidal, bactericidal, and
fungicidal activity. Microbiological slimes congist of microorganisms
{algae, bacteria, and/or fungi) and their secretioes, plus embedded debris.

(b} Definitions. The following definitions and explanations are
particularly pertinent %o the understandirng of this saction:

{1} Bactericide. 2=z vsed inm this seczicn, this term is restwicted to
products used in cocling watar for controlling bacterial sllime, and must
not be construed to include products representsd or defined ag disinfectants
described in §§ 91 {2fficacy of Antimicrobial Agents).

) {2) 3Blewdown {blead-off), This tarm eans: water discharged £rom the
aystem to control concentrations of saits or other impurities in the ciz-
ating water. 2lowdown i35 measured in volume per unit time.

{3} QClogad zecireulating gystems, This term seans: a system of
continuously racircuiating water in a heat exchangex that mawv be c<ooled by
=

[
igeration, ©r a separate open cooling~watsr systells

rh
1
o
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(4) Hakeup water. This term means: watar added to the circulating
water systam to replace that lost because of blewdown (bleed-gfl), dxiff,
evaporaticn, leakage, and overflow,

{5) Hicrob2:14e. A3 used {n this segtion, this ferm means: any
substance or nixture of substances which effectively rsduces the nuaber of
algae, bacteria, and/cr Zungi.

(6) Once-throuch svstamg, This term refers Lo systems where water is
taken from scme primary scurﬂe, used for cac1*nq, and then either discharged
to waste or used for otner ur“cses.—.

=

{7! Open recivreulating svs_ems ‘uh*
major portion of tie waner used for prodais
to some type of evaporative cooling device, such a3 a coeling tower, to
remove the heat pick“d up in the process, and 1s then used aga;n Lor procass

cooling.

afers to gystems where a
l_ng is continuously recycled

{c) Data guidanca. (1} Laboratsry testing. Laboratory data should
be submitted to show presumptive effectiveness of the preduct in controlling
algae, bacteria, funci or combinations tharecof wnen field testing is used
to evaluate product performanca.

(i} Standard laboratory techniques should e used to determine minimum

- concentrations ¢ the product which will kill or pravent growth of target

organisms. The viakility of purs culiure aicas should also be determined by
a technigque involving subculture into untreated medim. (See § 92-20(e}).
Laboratory evaluation of bacteria and funqgi shall consist of determining
minimm effective static and cidal concentraiicng of preoduct on unshaken
ligquid cultures.

(ii) Tkhe follcwing test species should be emploved: bacteria: Pseudcmonas
spp. and Baclllus zvccides {(ATCC); fungl: Aspergillus niger [(ATCC); algae:
Chlerella wmvrenoidaosa, Buglena gracilis, and Scenedesmus oblicvus. {For

algae, see § 92-20{=2) for methods and growth media).

{d) Field testing. Tests should be zade in at least 2 different climatic
locations for a periced of not less than 30 days. Test systams sho uld ba -
Trepresentative of the more severe conditions that the product is intended
to contreol.

{1) Reports should include, but are not limited ko, the following:

(1} Dosage applied at each treatment and contact period necessary for
cortrel of organisms.

(i1} Interval between treatments.
{iii} Visval or other suitable ratings ¢f the nature and amount of
micrebial growth., The rating scale shall be defined, and the commercially

acceptable level of contxol should bDe indicated.

(iv) Total volume in the systenm,
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(v} TFPercent Llowdown, if applicable, per unit of time.

(vi) Water charactaristics, such as pHE, hardness, tamperature; identi-
ficatica and estimate of concsntration of any anticorvosion inhikitors in
the systam; identification of 2vy antizicrobial chemigals that wers used
izmediately before or during the taast pericd.

(vii) Engineering data, if available and if appropriate Jor comparative
purposes, reflecting the relative 2fficiency of operstion of the system, such
as heat transier readings, head oresgures, and down time. 3Baseline data on
each are necessary for cooparative puroosaes.

{viii) Microbial counts hefore and 2fter esach treatment to support th
claimed interval(s) between applicaticna and Lo indicate the degres of control
obtained.

(ix) For seolid products such a&s brigquettes and tablets, data nust be
sutmitted shewing the rates of dizsolution of the product in water at various
tewperatures and flow rahes. :

{x) Where and when the tegigs weres conducted.
{xi) Background and fraining of person{s} corducting test.

{2} Foreign data.  Similar field data developed in foreign countries are

" acceptabla if the data have Ceen obtained from wwo cooling water systems

e

where climatological cenditions and the microorganisms encountersd are similax
ts those found in cooling water systems in the United 3tates. '

{3} Laboratory evaluaticn of sooling tower bacheriz and fungi., In lisu
of field testing, water sawples from operating cacling towers containizg
indigencus microorganispg can be tested by subculturs and plated onto surface
medign for enumeration. Algicidal or algistatic acgtivity will be determined
by specified laboratory testing. Ses ASTM Method E=-845: Test for Efficacy of
¥icrobicides Used in Cocling Systems. 1/ ’

{4} Laboratory model systems. Laboratory methods for efficacy =valua—
tion of cooling system microbicides will be considered on an individual
basis. Registrants are advised %o submit such proposed laborahory mesthods to
the Agency for review aznd approval prior ta theixr use in developing support
data for registrarion.

b o

{d) Sucgested serfsromence standards. (1) Laboratory testing,
laboratory methods used in lieu of Field cests, a minimumm of 99% tacterial
x111l within a 3=hocur contact period with fhe sroduct is desirable. Growth
of furngi should be prevented. Paerformance standard for algae is 70% control
of algae growth in primary cultures for 3 weesks. (See § 92-20(e} Pure-culture
Technique for Evaluating Algicides.)

Fox

{2) Field testing. 2Applicztion of =he product according %o label
direczions during field tests showld permit efficient operation of cooling
systems by controlling bielogical Zouling so that droper ccmpressor head
pressurss and tepperature differentials are maintained.
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§ 92~5 pPulp 2ad vapermill watar svstens microbizides,

{a} Residues in paper. Treatment of pulp and papermill process water
with pesticides may resuli in residues in £inished paper or papexdoard.
Residues ocsurzring in finished paper products intended Jor use in contact

ith food must he coversd by food additive regulation or Ly an exemption
fram the requirement %5 such resgulation. (Refer to § 83=1.)

{b) Data cuidance, Laborztory data siould “e daveloped to show the
effactivenesas of the produgt against hoth bacteria and fungl by the ASTMS
FTentative Methods cf Test for fiflcacy of Sl*mlcldés for the Paper Industry.”
2/ Two individually formulated samples of the microbicide developed be taested
separataly, in duﬁliC&tH, against bacteria and against fungi, for a total
of four teshis or solid formul ng, éata should be developed showing the
rates of dis olu tion of the produc* in water at various temperatures and
flow rates. Figld dava Irom 2 operating mills in the United States will be

acceptable., Similar data developed inm forsign countwies are acceptable if
the data .have been obtained in 2 millsz whare climatolegical conditicng and
the microorganisms encountered 3re similar to thosgse Sound in mills in the
continental Uoited States.

{c) Suogested nerformance standarda, (1) Bacterial control. The
Agency will accep¥ the performance standard described in the ASTM "Tentative
Methods of aest for EXficacy of Slimicides Zor the Paper Industxy" for

terial eonursl,.,

{2) Fumgal coentrol, The rerformancae rating system for control of fungi
agsessed by the ASTM "Tentative Methods for Test for Efficacy of Slimicides
for the Paper Industzy™ ia as follows:

0 - nao growth

1

scant, or guastiomable growth
2 = poor growth'

3 - good growth

4 - excellent growth

The level of serformance can be indicated with the use of a standard refer-
ence microbicide.

i

o8
&

-
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. § 926 Sewsondarv sil recoverv svstems microbicldes.

{2} HMeshodelogy. The American Petrolewm Ingtitute (APT) “Reccmmended
Pracrice fer Blological Analyszesg of Subsurfaca Injection Water Teshts" 3/
¢ontairs an acceptable method feor assessing the efficacy of produces aEainst

- Desulfovinyio Zegulftrrizang, Saciling cerzus, and Pseudononas fluorsscens.

- The bactericstatic and time~kill test nmust be carried out in duplicate.

(P} Sugoested performance standard. The product testad as specified
- by thae AFI method must prevent gzowth of test hacteria.

§ 92-7 antifouline biccides,

{a) Scope. antifouling ccatings fall into two main usage catagories:
marine znd freshwater. Many marine paists will not perform satisfactorily
in fresh water. To scme degree, the reverse is also trus. The maln testing
emphasis has been in the marine environment., To some extent, marina and
fresghwater paintsz are used to prevent foullng on substrates other than
boats or ships: surfaces on submersed equipment such as irrigztion wiers,

| pawer plant izntake or cutflows, and pipe lines, are often protected iz both
environments by antifouling coatings. Bnt the major use of these coatings

.’ is on ship and boat botioms. Contrel of all fouling, be it algal .ox

i = invertebrate, is desired. All non-biccidal agpects of coatings, such as

| eolor and friction reduction, are cuisgide the sgope of pesticide regulaticn.

|

]

{p) Testing cornsideratioms. (1) General. sSward (1372} ﬁ/ points

out that tests should start early in the spring, and that panels should be
exposed at widely-szeparated geographical points. The USNI {1352) 3/ advises

- that panel ftests are the most valuable and oldest of the testing meithods
used, but must be conducted in locations when the larvae of fouling crganisms
are present throughout the year. PFanels ccated with 2n antifouling zaint

- . of pruven pexformance should be included in all tests to serve as "“standards”.
Since scme wvariaticn in standard performance will occur depending upon condi-
tionsg at each test location, such stardard antifouling paint panels are
essantial for comparison purposes. The use of standard panels coatsd with
U.3. Navy Formnia 121/63 (MIL-P-1553123) antifouling paint is strongly advised.
The use of a nontoxiec mntreated "contzol"” panel 1s reguired to croperly
evaluate the fouling potential,) The standard panel gives a Kkmown perfcrmancs
rating and czn be used as a high parformance standard. The vatreated panels
give .2 survey of the fouling community that would be noted if no toxicant
were present in the paint under hest, or if the toxicant were ineffective.

{Z) pData cuidence. Antifouling paints or csatings should he tested
~ for periods of one or Dore "seasons™ in the locations of intended usage,
depending vpon intended label <¢laims.’ Tha length of a "season”™ may vary
frem six aonths to one vear, depending on the locaticon of the test site.
'\’ The information and data that should be recorded and zepcrted a2rs enumeratsd
below:
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{1} Substance of tast panels, l.e., wood, steel, aluminum, or other
waterial.

(ii} Painzing system used for urndercoat (including panel preparation).

{1ii) Method of application of paint being tested (brush, spray, cr.
roller). :

(iv} Wet or dry film thickness, weight of f£film applied, and/or number
af coats.

(v} Drying or curing time hefore imersion at test gikts,
g

{vi) Formmlation used, including perzent active ingredient,

-

{vii) pranel size and number of replicatioms. A minimum of four test
panels per cendliion or paint to be testsd should be employed, i.2., foux
standard panels, and four untreated control panels, The surface area of
each panel should contain a ainismm of 446208 sq mm {72 sq in.), or ke at
laast 152 by 304 mm (8 x 12 in.}.

(viii) Location of test site.

(ix} Conditions encountered during tast period (such as average water
temperature, salinity, »2, hardaesgs, turbidity, and sedizent).

{x} Application data(s}.
{x1) Tmmersion date and method of exposure when:

(R)  Suspended from a float, a fixed support, recording depth at low-
est tide.

{8} Partially immersed, for evaluating waterline Zouling.

(xii} Termination data and period of acceptable control {effective
life of coating).

{xiil) Monthly readings of fonling during the “"szasoa” of paint expo-
sure. Identity of algae, barnmacles, tunicates, or cother fouling organisms
as to genus and species 1ls not necessary; however, i1f such identification
is pogsible, it should be reportsd. Readings should izclude data enumerating
the discrete mumbers of individual organisms or the percent area occupied
by enlonial forms for eachk panel cbserved and for each fype of organism.
Contrel and standazd panels should be rated in a manner identical to that
for test panels.

(3) Evaluation of data. Touling ratiag: for each observation a Foul-
ing Resistance {P.R.) and an Antifouling Film Rating {A.F.) should be devel-
cped. Accegptable rating systems ars pressoted as follows:
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{i) surface free of attached fouling organisms = scores of 100.

Subatract from 140 the fozal numbery oF
or the percent area coversd by colonizl
observed. For example:

individual organisms present,
crms, for each panel

Barnacles ~ 5 =zach

Tanicateg = 2 esach 3
Algae - 7 percent _7
{Total) 14

100

=14

Foulirg Resistance (F.R.) = 86

{ii) PFor test films, the Antifouling Film Rating {A.P.} is developed
by subtracting the percentage of the surface showing apparent defects
(pits, cracks, checks, peeling, flaking, stc.) from 100. A £ilm with no
defects scores 100Q.

{4} Suggestzd performance standard. Tor an antifouling coating to be
considered acceptabls, the test panels at the end of the test should still
show at lesast §5% freedom from attached fouling organisms. Panels rated
under 85% “"F.R." for the time period claimed by the label are considexred
failures. .

§ 92-10 Footnotes to Series 92 sections.

1l/ Copies of E-§45 may be obtained frem the Anerican Society Zor Testliag

and Materials, 1916 Race St., Phila., Pa. 19103.

2/ Coples of the current test procedu:es may be chbtained from the American
Society for Testing and Matesrials, 1916 Race Street, Philadelipnia, 2a.
19103: E-599 for fungal method, aznd E-500 for bacterial methed.

agt procedure may be
vision of Producticn,

-
-
Ik
IJ

obtained from the American Petrolaumm Institute,
300 Corrigan Tower 2uilding, Callasg, Tax. 75201.

4/ Sward, G.G., ed. 1872. Paint for Marine Environment. Pp. 478-485 in

Paint Testing Manual, 13th E4d. amer. Soc. for Tasting Materials, 1816
Race St., Phila., Pa. 13103. : : :

5/ Arnon., 1852, Marinme Fouling and its Prevention. §.S. Naval Institute,

JAnnapolis, Md. 21402,

T b 3
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§ 92-20 Acceptable methods.

fa} Introducticn. The discussions that follow describe acceptable
methodologies Zor abtaining efficacy data in suppert of registracion appli-~
cations for aquatic pest control products. Where methods are gpecifically
dalineated, the hAgency has judged that these procedures will provide the
pecessary datz for evaluatien of ={ficacy. In cther cases, refarence ig
made to published literzture as a guide Zor developing accsptable test meth-
cdologies. More than one type of refarencsd study may have to be utilized
to meet the effiracy data reculirements as stated in the guidelines, cn
Aquaric Pest Control Agents. The zses of aguatic pesticides are so varied
that it is5 imractical “o provide detailed testing protocols for many
preoduct types; however, if the cited references ars ccnsulied apd the data
referenced in these guidelines and those on labeling raguirsments
{subdivision 9, §§ 102-1 to -8 are carvefully zead, the applicant will be
able to carry out accaptable tsgting, If there ara cuegtions regardiag a
particular test procedure that the epplicant intends to use, tie applicant
or tester should confer with thes Agency prior Lo testing. Tegting to meet
both general and specific data guidance is discussed in the following

paragraphs.

{b) Dissipation analysisg meathodsg., (1) Generzl. The intent of thase
studies is %o obtaln in-use £ield data on the concentration of herkicides
in water that will contact crops when the herbiecide is applied in any of
the following sites:

{1} Directly to or inm water used as an irzigation scurca.
{ii} Drained irfigation ¢onveyance systems.

{iii} Dprawdown impoundments used for holding water intended for irzi-
gation.

{iv) Ditchhank applications to irritation water conveyance systems or

 shoreline application to Irrigation water holding impoundments.

{v) Multi-use aquatic sites for which irrigation iz an expected use.

{2} Use of data. The dissisation behavior of herbicides applied t©o
sites (i) through (v, mentioned in paragraph (a) above, should be knocwn to
aczurately assess the potential phytotoxicity of the herbicides to ¢rops
irrigated with treated or sxposed watesx. The information is used in con-~
junction with testing of crop phytotoxicity. [See paragraph (c), "Methods
for Testing Crop Phytotoxicity of Aguatic Herkhicides™"]. The data derived
from these tests are used to develop appropriate precautionary labeling o
insure that aguatic herbicides will be used without injury to grops. For
this reason, the dissipation %ssting muist allow the predicticn of ¢rop
axposure to herblcides as a resuld of the treatment.

(1} Data guldance for application of herbicides to standing waters,
ar shorelines therecf:
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{4) The time {hours, days, weeks) necessary for herbicide concentraticns
to decline to pre-zpplication levels at the site of application and at the
clesat point of intake into the irzrication systaz:

(8) The minirmmm distance from a2pplication site to point of latake into
the irrigation system;

{€) 7TFor drawdown azpplicaticn, the minimum time reguired for councentra-
tion of herbicides in rewalevated water to decline to preapplication levels
Preapt
and the oinimugm distance from application site, if any, to polint of intake
into irrigaticn systenm.

{ii) For application to lrrigation ditchbaunksg or watar in irzication
conveyance Systems:

{A) The time (hours, days, weeks) required for herbicide concentration
in the water to decline to pre-applicaticn levelsz at the point where maxionm
levels -are reached and at the point where treated water first zontacts ¢rops;

- (B) The minimam safe distance from application site to peoint where
treated water first contacts crops.

{iii) Por application to drained irrigation conveyance gystems:

(A) The minimum time regquired for herbigide levels in reinfroduced water
to decline to pre-application levels in water prior to draining at the site
cf application and at the point of Ffirst contact with <rogs;

* {B) The minimum safs distance, if any, from applicaticn site to poiat
of first contact of reintroduced water to <rops.

{iv) Acceptable methodolegies. Simple and direct methods for detarmin-
ing the dissipation of several phytstoxie chemieals in flowing water ars
published (Bartley, 1957, 19&9%; Chancellor et al., 1957; bDemime et al., 1570;
Demint, 1971; Prank et al., 1%67; Nelson et al., 1%63)}. Scme further
theoretical consgiderations ¢f herbicide applications to moving water, and
scmea examples of dissipation data are found in O'Loughlia and Bowmer (13973).
Examples of field analysis for dissipaticn in stﬁndlug waters are found in
Grzenda et al., {1%66), HBiltibran et al., (1972}; Simisiman and Chesters .
(1978); and Yeo (1967). OColy minimal research has been carried cuz eon the
behavior and fate of herbicide residues tha®t ccour in flowing water as a
consequencs of treating the soll in drained canals or ather semporarily dry
waterways (Comes et al,, 197%, 1378; Fvank et al,, 1967, 1870; Zmith =t al.,
197%). Ixcept for the werk reported bv ¥elscon et al., (1962) and Bartle
{1857, 1929), little has been dcne o determine the roles played by factors
cther than dilution in the dlsappearance of phyhotoxic chemticals in flowing
water. The affects of sediment and other forms of particulate magter have
been reported {(Ccats et al, 1966; Tacker et al., 1267; Adams (1973}; Xahn
{1974}; it is recommended that these latzer raferances bhe c¢onsultad for
informaticn cn possibkle affects from sediments and particulates in treated
water,
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refarencas,

Adams, Pussell 5. 1973. Facters influencing seil adsorptien and bicactiv-
ity of pesticides. Residue Rev. 47;i-34.

Bartley, T.R. 1987. Progrvess Report on Evaluation of Coprer f£or Aguatic
Waed Control and Herbicide Residues on Irrigation Systems. J.S5. Dept. L
I.nta, Brr. ECIm.' R&P‘Jr‘t He. WC*32.

Bartley, T.R., and N.Z. Otto. 1964, DProgress Report of 1963 Field Evalua-
tioms omr Antifculing Materials for Algae Frevention. U.S. Dept. In=z.,
Bur. Reg¢lam., Div. Reszeaxch. Water Conservation Report No. WC-18.

1857. Progress Report on Antifouling Materials for Algae Preven-
tion., U.S. Dept. Int., Jur. Reclam. Heport No. WC-3Q.

Chancellor, R.J., A.V. Cocoms, and H.S. Foster. 1957. Control of aguatic
weeds by copper sulfate. Proc, dth Brit, Weed Control Conf. 4:80-84.

Cnats, G.E., Z.H. Punderburk, Ir., J.M. Lawrence, aod D.E. Davis. 1566.
Pactors affecting persistence and inactivation of diquat and paraguat.

Heed Res. 6:53-68.

Cochrane, D.R., J.D. P¢pe, Jr. H.P. Nicholsen, and G.W. Bailay. 139587.
The persistence of silvex in water and hydrosoil. Watez Resour. Res.
3;517-523.

Comeg, R.D. PJ.A. F!_'a.ﬂk; and R.J. Deomint. 19750 TCA i.ﬂ Lr‘:'igation water
after bank treatments for wead control. Weed S¢il. 23:207-210.

Comes, R.D. V.P. Brung, and A.D. Rellev. 1976. BResidues and persistence
of Glyphosate in irrigation water. Weed Sci. 24:47-50.

Demint, R.J. 1971l. Use of dye as 3 model of herbicide dissipation in
irrigation water. Proc. West. Soc. Weed Sci. 34:35~31. :

Demint; RAJ-; P.A. Fran ' and R.D. Ca‘mes- 19700 Amit:ale residues and-
rate of dissipation in irrigation water. Weed Sci. 18:439-442.

Bichelberger, James W. and J.J. Lichtenherg. 1271. Persistence of pesti~
cides in river watex., 2Environ. Sci. Tech. S5:541«344.

Prank, P.A., R.d3. Hodgson, and R.D, Comes. 1967. Residue of %wo herbicides
in water in irrigation canal-hank trearment foxr weed control., wWeed Sci.

18:687-692.

Grzenda, Alfred R, B.P. Nicholson, and W.S5. Cox. 196&. Persistence of
four herbicides in pond water. J. Amer. Wakter Works 58:325-33Z2.

Biltibran, Rcbert €., D.L. Jnderwood, and J.S. Fickle. 1972. Fate of
diquat in the agquatic environment. Oniv. Ill. Water Research Rept. No.
52. 45 pp. {(Available through the Nat. Tach, Informat. Serv., U.S. Dept.
Comazerce} - e
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Xahn, S.U. 1274. ¥Xumic substances reacticng involving bipyridylium herbi-
cides in soil and aguatic envirowmuents. Regidue Rev. 52:1-26.

Nelson, J.L., ¥.F. Brung., C.2. Coutant, 204 B.L. Carille. 1969. Behavior
and reacticon ¢f copper sulfate in an irrigatrion canal. Pest. Monit. J.
3:186-189.

O'Loughlin, Smmett #., and X.82. Bowmer, 1875. Dilution and decay of aquatie
bexbicides in flowing channsls. J. Bydrsl, 26:217-235.

Simisiman, G.V., and G. Chester. 1978. ©Persistance of dicuat in the aguatic
enviropment. Water Reg. 10:105-112.

movement of atrazine, bromacil, monuron, and simizine in intermittently-
filled ditches. Can. J. Plant Sci. 55:209=5185.

Smith, A.2., R. Grover, &.3. Zmoend, and B.C2. Xorven. 1975. Persistence and

Tucker, B.V., D.2. Pack, and J.N. COspenson. 1967. Adscrption of bipyvridylivm
herbicides in soil. J. Agri. Pood Chem, 15:10G5-1008.

Yeo, R.R. 1967. Diszipation of diquat and paraguat, and effects on agquatic
weeds and fish. Weads 15:42-46.

Zapp, Richard G., N.L. Wolfs, J.A. Gordeon, and G.L. Baughman. 1975. ODynamics
of 2,4-D esters in gurface watar. Environ. Sci. and Tech. 9:1144~1150.

(¢) Methods for determining ohvtotoxicity of acuatic herbicidas o
irricated crovz. (1} Introduction. Thers are no standard protocels for

tegting the toxiclity of harbicide~tyeated irTigaticn water. However, some
general, accepitable practices should be used as follows: fleld tegting is
nsually conducted irn two steps, small-plot festing using metexing devices
toe contrel the leval of herbicide in irrigatiecn water, and large-scale
in-use testing that normally requires an experimental use parmit,

(1} Small-plot tests. The small-plot testing should include the fol-
lowing procedures;

(A) Use of replicated plets (preferably at least in wziplicate) fer
each dosage {conceniration) tested and for each crop type or variety, as
appropriate.

{B) Sufficient dosage Tanges to bracket the normal cconcentrations
expected Lo be present when the product is used at the maxinaum dosage. Thus,
concentrations showld inciude 32 to 4x the maximum expected concentration
down to 2 concentraticn where no effect on the cxops 1s observable.

{C) Appropriate contrel or check plots

(no herbicide in irrigation water)
must be used and must include at least duplizate b

lovs for each croo tyne.

{0} Irrigaticn schedules and nethods should be as similar as possible
to thoses used in full-scale crop practices. 7This includes the normal irriga-
tion practices in relation ts planting development (growth) of cIops.
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{2} Matering devices and aethods shouwld be accurate enough to maintain
the desired cocpncentratinn within 10% from be=ginning %o end.

{ii{)} lLarge-scale tests. roe-scale testing should be made at actual
applicaticon sites in the field and ing¢lude the types of ¢rops and lrrigation
mathods that will be used in the areas wiers the product is to be used. The
irrigation schedules must ke recorded ag well =s the amount of water per
irrigaticon. .

{2) Reporting affects on croog. In both the large-scale and samall glot
tests, the copdition of the ¢rops mast be noted at the various growth stages, .
including any recovery from initial phytotexic effects. 2Appropriate evalua-
tion of crops include crop yield and gualifty. The yield may be measured in
volmme, welght or extracted product (z.,g. 3Irix value for viticulture). For
seed procductica, seed viability must be assayed to determine the percent
germination during storage life.

{3) Example mathod refarespces. Initial small pilct procedures such
as those used by Sruns and Xelly (1874, 1978) are aczeptable for obtaining
experimental use permitas for full scals tests. Other acceptable methods
are found in the referencas below.

Referaences.

Bartley, T.R., 1967. DIrogress Report on Evaluztion of Copper for
Waed Control and Herbicide Residues on Irrigation Systems. U.S. Dept.
of Interior, Buzeau of Reclamation, Repoert No. WC-32. :

1569, Copper Residues on Irrigation Cazmal. Weed Sci. Soc. Amer.
Ahgtr,. Ro. 88.

Bms: V.F., J-H. HOngOn, a.t‘.d Ho?- A.rleo 1972. Rﬂs_‘ponse Of several c:‘ops
to six herbicides Iin irrigation water. U.S. Dept. Agr., Agr. Res. Sarv.
Tech. Bull. Ko. 146l. 23 pp.

Bruns, V.+F., BsLs Carille, and A.D. Xelley. 1973. EResponses and rasidues
in sugarbeets, soybeans, and corn irrigated wish 2,4-D or Silvex-treated
water., TuSa Dept- Agr. Ag”.". Res, Serv. TECh- Eullo No. 1476- 3l Ppl

Brunsg, V.F., R«R. Yeo, and H.7. Arle. 1964. Talerance of cextain crops to
saveral aquatic herbicides in irrigation water. UJ.3. Dept. Agr., Agr.
Res. Serv. Tech. Bull. No. 1299,

Bruns, V.P., and A.D. Kelley. 1974. =ffect of sprinkler irrigation with
dylene~treated water on six crops. U.S. Dept. Agr., Agr. Res. Serv.
Tech. Bull. ¥o. 796.

Bruna, V.P., and A.D. Xelley. 1375. Responses and residues in certain
erops irTigated with water containing Glychosate. U.S. Jept. Agr., AgGI.
Reg. Serv. Tech. 1. No. 312-

smith, R.J., Jr. 1374. Responses of rice o post—emergence traatoents or
propanil. Weed Sgi. 22:563-588.
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(d} Sfficacy *esting zethods for aguatic hexrbicids

(1) Jcceptable fast olots: “he following Sypes <f zest plots may be

=

used for some Lypes of aquazic plants as described below.

(i) %Whole ncnd treatments. whole rond treatments have been usad for
many years and most closely aporoximate some actual use conditicons
aguatic he*bicides. Pirsz, it Ls difficuls, 1f not impessible, to obzain
comparable replicates. GZven adjacent pands separated by narrow dikes and
located on ;denhlcal goilsg frequently resact in dissimilar Tannezs when
treated with herbicides. Ia addition %o making replicstion difficult, this
lack of uniformity makes compariscns between Lreated znd untreated ponds
difficult. Usually a cemparison of the same pend before and afiter Lreatmant

is more meaningiul than comparing a treated pend with an urmwreatsd pond,
but even this fails to account for population variatica with ime.

for

(ii) Open plots. Cpen plots are trezted zreas in lar~e bedies of water
nct enclesed or centained by any artificial zeans. Open plot treacmencs
have bean used successfulily under a variety of situations and in scme cases
closely simzlate in-use conditicns. A ceompariscon of open plot trazatzents
with whole pend and plastic~enclosure trsatments can be found in I papers by
Walker (1964, 1994, 1965). “There are major differances between whole-pond
te2sta and open-plot “ests. The first i3 3 problem of diletion of the
herbicides by the surrounding untreated watexrs, which indicate that sizs of
the plot is very impertant. Although zaay investigators have used smaller
sized plots, open plots should be at least ¢.1 hectars to get raliable
result3. Zven with this size ploh, border effects might extand to the center
of the plots. Data should be taken from the center of the <treatsd areas.
Por open plots of 0.1 hectars or smaller, standard treatments with pesticides
of xnown eflfect zust ba included for comparigen with the pesticide 2eing
tasted. Second, with opven plets cone must 2150 be cognizant of water movement
from currents, tides, and wave action, which might carry the herbicide, or
plants, out of the plot boundaries. Because of the plant-drift problen,
open plots are not sulitable for unattached algae or for free-floating magro-
phytes. Cn the othexr hand, open plots are suitzble for emersed and z=arginal
plants, and to a lesser extent for floating-leafed species. Cne advantage
gver whole pond treatments 1s that, with many plots iz one body of water,
plot-to-plot variation is less.

{iii) ©®Bnclosed plots. =IZnclosad plots are areas in larger bodies of
water which are "zealed off" from the rast of the water mass, usually by
plastic film. Enclosed plots have been used by various investigatcrs in
the past {(Gallagher et al., 1968; wWalker, 1964, 1363). They orfsr tha
smallast, most reproducible tvpe of plots available for use with naturally-
ocourring plants which have not been disturbed or transplanted and a natural
bottom which has been disturbed very litele, if 3£ all., They can be guite
small because there is no &ilution of the herbicide by the surrounding
untreatad water. This is a distinct advantage over the cpen-~slot methed,
Also, because of their smaller size {3 x 5 ¢ (1.32 x 1.52 a) used by

Gallzagher 2%t al. 1868}, wisuwal estimation of herbicidal sffsctivaness is
simpler and possibly acore accurate. A major concara with enclosed plots is
to assure that the plastic is not permeabls to the herbicide and thait the
nerbicide is not adsorbed or arbsorbed by the particular type of plastic
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being used. A t£ight seal at the bottom is als
difficulcies of assuring a tight seal withcus
that this methed is less than idsal,

{iv)} Arzificial pocels. Above-ground, plastic-lined or concrete pools
offer a convenisnt system for tesming potential agquatic herbicides. The
method is described in detail by Lawrence and Blackburn (1352)., The same
cares must be taken as with enclosed plots +o assure the herbicide is not
adserbed or absorzed by the plastic liner. The advantace of artificial pools
is that a wide number of variables can Le studied under semi-controllad
conditions, and a wide spectrum of weeds can be testad., Ixtrapolation of -
the results of artificial pocl tests to natural bodies of water may not be
valid. The substrate added to the pool is. "avrtificial” and may not resemble
zatyral pond or lake sediments in either chemical composition or physical
structurs. Some degree af testing by esither t-e whole pond or open plot
method should be dome ©o confirm the reasults of artifical poocl teats.

(2) Application methods. The aprpropriate method of applicaticon depends
on formulation, size of plots, label directiens for use, and, possibly,
rate of application. It is important +hat the method be described in
detail, that the methed resulis in acrurately-applied amounts of pesticide,
and that the method give reasonably uniforam distribution of pesticide
throughout the test arss. The latter ig most izporitast with certailn
chemicals and with tvpes of vecetation to which soray is dirsculy applied,
such as floating mats of algae, free-Ilcating plants, emergent vegetation
and Iloating~leaisd species controllad by ligquid spray arplied to the top
surface of leaves.

(3) Evaluation of resulis. 21 number of methods have been developed
for measuring agquatic plants. One or acre of the following should be
selected for evaluaition of £reatments and untreated conktrel plots. Ths
evaluation technique must be appropriate for the type of plant and the
nature of the tast.

(i) Colorimstric and spectrochotometric technicues. Chleorophyll de-

- terzinations by spectroohotomenric merhods a2re widely used for determining
single-celled phyteplaniton and amall plankmon cclonies of algae. any
methods detailed by Gelterman (1971) and by Weber (1373}, such as the tech-
nigua given in § 92-20(e) may be used. No chlorophyll technigue is
acceptable for macrophytes, and such fechniguss are generally unsatisfactery
for filamentous alcae, since gravimetric technigues are- berter when sampling
is adeguate. Visual estimation of watsr caleor and/or turbidity is not
normally suflicient for measuring degres of control undar field conditions.
Sowever, when used in comjunction with cell counts, data cbtained wiih the
sese of a2 Secchi disc will be aceceptable for phytoplankton evaluation.

{ii} Standing crop zethods. There are a number of simple guantitative
and semi=-cuantitative sampling technigues available invelving colilection of
plants with rakes, with samplers or by hand (Weber, 1973). These technigues
lend thenselves to gravimesric datsrmination of standing crop. Jxry welignt
is preferrad cver wet weight and, dus to Rich surface demesits of lnorganlic
sadiments, ash-fxee dry weight i3 =ors reliable than conventional dry weight
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(Stanley et al., 1976). 2An appropriate ash weight teschnique 1s given by
Wweber (1973} in the section on glankton. The greatest disadvanitage with
gravimetric methods 1s the d4fisuley of cbtaining an adequate number of
samples due to the erratic occurence of aguatic plants. In a dense, uni-
form stand, 3 to 5 samples may he adequate for a dominant gpecies, but

less cammen kinds of plants may require 30 to 40 samples for an adequate
measure of standing crop, and rare species wiil be impossibkle to guantily
gravimetrically {Livingston et a2l. 1$76). 3Sampling is particularly 4iiii-~
cult for Zree—floating macrochytes and for floating mats of algae. A
gravizerric productiviiy methed has been developed wiiich uses wooden floats
to protecr duckweeds from drifr (Rejmanxova, 1972). Similarly, aztificial
substrates with algal growth could be used to simulate peripnyton which
have not broken free to form Ffleating mats (wWeber, 1973). Consultation
with the Agency i3 advised prior to the use of methods such as these latter
t‘H’O-

{iii} Population counting methods. irect comts of cells ar colonies
of plankton may be made microscopically according € the methods otrtlined
by thae American Public Beal:sh Asscaciaticon, Inc. (1865) or by wWeber (1973).
On the other extreme, large emersged plants can be countad individually.
However, ia many cases, prolific asexual reproduction and intricately inter—
twined population nasses make it impossible £o distinguish and count individ-
ual members of a population.

{iv) Transectsg gnd surface cover Nethods. Transects are ameng th
several terrestrial sacpling methods thak arae adaptable to aguatic plants
{Wood, 13%63). Both line intersect and transect belt have been used suc-
cesgfully (Rvet and Ondok, 1973; Taylor, 1571). Estimates of surface area
coverage in cuadrats randomly or systematically locatad along & tTansect
can he perfiormed more rapidly than standing crop Zeaguremants. With the
many replicates, which are possibkle due to the ease of pexrforming the
egtinate, 4his ftechnigue is as reliable as gravimetric rechnigques. When
casually applied, this method is similar to visual estimates discussed in
the following secticn. The repcrt of evaluatizng using transects shall
include details such as type of transect belt or Transect~guadrat, randem
and systematic selection methods {e.g., transects located randomly within
the site and quadrats located systematically hased on depth along the
transec%), and nature of count {at surface of watar or surface of substrate).

(v} Visual estimaticn methods. The majority of tests ares evaluated
by visually estimating the reduction in vigor and stand density of each
species present. When thiz method is used, aors "sanmples” ars required to
reduce variation than with more gquantitative fechnigumes. Whenever possible,
observer bias should be minimized by pocling results of a number of ipde—
pendent observers or by periodically "standardizing” estimates against slore
reliable guaptitative technigues. Visual estization is net acceptakle for

ey s
phytoplanxtons and periphyton populations, for which aore precise methods
are available. (See American Public Health Assogiation, Inc., 1371; aad

Methods of Hydrebiclogy Fresh Water 3Biology bty J. ESchwoerbel, 1570.)

{vi) GOrderwater reccrds. Several of the tachnigues discussed abova
£ vha for evaluation of sutmerszed zlants {(Timmons,

can benefit by The usea oI
scording egquipment has been developed Ifor

c
1970; Wood, 1963}. Underwater

H
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performipg transect an
b

d guadrat countz while completely submersed {Tager
al., 1968), and a quant

ltative phototachnigue has peen developed that can

fizial for careful cellection of deeply summersed standing crops (Stanley
et al., 1976}. If scuba diving cobservations are used, the report should
clearly indicate s0.

{vii) Photogcraphic technigues.
a well developed evaluative tesnnigre T
widely used for emersed and marginal aguatic plants (Shima et al,., 1973
and can ke applied fo Iree~flcating aand floating-leafed species (Tarnccal
and Xristof, 1376). Supportad by ground trurh, aerial phetography can ke
used for identification {(Cowardin and Myers, 1974) and for quancificaticn

Aerial chotography technigues, alre
or taerrestwrial locaZions, has been
-

et

Johnston et al., 1%€3). Scuba is especially bene-
[k od

ady

{(Drake, 1276). Complex patterns cot distinguishable from the growmd can be

seen (Wrigler and Horne, 1374). For sutmersed species penetration of the
water column is a sericus problem on which progress ig beilng made (Specht
et al., 1973). Though relatively inexpensive fozr evaluating large and/cr
inaccessible areas, aerial photography is expensive when used for a few
small test plots. 2Rerial photography Izom a surface-towed ballen may
provide some of the advantages of an elevatsd point-cf-wviaw with a cost
apprepriate for small scale evaluations (Edwards and Brown, 1364}. When

=32l

supported by appropriate ground sruth and/cr other efficacy data, aerial

photograpny, as well as cozventicnal photography, is am acceptable evalua-

tion technicque.

American Public Health Association, Inc. 1971. Standard Methods for the
Examination of wWater and Wastewater., 13th Ed. 274 zp.

Comes, R.D. and L.3A. Morrow. 1971. Control of waterlilies with dichlchenil.

weed Sci. 19:402-4058.

Cowaxdin, L.M., and V,.I. Myers. 1974. Ramote eensinq for identification
and classification of wetland vegetation. J. Wildl., Manage. 33:308-314

Draka, 3.G. 1979, Seascnal changes in reflectance and standing crop bie-

mass in three salt marsh compaonities., Plant Phvsicl. $8:536-835%.

Edwards, R.W., and M.W. 3rown, 1960, An aerial photographic method for
studying the distribution of aguatic macrophytes in shallow waters. J
fcology. 48:161-163. .
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Pager, Z.W., 3.0. Flechsig, X.7. Ford, R.I. Clutter, and R.J. Ghelardi.
Equipment for uwse in ecological studies using scuba. Limnol., Ocsancg.

-

llagher, J.2., and W.T. =vans, and A.R. Cooke. 1363. A variation of
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&
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veed Control Conf. 22:362.
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or Chemical Analysis of Fxesh Hace
ifis Publiraticon, Oxford and n
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Jennston, C.S5., I.A. Morzison, and X, !acLachlan 136%. A photographic
method for reccrding the undevwater distribution of merine hentiic
organigmg. J. Zgology 37:453-459.

c®

Rvet, J., and J.2. Cndek. 1873. Zonation of higher-plant shoot bicmass
in the littoral of the Opatovicky £ishpond. Pp. 27-92 Ia Zaosystisxm
Study on Wetland 3iome in Czechoglavakia Czechosl. SZ. Zenjny, ed.
IBP/PT~-Report No. 3 Trebon.

Lawrence, J.M., and R.,D. Blackbura, 21962. Zvaluating herbicidal activity
of chemicals to agquatic plantz and their toxicitvy o fish in ithe 1 z
tory and in plastic DOQ_S- Auburn Cniv. Agric. Experiment Sta.: Apburn,
Ala. 23 pp. (mimeo.)

Livingston, R.J. R.S. Lloyd, azxd M.s. Zirmerman. 1976. Detsrmipation of
sampling strategy for benthic macrophyites in sollutad and unpolliuted
coastal areas. Z2ull. Map. Sci. 26:%569-575, .

Gilvery, F.3., and J.5. Steenis. 1263, Control of alligatorweed inm
€

Scuth Carolina with granular silvex. Wee

&
L &

Rejmankova, E. 1973. Seascnal changes 1la the growth rate of a duckweed
cammnity. TFTolia Geobot. Phytotax. {Praha) 8:1-13. -

Schwoerbel, J. 1970, Methods of dydrobiology Fresh water Biology. Pergamon
Press: Oxford, London. 290 pp.

Shima, L.J. R.R. Anderson, and Vv.?P. Carter, 12756, Ths use of asrial color
ipfrared photography in mapping the vegetation of a freshwater
marsh. Chesapeake Sci. 17:74-25,

Spect, M.R., D. Needleger, and ¥
2

L. Fric 1273. New coleor f£ilm for water
penercraticon photography. o

l 21
&vt gram. Engin. 39:35%-369.

Stanley, R.A., E. Shackelford, D. Wade, and C. Warrem. 1975. =ffects of
season and water depth on ZSurasian watermilioil. J. Acuatic Plant Marag.
14:32-36.

Tarnecal, C., and 3.J. Kristof. 1976. Computer-aided classification of -’
land and watex bodies using Landsat data, Mackenzie Delta avea, N.W.T.,
Canada. Arctic Alpine Ras. B8:151-153,

M.E.J. Taylor., 1971, Report on the Nelscn Lakes Survey 1971 Dy Cawshron
Institure. MNelson Lakes National Park Bcard, Nelson, N.2Z. 56 Dp.

Tirmons, P.L. 1870, Research on aguatic and bank weeds. Unique challenges
and technigues. Zroc. West. Soc. Weed Sci. 23:5-10.

Walxer, C.R. 1964. Dichlobenil ag a herbicide in “ish babivati. Weeds 12:
267-283. :

» 1864, Simazine and other s=+riamine cobpounds as aguatic
herbicides in Zish habitats. Weeds 12:134-139,.
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3. Diu:on, Fanuron, Monuron, Neburon, and TCA used as
des in £ish habjitars. wWeeds 13:297-301.

A..k-q; Co ?.‘ 9
aquat;c harbijcei

Weber, C.I., ed. 1573. &Biolegical field and laboratory methods for measur-
ing the qualivy of surface waters and efIlvents. National Environmental
Research Center, G.S. EPA., Cincirnasi, Chio. ZPA-570/4-73-00Ll. xi +
146 pp. Appendices.

Wile, I. 1973. Use of remste sensing Zor mapoing of aguatic vegetation
im the Rawareha Lakeg. Remnotse Sens. water Res. Manag. Progc. 17:331-336.

Wwoeod, R.D. 1963+ Adapting scuba to aquatid plant ecolegy. EZcole 44:

Wrigley, R.C. and A.J. Jorne. 1974. Remote sensing and lake eutrophnication.
Nature 250:213-214. '

-

(e} Pure-culture technicue for evaluating aleicides. This procedure
is a modifisd version o0f a zetned first descrited by Pitcgerald and Faust

1353, {See also Fitzgerald, 1962, and 1344). This medified procedure
has been used at tha Acency's Chanical and Siological Inves*igaticns Branch
laboratorisg (Semefits and Fiald Studies Division) far several years to
help determine eifeciiveness of algicidaes as part of the Aqency pesticide
enforcement activities. These modified procedures are published in the
Hanual of E;Qlogical Testing Methads for Pesti cldes and Devices.

A method of *est for evalunating algicides nsing purs-culturs technicues.

1. 3Scope l.1 Preducts intended for the control ¢f algae in swimming
pools, industr;al cooling water systems, and other water systsms should be
shown to be effecuive for the purpose claized, This pure-culture test would
detarmine the effeckiveness of a chemical formulation to contreol standard
algae species, and alsc show the algicidal vs., algistatic properties of the
formnlation being tested,

2+ Test Orsznisms

ATcc #2087

2.1 Chlorella pvrenoidosa. (Wis. 2005} or Chlorella pvrenoidosa
Chick No. 26 (Obtained f£rom Dr. Richard 2, Starr, Culisure Collection of
Algae, Departmant of Borany, Universicty of Texas, Austin, Texas. 738712.

2.2 PRormidiem tnundasim and Phormilium retzii, should be included in
the test as representative algal species Zpund in swimming pools. Cther
algae may alsc be included if deemed necessary. rFor culture nedia for
FPhormidium specias, see Hughes, et al. (1358), The cgoncentrations of stock
cultures must be adjusted in such a way that test inoculum will be repraduc—
ible and ecuivalent: %o a gmandard of Chlsorella. This may be accomplished

S L]

by adjusting Phormidivm inogula 2o a predercgramined Chlorella iroculum
sptical density. {See Fitzgerald, 1944).
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2.3 Modifications Zor use in developing presumptive
tadustrisl cocling system zroduszs: UJse the following
pvrenoidosa, Sucleng oracllis, Sgenedesmis cohlicu

e

addragses in segtion 2.1 as follows: O. pyTe: garald or Starr;
Z. gracilia and 5. obliguus Starcr.

3.1 Allen's Medium (Difco Algae EBrcth may be used) Zor Chlorella
pvreacidosa.

Distilled water 1000 =1
NH4C1 ’ 50 mg
Nal04, ) 1000 mg
Kzﬂ?o‘q\ ) 250 mg
¥gS0, .+ TH50 513 mg
CaClsy . 2H,O 66 mg
?eClB 3 mg

3.2 Stock gultures are maintained on Allen's medium {(or Rifco Bacto
"algae Culture Agar”") as 1.5 percent agar slant cultures in tubes.

3.3 Stock cultures stored at 22 to 24°C with 16 hrs of cool white
fluorescent light per day, 4306 1lx (480 ft. candles} initially and then
removed to low light conditions.

3.4 ¥=dla for algae used for industrial cooling system assays:

3.4.1 Hunterfs Medium for Scenedesmus c¢blicunsg:

Amount per liter:

KH-P0 4 0.8 g
MgS04 « 7H20 l.9 ¢
L=glutamic acid 1.0 g
DL-malie acid 4.0 g
£aco- 0.4 g
Fecl3 « 8H50 0.0167 ¢
Thiamine 221 2.0 ng
(NHg)2HEZ0 4 0.4 g )
Vitanin B1g 0.4 ug
anU4 . 7320 175.0 mg
Mns0, . 4H2Q 160.0 ng
Hazﬁo04 . 2520 40.0 mg
COClz . 6320 3.2 mg
cusdy - 580 1.6 mg
%30, 1.2 ng
Nal 47.0 ug
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3.4.2 3Briszol's Medium for fuglsna (or Difco Bacto Tuglena Broch):
Bristsl's zedium, supplemented {per liter)

NE.NOS 505 ng
.Cacl, 50 mg
Mg30y4 . THRO 150 mg
R,2P0, 150 mg
Nagl 50 mg
MaS0, o 4H0 300 ug
FeoCl, : 1 ag
Znsdy - 200 ug
2433, 200 ug
Cus04q . 58,30 6 ug
yeast track £ 1lg

proteosa peptone ' lg

glucose 15 ¢

4. Appara+tus

4,1 Glassware: 30-ml Erlenceyver flasks with cotton plugs for each
species. Suitable pipettes Zor addizion of chemical formilation t2 ftest
flasks.

4.2 Bactericlogical locp (0.91 ml) Zfor making subcultures.

4.3 Controlled-environment chamber Ior holding temperature at 22-
24°C. Chamber equipped with cool whits fluorescent lights giving 4308 1x.
Lights are regulated with time clock to operats for 16 hours per day.

4.4 Automatic pipetter {facilitates preparation of large numbers of
tegt flasks). .

4,5 Steam sterilizer.

4.6 Spencer Bright Line Hemacytomeiter (or equivalent) Ifor couwmnting
algae.

4.7 3Sunsen burner for sterilizing bacteriological loops.
4.8 Taboratory microscope for use ia making algae counts.

5. Procedure . o : - .

S.1 Transfer algae from stock agar cultures (3.2) to mediz and hold
at 22-24°C under 15 hours fluorescent light, 4306 1x in suitable containers
for up to 3 weeks to inoculate test f£lasks. T

-5.2 Plzce 30 ml of mediim ints each 50-ml Zrlenmeyer Slask. This zay
be accomplished gquickly with the use of an automatic pipetter. Plug flasks
with cotzon and sterilized at 103 kpa (13 psi) for 20 min. Aftar they hzave
cooled to room temperature the flasks are incculated wizh C. pyrenoidesa.
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liguid culture (5.1) at a concentration
300,000 cells/ml in =ach rast flask. No
“be taken from the iiquid stock culture for
rder to give the desired algae conceantration

=l give an initizl ce

more than 9.3 ml aliguot shouwl
b in
1

Inoculate from an actively growin
1

ddizion %o =ach tes:t k
of 300,000 c=lls perx - Qenitrifuvgation of liguid stock culture or other
aeans mzay Se necessary iz ordar to obtain desired concentrations of algae

calls

5.3 Add chemical formlation at each rate to be =ested to 10 flasgks.
Ten inoculatad flasks zre vused ag untreatsd controls for each species.

5.4 7To determine algicidal vs. algistatic properties of the chemical
formylation, 0.C01 ml a;*cuots, using a ¢.801 ! bacreriolegical loop, are
aseptically “wansferred frem the primary culturss afiter 2 days of incubation,
to 10 additional 30 ml Erlenmeyer flasks, each containing 30 ml of sterils
growth mediuam. Subculiures are also made of ccntrols. The subculturss are
kept under ths same envirormental conditions as the ﬁr_mary cultueres for
three waeks.

5.5 Flasks should be coatinucusly shaken cduring test {approximately
100 osciliaticns per minute).

6. Determination of results.

6.1 BEvaluation: Record visual observations weekly for duration of the
test. Observaticng ars pade of both the primary culturss and subeunltures.
A rating scale.may be used ¢ help determine actual percant contrel by the
chemical formlaticn such as, 0-3, *0", being no visiblie growth, and "S°
very heavy growti. *her means, sSuch as colorimetric methods, may ke
employed to a2valuate results of thes test.

6.2 Interpretation: For a product to be satisfactory it must provide
at least 70% conizol of algae growth in the primarzy cultures for 3 weeks.
When using e rating system, nercent control is obtained by subtracting the
average rating for the 10 treazed £lasks (]RT) Ffrom the average rating of
the 10 untreatad contrel flasks {RC)}, then dividing bv the average rating
figure of the untreated flaska (FC), multiplied by i60. [Percent contrel =
180 (RC - RTI)/RC.] In order for an algicidal product to claim "kill" or

"destroy” algae on the label, there mus%: be no visible gign of algae growth
in subcultuzes afzar 3 weeks.

Chemical and 3iological Investigations Laboratorissz., 1978. Manual of
Blological Testing Methods for Pesticiles znd Devices. Schneider, B.A.,
and A. J. Calver, Jz. &d. U.S. Environ. Prot. Agency, Senefits and
Pield sStudies Div., Belitsvilla, xd,

tzgerald, George P. 1962. 3iocassay for algicidal chemicals in swizming
pools. Water and Sewage Works l3%9:361-363.

e 7. 1964. Fac s in vhe testing and application of
. b -

wor
12:247-253.
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#lizgeraid, G.2., and L. Paust. 1963. Bloassay for algicidal vs. algistatic
chemicals. Water and Sewage WwWorks 110:296-298,

{f} Method for evaluating 2lgicides in simulated swimming pools

1. Scope

1.1 Products intanded for use =0 control,; pravent or *1hl~i* algae
growth in swimming pools should bhe effestive. This tsst methed 3s degicned
tn determine effectiveness of candidats products fto contxol algae in simulated
swirming rools. ~

2. Inmoculum

2,1 Test algae =~ The genera of algae .nfeating swimming peols may
vary greatly from pool to pocl. The species may differ gecgraphically, in
. response to climate, water hardness, pH, and other Zactors. Since this
method is not a pure culture tschnigque, i1t would be very difficult to
maint2in a predeminant flora in a given pool situation. Therelore, the
cholce of test organisag will he wide. Sowever, 'enr=senta:i?e isolazes
of the fellowing algae should bHe included in the inoculum fa2r each test
pool: -

Chleorella nvrasnoidosa
Phormidivm iznundatim
Phormidium ratzil

Thesa genera have besn found iz swirming pool water. Pure cultures of

these algae can ke obtained by isolation Zrom sources in every location

where aegeded, or from soomercial or insititutional culiure callecticns, such
2s American Type Culture Collection, Reockville, Md. 20852, and the Culfure
Collecticn of Algae, Tniversity of Texas, Austin, Tsex. 78712, They should
be maintained in synthetic nutrient medium. ({See 3. Svathetic algal autriant
medigm. )

2.2 Masintsnance of Stock Culinres.

2.2.1 Medium -~ se= 3.

L st

: "72.2.2 TIncubation Conditicns - 24°C + 1, eultures exposed o 16 h photo-
3 period, 3229 lx {300 £t caandles), ccol whits fluorescent light. o

2.2.3 Age of cultures - Two to three weeks wiith good growth evident.

2.3 P: paration of inoculum for test.

2.3.1 Cultyre units - rPrapare omne flask of medium {see 3) for each
est. Use 1200 ml culture flasks containin
m

algae times each pool in the
2 ziz at 103 kxga (15 5si) and allew zo cool

]
500 =l of =medium. Autcclave 2
bricr e ‘“ocula ien.
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2,3.2 Inoculate sufficient culturs units, using aseptic methods, o
fupply the test pools.

2.3.3 Incubaze a3 in 2.2.2 and 2.2.3.

3. Synthetic alzal nutriapt medimm

3.1 Final cencentration of nutrients {(1).

3.1.1 Macrecoutriants ~ The following salts, Biological or Reagent
grade, in mg/l of glasg-distilled water:

Corapoun Concentraticn {mg/1l)

EaBRPO, 1.044

MgCls 3.7

MGS04 » 7H,0 4.7 i
CaClz - 2H20 4.4

NaBCI3 15.0

3.1.2 HMicronutriesnts - The following =3lts, 3iclegical or Reagent
grade, in ug/l of glass-distilled water:

Corpound Concentration (ug/l)
H3BO3 185.52
Mncls 264.264
. 2nCl, 32.708
cocl, 0.78
CuCls 0.009
Na Mo, . 2H,0 7.26
FeCl3 96.0

NagEDTA . 2H,0 300.0

3.2 - 3tock solution=.

3.2.1 Macronutrients - Stock solutions of individual salts =may be
made up in 1000 times the final concentration. '

3.2.2 Micronwtrisnts ~ The trace metals, TeCly, and EDTA are combined
in a single stoek mix ar 1000 “izmes +he final concencration.

3.3 Preparation of medium

3.3.1 Cembination of stock selucions - Cne ml of each of the stock
solutions (3.2.1 and 3.2.2) is added to glass-distilled watexr to give a
final wvolume of ons iiter,
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<+ ACDararues

4.1 Test pools, 1,22 by 0.61 m {4 by 4 by 2 £t} deep are constructed
of 19 mm (3/4 in.) plyvwood, £ramed with 50.8 by 10l.6 =m {2 by 4 in.)
lumber. Vinyl or polyethylane liners 1/ ars fitsed into the supporting wood
box. The corners ars either heat-sealed %o maks a clean joint or the excess
plastic is folded under, the waterticht ilntegrivy keing carefully preserved.
Pools of this size hold 308 liters {240 TJ.S. gzl). Each poel is equipped
with 4 pump, in-line £ileer, and heatar. The heater is controlled by
thermoregulator, adjusted to 249C. The pump i3 a sulmersgible Little Giant
Model 2838, 110V 460 cycles, or equivalent, The filter is a cellulose
cartridge Zype such ag Teel (W.W. Grainger) Stock Ho. 1P635 equipped wiith
£ilter cartridge Stock No. 12753, Piltsr elements of different zanufacture
but of similar composition may be substituted.

5. Procedure of teast

5.1 Preparation of Pogls - Pill with tap water o 25 ma (1 imn.) from
top. Allow to eguilibrats for 24 hr.

5.2 Replications -~ Each treatment should have a minimum of two
replicates. If this i3 not f=2aaible because of space limitations, two
consecutive tests xmust be conducted.

5.3 Nutrients, temperature, and light -~ 2dd to each pool 100g of Ra-
Pid-Gro Scluble Plant Poed (Ra=-Pid-Gro Corporation, Zansville, N.¥. 14437}
or 2quivalent, at the time of £illing., After the 24 hr., eguilil sration
period adjust the famperature to 24°C +~ L with the cirgulating pump running
and the Zilter in place. Maintain 16 1 photoperiod, 3229 lx, cool white
{lvorscent light over all pools, or daylight, if available.

$.4 Inoculation -~ inoculate each pool with ome flask (2.3.1) of each
algae bSeing used in the test. Ramove all attached algae from flask witt
a brush or cther means and wash intos pool with pool water.

“lorine standard - Maintain at least one 200l as a chlorine
standar th no additional algicidal treatment added. Por pools stabilized
with isuc; nuric acid (wrihydroxytriazinetzione), maintain chlorine residual
t 1.0 to 1.3 ppm contiﬁuously. for non-stabilized pools, chlorine rasidual
should be incorporated in all tests at the rate of 0.5 to 1.0 ppm. Meterin
devices mayv be used, provided they will accurazely maintain the desirzed i
chlorine level,

Lh
ih

}

5.6 Water flow rate - Adjust flow rate %o provide a complate filt:aticn
cycle in about § h. Tor a 908 liter pool, this would require a pumping
rate of 151 1/or {40 gal/hr), or 2.5 l/min (0.86 gal/min}.

5.7 Adjust pH daily and maintain between 7.2 to 7.8 during the period
of =he kest. To rzise pH, add sufficient soda ash (sodium carbcnate) to
bring the pH o the above range in esach pool. These chemicals should Dbe

1/ Liners may be obtained from Dlastimayd Corp., 2204 $.E., 7th Awve.,
Pornland, Cregon 3721
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riaced ia 32 plastig strainer and allowed =o diszsglve under the inlet water
flow. Algal gyowth will result in an increase in the zH. This increase
must e counteracrted with the proper treatment zbove.

3.8 Treatment - A minimum of =wo replications per txreatzment should be
included in sach %est. Arply product af initial and maintenance doses.
Maintain 1 or more untreated control tanks and eone chlorine standard tank.

5.9 Length of test periecd ~ Maintain conditicng as in 5.3 above for a
minimm of four weeks.

6.0 Reporting Reaults -~ Examine tanks weekly. Rats amount of algal
growth using a scale such ag;

Mumerical rating Status of algal growth
& Yo apparent growtd
i 1 Baraly visible attaéhed nat
2 Clearly visible =mat, slight blocm
3 Well defipned mat, moderate bloem,

bottom s2ill wisible

4 Wallg and hottom coversd by mat,
botteom barely visible

5 Heavy bloom, loss of waksr tTans-
vy
parency, heavy attached cor free-
flcating mats

6.1 Products which give a final average reading greater than that of
the chlorine standard should be ccnsidsred unsatisfactory for use in swimning
ponl service. In addition to estimaticn ¢f algae by visual inspection,
avizming pocl algicide effactivenegs should be evaluated by determining the
remaining incculated algal species in oool water samples takan at bi-weekly
intervals throughout the test period. Cther valid means of evaluation aay
be used wnen determining the results of the test. '

Referencaes,

(1) Chemical apd Biological Investic ticns Branch Laboratories. 1973,
Manual of Binmlogical Testing wethods far Des sticides and Devices.
McCann, J., and A.J. Calver, Jr., eds. U§.S. Environ. Prot. Agency,
&Rc-zas., 3eltsvilla, Md4. 2070S. :

{2) W¥Yational tuzrophication Research Program, Eavizonmental Protection
Agency, august 1971, "Algzal Assay Procedura, Sptnle Test", O.35.
Government Prin:_ag Qffice, 1372, Regicen No. 10. Pp. 11-12.

-
i~

{3) "sStandard Methods for Water and Wastewater”, AP®A, 13th =d., 137
_DP. 123"‘1:.’.4-
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Series 93: EFPICACY OF FUNGICIDES AND NEMATICIDES

§ 93-1 General congiderations.

for complete guidance on the performarce of fungicides and nematicides, -
the information contained in §§ 90-1 Overview and 90-2 General considerations
must be considered in conjunction with the information im §§ 93-2 through
-15- - L

§ 93-2 Definitions.

{a) The term "fingicide” means any substance or mixtuwre of substances

tended for rreventing or inhihiting the growth of, or destzoying any
fungus (or any plant diseage agent such as bacteria, ayccoolasma, and virus)
declared o be a pest under § 152.14 of =he FIFRA Sec. 3 regulazions,
exsept those fungal control acents described in § $2-4 and -5 as "micro-
biocides™, those defined in § 91-1 as ®antimicrobial acents”®, and those
subject to the proviisions of the Tederal Foeod, Crug, and Cosmetic Act,
as amended (21 USC § 301 et seq.)

(b} The term “nematlicide™ means any substance or mixture of sub-
- gtances intended for preventing or inhibiting the multiplication or estab-
lishment of, preventing or zitigating the adverse effacts of, repelling,
. or destroving any nember of +he Clasg ¥Yematoda of the Phvlum Hemathelminthes
_declared to be a pest mder § 162.14 of the FIFRA Sec. 3 regulations.

§ 93-3 Suggested performance standards: acceptable levels of pest control.

{a) Due to the diversa factors invelved in the control of plant
diseasesa or nematades, the degree of control that 1ls acceptable or attain-
ahle wmder certain use conditiens for a particular pest/site combination
may oot be acceptable under sther condltisons. The acceptable level of
pest control for fungicides and nematicides will vary f£or each pest/site
combination, user group, end use of <rezted site, and the degree of
control intended to be claimed on labeling {e.g., controls, aids in
control, prevents, supcresses). In general, the acceptable level of
control for a given use will he that which sxe nuliizate user of the
pesticide would find acceptadble, [See Subdivision E, §§ 103~ for more
Information on fungicide labeling].

{b) Tor claims that a product "contrals" or "prevents” plent disease
or nematode pests, the product should generally pravide, under moderate o
- severe Dest rressure, at least 705 control of the pest organisas or their
- symptons {aompared with untreated contTolis] owver ._he zericd In which
contrel is intended. For control ¢f necnagricultural fungal pest prokleas, g
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he product should generally provide complete control of the pest problem
or the axpacted gtorage pariod or s ce of the substance to be
orotected,

(c} Onder certzin circumstances a level of effectiveness less than
that which iz considered oprizum or complets may be ¢laimed and be appro-
priate. Iesger c-laizos, such ag "aids in control® or "suppresses®, nay
be made Lif less than 70% contssl of olant diseases or nematodes ig obrained,
provided that a measurzble henefit {e.g., lncreased guality or quantity of
crop yield) can be demonstratsd. Such benefits are usually only attained
under certain circmistances which must e detarmined £rom the test resulis,
Thesgse uge limitatisns must be stated on the product label. for axample,
the label =might state that the suporession of a given pest may only provide
a beneflt when low pest ropulations exist

3 93-4 Products for use acainst adove~ground plant sestg.

{a} Control of plant digeases that attack z2bove-ground plant parts
should be evaluated in tests conducted under in-use conditions wiich utilize
comparisonsg of untreated and freated plants. Separate tasts should be con—
ducted using each intended type of application eguioment, application rate
and schedule, type of smray {(l.e., full coverage, low volume, or aerialj,
tyoe of control program {(i.e., preventive or curative), and cultural
mractice {e.g., greenhouse, field, lrrigated, nonirrigated). Field tests
should be conducted at a2 sufficient aumber of geographic locations so 23 o
include tha expected range of rainfall, relative humidity, air temperature,
frequancy and tyre of irrigation, planting dates, crop cultivary {varietiess),
and other partinent factors (aprropriate for the oest/c*oa‘combination}
associated with the intended geographic area of use which may affect
product efflcacy.

{b} The control of two or more concurrent diseases of the same crap
may be evaluatsd in the same test, provided that the disease syvmptoms are
readily distinguishanle and allow for separats evaluations. In cases
where diffarent stages of the sane disease attack diffasrent plant pazts,
the stage(s) intendsd %o be contreolled must be reported and supmorted by
the aproropriate pest control data. 3 considerable number of disease
assegsment criterias are available, e.g., nunber of lesiong per leaf,
number of affected plants Der sveclifiasd row length., Slnce the zrecision
and reliabilicy of each criterion will vary with the oest/crop combination
mder study, the investicator should carefully selact the best criteria
for detecting wvalid treatment differencesg in each test. In additicon o
the criteria used, the determination of proper time and mumber of disease
evaluationrs is also important. Such observations ara generally made atc
the time of !nitizl application and at pericdic interwvals throughout the
growing season., when repeat apolications are intended, it is advisable
to 2axke disease observations on each application data to detsrmine appro-
criateness of the time interval between applicaticns,
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{¢} Tast reporss, when applicable, should include detaitled information @
on the afpre-=mentisned gest and evaluation variables, as well as the
following: the dissease level at the time af initial applica<tion in curative
restg; the disease level and dats when dlsease f£irst appeared in test
plots, in gpreventive tests; a2 complete description of any rating system
used {i.e., ariteria for each rating value); the nature and degzee of
phytotoriciTy which may result from use of the mroduct at or above the
intended label decsagem rates: and the nature and extent of any noticeabla

spray ceposits on plant fnliage, fruit, or flowvers.

§ 93-5 Iroducts for use acainst soil-borne plant pests.

(2) Tests for fungicides ard nematicides applied to =il should be
designed to determine safety to crops grown on the target site, and to
determine effectiveness against target soil-inbabiting organisms present
in go0ils of different textures, moisture and pH levels, crganic and
mineral compositions, and under a range of climatic conditions common to
potential target sgites.

(b} Al specialized application equiment and technigues should be
adeguately descxribed.,

(c) Evidence of pest ¢ontrol or repression af diagnostic symptoms
should be provided. Data which show beneficial effects such as plant
growth or vield Ingresase are macceptable as the sole proof of groduct
effectiveness; however, such data are necessary to demonstrate rroducht
usefulness. Depending ypon the plan® patipgen or nematode and g¢xop
involved, izportant Zactnrzs ¢ be measured in assessing pest control
iaclude, but are not limited o, one or more of the following:

{1} Crop smergence,

{2} Pest mo;tality or survival,

{3} Cxrop stand,

(4} Crop lodging,

(5} Czop rocor injury,

(6} Disease-free o.r marketable crop yield,

(7) Crop yield or growth resmonse, and

{8) Pest and/or symptom expression ratings.

{d) “hen a general nematnde claim on orodust labeling Is Intended,
effecsiveness data should be developed o demonstrate contzol of at least

cne species of mot-knot, ovst, nigraitory sndegarasitic nematode, and
ectoparasztic nematode of importance on Lhe crop{s) or crup planting
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site(s2) o be treatsd. EBowever, the rest ragults should Jemonstrats that
the wroduct will conimol all the izportant parasi:ic nexatades associated
with a given site; otherwise claims should ha limited to the specific type(s)

z
£factively asvailuwatsad hy

that can be cocntrolled. ematods ¢ ta e
plants, clant zares, or soil using

o on]
comparisons of treated and wmitreatad
one or more of the Inl =)ol

t

(1} The degreea of galling on moets, or root-kot index (rootknot
nematodes) .

{2) MNumber cf nematodes per mit volume or weight of scil (any
parasitic nematodas).

{3} Yumber of nematndes per unit measure of roots or other plant
parts (lesion and cther endoparzsitic nematsndes|.

{(4) Yumber cf cysts containing viable eggs and/or larvae per umit
neaswre of oil and/or roots (evst nematodes).,

{e}] The overall resulis should st tically demonstrate that nema-
toda control achievsa 2 dasired qua;.i:y, qua:*‘*"v, oy othar mesasurable
cxrop henefit. 7Pest populatdon comparisons should be made between treated
and wmetreated plots before or at treat=ment and at appreooriate intervals
thereafter. Proper sampling fimes will vary depending upon the nature
of the chemical and type of crop and nematnde., For example, final popu-
lation counts obtzained at the and ¢f the growing seascn in treated areas
often exceed those 1n untreated araas, particularly when early season
control results in increased plant growtlh; therefore such counts are
wnreliable measurements of control, See § 23-30 Item 15 for additicnal
qulidance on ¢onducting nematicide tests.

§ 93-6 Producta for —ost harvest use on fruits and vegetzbles.

(a) The evaluation of pre harvest or post harvest fruit and vegetable
treatments for contrcl of post harvest fungal or bacterial disease needs
replicated tests on lots which are of sufficient size &5 represent
commerclial size storace containers.

(b) Measurement of disease levels siruld ke takan following actn:
or simulated packing, swwrage, and transoortation procedures zormally
encotntered with the particular crop uwmder szudy.

{¢) Wwhether crops are treated before or during storage, disease
measurements should be obtained and recorded periddically during storage.
Yor each replicate, these neagurements ordinarily should be expressed in
terns of the percentage of diseased produca.

{d) ©GTsuwally, separate tasts should be sonducted on each speciiic
or wvegetahle and oan each organism o De controlled, ”:x::weve:) if W or
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more readily dlstinguishabla disezseg are present on the same host simul-
tanequsly, their control may he evaluated In the sa“ test, [isease
sontrol dara gn aaturally- or artificallyv-inoculated produce 1s acceptable.

{e] Thne product should be tested with each type of sezuirment (bin-
type dumpers, tank washers, spray washers, brush cleaners, hydro-coolers,
and similar devices}) named in the directions for use.

§ 93-7 Products fcr use a3 grain pragervatives.
Vs

{a) Pungicides intended for use in the rcreservation of stored, high-
molsture grain should be evaluated In both laboratory tests and in-use
ite tests. Tests swuld include treatments over z range of dosages and
grain moigture levels., Eigh-mpigture grajin genarally impliles a melisture
content of at least 13 percent, Product effectivesness evaluations in both
laboratory tests and in-use aite tests are necessary and sbould iaclude
comparisons of treated and untreated grain samples. These evaluations azre
based on vigible mold growth or aciual microorganism covnts and auxiliary
criteria, such as temperature riss and respiraticon rate of stored grain.

(p) ZLaboratoxy tests should be desicned to determine the zresvmptive
dogage rate{s) necessary %o contrsl fuvagl i or on aatwrally-infested or
artificially-infested grain (usually iroculacaed with species of Asverzillius,

ternaria, Fugazxiv=, and Penicillivm], When high moisture grain is not
gvailable, naturally dried grain racongritutasd o the desired zoisture
level nmay be used. Tes: samples nay consist of ones quart {246 mi) to 25
gallon (94.6 1} wvoelumes of graln In partially <losed glass or plastic
containers. Insulated containers, such as thermos bottles, are necassary
for tests with small samples whera ambient storage temperatires are not
controlled. Test variables shouid include, 2ut ars oot limited o
treataent rates, grain ooisture levels, kinds of grain, and spoilage
organisms.

{(c) Cmce the preliminary efficacy of the product is established in
the laboratory, additional tasts mist be conducted under actual in-use
storage conditions. If treated crain is to be stored in enclosed outdoor
structures (e. g. bins, sheds, or sileosa) such tests should he parinrmed
in either a structure of thils type having a capacity of at least 100
bushels {33.2 hl ), er in small-scale unexposed cutdoor strucktuxres (l.e.,
structures contained within a shed or similzer enclosure) with a2 capacily
of at least 10 bushels (3.3 hl}. If other tvpes of sto"age are intended,
‘the product should he tested mder those storage conditicns. Tests should
contain a inimm of two (preferably xore) replicates Zor sach treatment.
‘The Simgicide should be tested at the mroposed application rate(s) in
gseveral geographic locatiors where grain i3 commercially produced and
atored. 3Since stored high-moisture grain will sooil rapidly, testing of
the product on grains under in-1use storage ccnd.i.:ions :hom.d begin within

a few wours of harvest. The duratiosn of tssting must corresmonad witd
clains o be zmade on the labeling {generally 5 =2 12 mounths). Applicable
nf-ec'-.weness avaluations should be recorded seriadically during storage.
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{d} Depending upon tha and-usge of treated cvam, additional studies
zzy ha needed, IFf treated grain is %o e used in anizal feada, appro-
prizte feeding stuvdies should he performied, preferably with poultry and
catzle, to despnstrate the asceptability of ireared fseds o animals. If
grain iz to be used Zor planting, shytotoxicizy tests oust be conducted
under field conditions. [For guidance on phytotoxicizy tests, see also
§ $3-8(b} of Lhig subdivision and Subdivision J of these guidelines.}] In
casas where trsated grain may be used for hman fs0d or processed into
products for hmuman ¢onsimption, an evaluation of the acceptability of
flavor, milling and baking qualities, fermentation properties, or other
impor<ant characteristics should be conduczad.

$ 938 ?Products for use as seed treatments.

{a) Seed-treatment croducts intanded for use in the control of post-
planting diseases of seed, seedli , or mature plants should be evaluated
in lakecratory, or greenlnuse and field tests, atilizing seed lots and/or
soll krown *o contain high lavels of srecific digease-producing fungi.
Product pmrforzance under £ield conditions shouvid te demsnstTated utilizing
the intended tyvoeg of applica‘:.ion eguioment. Since treated seed may be
storaed for a nuz:be: of months befors planting, data should be developed
which dempnstrats that the product will pe e2ffective and nonshyiotoxic
after storin the treated seed for the maximum storage time generzlly
agsociated with the type of seed intended ¢o be treated. If such storage
data are no% cttained, the time of applica‘:.:_on on labeling should be limited
o the zaximmn time period between trea‘ment and planting that i3 supported
by the test results

{b} Seed decay and seedling blight disease controcl can be evaluated
in lakoratsry and creenhouse tests, provided that the results of such
teats are supportsd by a limited nmumker of field tests. The f£ield tests
need not have 2 wide geographical distriburion =5 supmors claims for seed
decay and seedling blight contzol., In laboratory and greenhouge tasts,
mderate to severe dlsease incidences can be assured by technicues such
as initially slowing germination with reduced temperature or by lmereasin
incculum levwels of specific pathogens. Regults are usually expressed as
the percent emergence and percent survivai of seedlings on Two or ore
observation dates. MNoticeable delays in seed germination or seedling
emergence obsgserved under field oonditions will require nhat such tests
be continued Zor the duraticn of the growing season to determine effects

- on yield.

{c} Products intended for control of swilborne and/or seedbarme
- diseases such asz blights, rusts, and smuts, which primarily aifect matura
plants, must be Zasted under different soil and climatlc field conditions
in areas where the crop is likely %o be grown. Ivaluations should be made
of emergence, staad, percent disease, and yilelds.
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{(d) In any gseed treatmann field tests, well-replicated small plots
sfould te used with seeding rates and glant spacings coamparable to general
cultural practices. Ta nuxber of replications and the size of esach plot
‘must “e consistent with the Xnown variahility of zil, “he character of
the disease, and the anticicated Jisease inciience. Tests in any one
location should contain a Riniowm of 4 to & replicates per treatment.
Replicatas generally consist of ona or two rows of 50 to 100 plantz for
cotton, geanuts, and gther large-seeded cyops, or single rod-row plots .
for grains and other mmall-seeded crops. Larger plots will be needed if

bl T

samples are to bDe collected Ior residus analvsis, or if grower planting
ar harvesting eguipmant i3 *o be used, or if low disease incidence is
expectad. Tests shouvld he desiged wo span geveral planting dates and
locations over a range of conditions, and for evaluaz=ion of geveral of

the principal variaties of each crop for ohyteotoxis responsa. It is
desirable o have zeed Lreatment matarials svalustsd in regional trials,
such as tiwse conducted by the Regiopal Cotteon Seed Treatment Committee of
the Cotion Disease Cormeil. (For foreher infsrmation, contact: National
Cotton Council, P.0. Box 12283, Memphis, Tennessee 38112},

§ 93=9 Products for use on ormzmental and flowering plants.

Pinal-~stage testing of fungicides and nematicides for use on orna-
mental plants must be conducked in replicazed £ield or greenhouse plots,
depending on the intended use of the product. Separate greenhbouse and
field tests for effectiveness and phys=ctoxicity are reguired Lf both use
areas are intended., In the cage of flcrist crops, acceptable levels of
phytotoxicity and visible ;:es‘"ci:e spray detosits ares generally lower
than those tolerated “ur other oxmamental crop uses. The commercial
growar's assessment of the rroduct umder actual use conditions is there-
fore strongly recommended for uses on florist croos.

§ 93-10 Products for uge on bulls, corms, 2nd tubers.

Tests to control storage rots in ornamental bulbs, corms, and tubers
should be ccanducted with S or more replications of 100 or more bulbs.
Apparently healthly bulbs selected from heavily diseased stock and/er
artificially inoculated nealthy Bulks srovld be used Zor disease control
tests; bulbs for phytotsxicity tests {see also Subdivision J) should be
selected from stocks that are as 2isease-free as ossible. Disease
measurements are uswally obtained during and at the conclusicon of the
storage season. Dwever, testing should continue throughout a compleze
growing cvecle and an additionszl sworage znd growing cvele (or forcing
cycla) to determine the resilual agtivizy and phyuotoxicity of the product.
Bffectiveness evaluations are usually Sased on comparisons of the £inal
vield (weight, size, and nuzmber] of healthy and dissased bulbs within
and bezween treatments. Separate te=sts showld be conductad Zor each
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plant species and each pathogen, Dowever, 15 twd or more readily-digtin-
gquiszhable diseases are present on the same host simuitanecusly
control may be evaluated in the same tagt.

§ 93-11 Products for uzs on =rees.

{a) The number of aature trees of a given species to he includad in 2
test depends upon the natura of the disease and the mathod of treatment.
When spacimens are the same size and vigor apd are growing on similar
gites {e.g., similar a3 4 stand density, cultural oonditiens, soil tyoe,
and. available water and drainage) or whenm transmission of diseass is
dependent uron climatic factors, few trees {l.z., less than 100} per
treatment are needed. fowever, a minimum of 100 single~tres replicazes
per treatment would ordinarily be required to produce stat.stically
sound data when anv ¢f the zbove conditions are variable, oz when disease
transmission is Jdependant upen the presence of insest vecionrs or oot
grafts, Since securing enough trees within a sm2ll gecgrazphic cor climatic
area {e.g., one or mora contiguwous counties) is often impossible, the
testg must De carefully desigrad to vield welid test results. When suct
testing conditionsg ex2st, pairing should be used for making treatment
comparisons {i.e., each treated tree {8 paired with an tntreated tree
wilch is in close proximity and i3 gimilar in size and degree of disease
developnent a* 4he time of treatment). In cases where the diseass is
widely distzributed, separate tasts from the major geographic and ¢limatic
areas are necessary, or else labeling claims would be limited to the sreciiis
area(s) of test.

{b) Depending on the nature and extent of the disease, re2plicaced
blocks of 9 to 100 sq £t {9.84 to 9.3 sg n) each should be used or trae
seed and seedlirg ted treatments. Separate tests should be conducted for
each crop production practice (greenhouse, £ield, container) where treat-
ment is intended. e hundred single~tree replicates, ox replicated
blocks of 4 to 20 saplings each, may be necesgary o produce statistically
sound data Sor trees grown in murseries.

§ 93-12 »Products for use on turf,

{a) The size of plots and number of replicates for tests on lawns
and other fize turf areas depends on diseasse miformity and severicy in

the test arsa, and the type and size of apolication egquipment. The
contrvl of two or zore diseages can be evaluated in the same test when
thelr sympitops ave readily distinguishable.

{b} ™ suprort 2 general claim for use on turd, 1 ; OT grasses
(non-grazing azZeas), tihe data should demonstrate eifactiiveness against
the same pathogen o1 &t least fwo cool season grasses (e.g., bentgrass,
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bluegrass, fascue) and 2t lgagt Lwo warm season grasses (=.g., Bermuda-
gxrass, Zoysia, 3t. Augustirnegrass). Adddtiomal testa shonid be condusted
on othar regresentative grasses likely to te treated 4o determine whether
or not =he orodust i3 shveoioxic at dosaces equal = and grsater (generally
2-4x) than laksl ratss. {See also Subdivisisn J.} ©laims for use on speci-
£lc wyres of grass will be acceprabliae for Thrse types for which zdecuats
test data are daveloped, Products intented o contol diseasas of Dichondra
and other Don-grass lawn plants stould be tested on the intended hosts under

thelr anrmal fleid conditions,.

§ 93-13 Tre=atments for wood and wood nroducts.

{a) Products which are usged to control fungal rot and decay of raw
and finished wood, or % contvol susface molds and futncal staining of
fresh-cut lumber, require registratisn. These productis ars coumoniy
applied to logs, luber, plywod, millworked prodﬁcts, roles, posts,
pilings, timber, weed chips, gsawduosgt, and other wood-hased nazerial.

Note: Hater recellents and sealers which bear claims for wood preservaticn
need not be registered, but the label must clearly indicate that the
product has no direct effect on peats and that affectiveness is atiribu-
table only %o the water repellent or sealant sroperties,

(b) Sood treatment products can be applied by several pressure and
ronpreasure methods of application which provide a2 wide rangs of preaser-
vative penetration and retentioa levelsg. Zach aprlication retind is
intended i affcrd protection for varicus wood dinmensicns, perxindg of
time, extrewes of exmsure, and occcasionally wood species. Farm and
ome applications for treating fence rtosts and other wood include two or
mere flowing brush cor spray ccats, 3-minuts dips, hot and cold baths, or
12~ o 48-bour soaks. The typical variety of commercial application
metipods include:

{1} Applications %o timber and lumber using pressure methods of
impregnation (e.g., "fullecell" or “empty-cell® processes); occasionally
doubkle diffusion techniques are usged,

(2) Treataent of gawmill lumber, ooles, and pilings by cassing the
freshly —ut pleces through oressure tanks or i

(3) Treatment of storad chips and sawdust by soray applications as
they move on a convsver bel:t to the storage arsa., o

(4) Treatment of windcw sash, frames, and other millwork, either
befors or after assembly, using diptank or vacuaum process methods.

{5) Treatment of standing poles using diffusion trocesses, which
say iavelwe grease, liguid, or imprecnated bandace suriace applicaitisns,
licuids injected ints poles, or licuids placed in toles bored in olas,
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& g data should generally be developed under field
conddtions, azil g whod products representative of those intendad to
be trearad, ia sevaral g T Tenrs
exTrenes mder wnich the treatad wod will bhe used, The
and indiwiduad tast procedures xmust bg desig
nent factors assoclarsd with the intended use pattern(s} such asg:

izel dimensions of wood products; soil moisture and
temperature exposuwre; rain, humidity, solar radiation, and air tempera-
ture exposere; gurface roughnesa of wod, wood guality; affect of water
repallents or sealants on efflcacy of formulacion: dewatison of
contxol; scll contach exposure; prororition of heartwo
wood moligtzre content ar time of freamment; hesriwoocd
and protecticn affordad wood joints, bols or na i
cult w &treat suxrfaces. See § 93-30 Items $-11 for su
for evaluating ceriain wwod treathieat uses. Mo
data have been cbtalned o supoort one method of a
wood treatment pzoduct, data which demonsirata com
and retention levels may be used to support chther mathods of application
to the same wod products. '

{3
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§ 93-14 “Treatments for iandustrial materials and ecuinment.

{a) Iadustriazl fungicldess are used t» prevent fungal deterioratisn,
disfigurement, or fumctiozal impalirment of a grest variety of moducts
and egraipment gsuch as Lroom corn, celluslosze sgonges, cwatings, cordage,
drilling mueds, dye baths, emvlsions, fabries, fuels, latex,
"metalworking fluids, saper, paperboard, plastics, resins, rubkb
trangportation and storage eguirment. Test procedures Ionx eval
est control will vary with the material or equipment to be
natere of the pest rmoblen, fongicids Sormuvlation,
cations Such tests must be conducted uwader actual
conditions which zeflectz the most sevars mest cmob
to be encountered. The tear program/individual te
designed to ccnsider the pertinent faciors associ
use patterns{s}), such as: selection of an appreopriate

]
]

f rapresen—

o be trsated;
T organisms;

use of highly susceptible teght subgtrates (when ap e, some evalua-

ticna should als=n inglude low and ooderatelv suscepti
g

!

of pest conirel needed by intended users; condizticn t-likely to

adversely affect fmgicide efficacy (e.g., temperaizurs, humidity, pH,

sclar radiation, leaching); the mest approprizte peans cf axpressing the

dosage rate; and the meost zeaningful asasurements o be uged in exzpressin

Dest numbers (or growth) and, when appropriate, pest damage. When labara=-
ara be

tory tests {other than *hwse cited in the § 25-30) are being considerad
ag the sole zeans of dermonshratinag zroduct sfficacvy, i* i3 recoomendad

that the oropesed methnds be sulmitied %o the Agzency for review nrior oo
initiariag such tesus. Ay reguests for review o test methods must he
aceompanied by documentation whnich demwnastrares that the groposed aethod



cealzned to compars ragults frem the
laboratory test with ia-use t@a%5). when new oI snusual pest problems
ars inwveolved, backgzound {nfarmatisn on the nature and extent of the past
problem stould also Dde suhmicted. See § §3-30 Items 7, B 12, 13, and 14
for suggested zethods =2 evalzats scme of these uses.
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(b} Informaticn should also re zzesented which demonstrates whether
or pot undesirable changes in physical charachtaristics {(&+.9., unwanted
discoloraticn, tenderizing of fabnrizs) ==d inte favence with processes
or reacticns will oczur wWhen fupgicides are used 23 diracted, under normal
use conditisns. I the effactiveness tests are not adequate to make these

evalnations, then additicnal tests designed Zor this purpase must be con-

ducted.

arnd mildew on surfaces.

Hiy
48

§ 93-15 Products for conptrol o g

l

{a) The efficacy of rprnducts tatended +o pravent the growth of mold
and mildew is greatly affected by the type of surface which the products
are applied. Test netdods for representative gurfzces are included in
§ ©3-30 It=as 1-4. T »he gurfaces o pe treated, OF the met'rds of appli-
cation, or %he orgaunisma ha controlled Ty tha product, are not the same
as *hmse indicated in the method, the matiod sould be modified to raflect
ehege differences, ¥odifications should aiso be made so that the method
will mora clearly reflect actual in-use conditions {including any special-
ized uge situationsj). Tor example, TesTS S3r products with fungistatic’
clains intended for use in shower stalis shoeld include test data ™
indicate whether leachin will alrer zhe effigacy oI £he product. Any
nodifications of test metieds must te reported along witd justification
£o» tha change surmitted. ) ’

(b} The efficacy of mroducts that elaim +o kill mildew 1is depen—
dent upon concentration and lengch of time the active ingredient is
in contact with the organism. Metrods for testing such products are
included in § $2-30 Items 3 and §. The tast ~hod should be mxdified
for surfaces other than ha=d, nenporous su=facas. '

{e) Mildewcides and zildewstats should also he tested o determine
<hether or =ot bleaching, 3Taining, sootting or ather wmdesirable
pffects ocour on the surfzces, atticles, aad materials <o re pro:ected.

—rm ot

§ 93-18 Prpducts £5r control of orgzanisms wrnducing mycotoxins (Reserved)

- . ta) See also § 93-7 Products Ior use a3 grain preservatives.

{b} The registrant ig advised =o censult with <he Agency oo
their test protocol telore ipisiating groduct performance testing.




§ 93-30 Acceotabdble zethods,

I. sSurfaces (¥l1d and Mildew)

Item 1 = Fabric Mildew Fungiastatisz Test Method

l. Scope.

1.1 Products intsnded for use to control, prevent., er inhibit the
growth of funigi which cause mildew on various articles or surfaces
should be tested o demonsgivate fungistatic e:fect:.\;reness. This method
ia dagigned to determine effectiveness of products intended to conzzol
mildew and nenpatiogenic Sumgal growth on izndoor articles or surfaces
compased of fakric., It also indicatas the Jduration of protection
afforded, thereby providing a basis for reccamending when applicaticons
zre to be repeated. This method is not applicable for evaluating
laundry addi+ive rroducts unless *he appropriate modifications are
nade to simulate actual usa condltions. -

2. Summary of Method.

2.1 7Treated, dried strips of cotton fabric are spraved with a aixed
spore suspension of mildew causing organisms and incubated at high
htmidity. Mildew gzowth on treatsd and untreated cotton strips i3
rated at weekly intarvals for up to four weeks,

. 1. Appa.:atus.'_

3.1 Glassware: Flasks with cotton plugs suitable for preparation
of agar, diluent, and conidial suspensiocns. Irench square iars (300
ml) or egquivalent screw cap containers. Ceps modified by center
drilling anéd ingerting an appropriate size stainless steel or brass
bolt to which a ook {fomed frem a2 §-~7 oz length of #22 nickelwchromim
wire or other pon-corrosive wire) is athached. ook position adiusted
so that the botizm ends of attached ootton fabric samples when in
dars are about 13 mn above water. (See 7.35.)

3.2 Tissuve grinder (Zomogenizer) Wo. 42888, Arthur H. Thomas Co.,
bhila., Fa.

3.3 Atomizer, DeVilhiss #152 (or egquivalent) operated at 69 kPa
{10 psi).

3.4 OCowmting chamber: Suitahle for determining spore concentraticns.
4+ Test Specimens.

4.1 Cut 25 by 75 mom strip “*‘cu 136 to 203 g/m? {4 to 6 oz/va?)

cotton ruslin 1/. Pabrie th will hang without curling excessively
is preferabla. NOTI: The ahove test fabriec is suitable for testing

oroducts inteaded Sor use on genseral housepold fabric.  Producis
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intended solely for use on heavier fabrics xzust be testsd on cottol
fabric weighing aprroxizately the same as <hat of the lowast fabric
walght %o be treated under actual use conditions.

5. Test Pungi.

{NRRL-3763 oz ATCC 32333) ¥Maintain sioek culsvwres of each on neo-
peptona agar [l0g nscpeptone, 20g dextrose, 20g agar, and 1 jitex
distilled water) or Zmmons Agar. Incubate new stock culitures 7 to 10
days at 25°C, %hen store at Z o l09C.

5.1 Azperoillus niger (ATCC §275) 3/ and Penicillium variabile
c 3 4/

6. Selection of Treatmen=s.

6.1 Test Pungistat: Dosages of the test fimgistat evaluated should
range Ifrsm ineffective 4o effective levels = that the minimum effec—
tive dosage of test matazrizl can be determized., NCOTE: Where Doth
wipe-on and pump spray (i.e., Don-pressurized containers) applicaticn
methnds are intended for the proposed formulation, only the wipe-on
applications method need to be tested.

6.2 TCTntzsated Control: Ten wmireated fabric strips are required
tn egtzblish the *ast validity and ascertain the Jdegrae of control
obtained with the test fungistat,

G.3 Standar ‘:‘ungist'e.t: A fungistat registered for use on fabric
zmay be iseluded in the test as a comparaziive twesiment. The product
selected must be us=ed in accordance with label Rirections and should
involve a method of application cemparakls to that of the tast fungi-
stat.

7. DProcedures. NOTE: Aseptic procedures must be followed through-
out the course of the test.

7.1 Preparation of Conildial Suspensions: ©oaidial suspensions of
fungal orcanism are prepared by washing spores from the surface of
7 to 10 day agar culfures with sterile 0.85% saline sclution contain-
ing a surfactant such as 0.03% iscoctylphenoxyrolyesthoxyethancl. 5/
Spore chaing may be broken up by *ransferring suspension to a heat
sterilized tissue grinder and reciprucating the oiston zeveral tizes.
Zyphal fragments should bSe rempved by filtering the suspensicn <hrough
a thin laver of sterile gottsn or cther suitahle material. Conidial
sespension may be swoTed at 2 to 10°C for up to four weeks. Inoculum
Tr test should be adjustsd o contain five zmillicon conidia per ml on
the day of use by aprropriats diluation of sinck suspension with saline
soluticn. 8§/

7.2 Preparation of test specizen: Invalid tests due to failure of
mildew growtil on the wnireated test fabriz can be reduced or eliminated
Zy applying a nuitzient solurion o <the fxbric, To insure luxuriant
grownh an fabric ghripg sarurarte fabrlc with a sterilized glycerol
nutrient solution of +he following compositicn: 28.7% distilled
water, 1.3% glycerol, 0.1% ootassiunm shoasphats, Tonobasic, 0.1%
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am—onium nitrate, 0.025% macnesium sulfata (heptahydrate), and 0.035%
yeast extract. 7/ nd_,us... solution to pH 5.3. sufficient nutrient
solution spould ba pre ad *o saturate all the fakric to be used
with a singla test. 43:-: tha fabrig in nutrient for three minutes
or wmtil satuwated. Scueeza excess liquid with the fingers and allow
fabric strips to dxy befare proceeding with application of test oro-
ducts or standard fungistat,.

7.3 Treatment: 7Treat both sides of ten fabric strips for each
Sormalation, dosage rate, and method of application being evaluated.
for spray applications, the tyme of sprayer and distance from nozzle

o cloth surface, as well as the degrae of wermness, must be contzol-

led and specified., If a2 standavrd fungistat ig used, ten fabric strips
should be treated in accordance witl label directions for use. Imme
diately after treat=ant, fazhric strips should ke placed in a verti-

cal or near vertical poszition to permit excess liquid to drain. In-
clude ten untreatsd sitzips as controls. All samples are allowed

dry befocre procesding.

7.4 Inoculation: Place equal volimes of well-agitated conidial
suspensiong of A. cdger and P. variabile in a DeVilbiss atomizer
{or equivalent), = Zintain agj._aticm and lightly scray both sides of
each fabric strip.

7.3 Incubaticn: The fabric samples are then suspended in individg-
wal 500 2l jars containing aprroximately 20 nl water, and incubated

at approximately 23°C. The caps are tightered, then backed off 1/8

turn o allow for s=ome ventiliaticne.
8. Determination of Results.

8.1 Evaluation: Cbgervations are made and reccrded weekly for
four weeks, or uptil <reatments fail and abundant growth occurs
on all treatad strips. The rresence or absence of observable mold
on the fabrie stTips is the crizerion for determining the effective~
ness of the test product. Where no growth is visually evident at
the end of the test period, examination at approximately 15X magni-
fication mus: be conductzsd t9 coniirm the absence or establish the
presence of subvisual growth. The untreated control stwips must
have a ainimum of 50% of their suxrface area covered with fingal
growth after 7 days to congider the tfest valid.

8.2 Intervretation: A product dosage is considered acceptable when
all ten treated replicates are free of fungal growtl. The results of
this test must be correlzted to intended label claims. The directions
for use must specify retrsatment every 7, l4, or 21 days, as necessary
depending on the length of time that all of the test strips remain
free of mildew g*‘o'-’ti‘*. Labeling of produckts which do not permit growsh

after four weexs incubation zust specify a reireamment schedule, such
n bl

as "rzpeat as negessary when new growth appears”, and shculd indicars
that “reatments shoeld be effective for at least 22 days.



9. ©Tata Reporting.

9.1 Test reporsts must lnclude all per+inent details of the test con-
ditinns and variables. Such information shall include at least the
following types of informaticn:

¢.1.1 Complete description of formulations :tested (type of formula-
tion, name and percentage of active ingredients, and ZPA Registration
Number of any standard fungistat used).

2.1.2 Dosage rates (specify whether rate is in terms of product
or active ingredients, and whether on a weight and/or volime basis).

9...3 Complete deseription of z11 aporopriate applicatisn proce-
dures and materials including dewails such as the uype of sprayer
{(pump vs. pressurized spray), srray application distance and duration,
applicator material used for wipe—on agplications {damp cloth),
decree of w=tness obtained on surfaces (dampen, thoroughly wet, etc.),
and time interval. between application and rinsing.

9.1.4 Density (weichi/unit area) of ezt fabric.

9.1.5 Test validity data—-—number of mtreated control

wiith 30% or
more of the surface area covered with funcal crowth after 7 da

¥3.

=)
by

3.1.6 Zffsctiveness data=-number of replicatss with Sungal growth

_at each cbsarvation date for each treatment being eveluated (including
mtreated controls}. ™ demonstraze diffsrences amang trsatments, it
may he necessary o use additional criteria, such as the percentage of

surface area coverad with fungal growth or the density of fungal growthe.

9.1.7 Adverse effects data--descride the natuwa and extent of any.
adverse effects noted on the fabric as a -esult of trsatment.

9.1.8 Modifications-~describe the nature of any changes made in the
teat method and provide the ratlonale for each change.

Footnctes
1/ Cotton muslin and heavier types ¢f cotion fabric are available Irom
Test-fabrics Inc., 200 Blackford Avenue, 2.0. 3ox 33, Middlesex,
W.J. (08846,
2/ DeVilbiss Atomizer available from DeVilbiss o., Toledo, Chio 43882.
3/ Culcuwes of A. nigexr {ATCC 5275) are available from: imerican
Type Cialture Collection, 12301 Parklawn Dr., Rockville, Md.
20852,




4/ Culhures of P, wvariabile (NRRL 3785 or ATCE 32333) are available
£rom: ARS Culture Collection Investigations Fermentation Labcra-
tory, USDA, 1813 North Tniversity st., Pecria, I21. 81504, or
Amarican Type Caltnre Collection, 12301 Parklawn Dr., Rockville,
M2, 20852.

S/ Triton Y¥-100, Rtm & Haas Co., rhila., Pa. 19104, or other sultable

watting agent such z3 dlectyl sodium sulfosuccinate, 9r Aerosel

QT soltd A-349, Fisher Scientific Co.

§/ For detalled instructionsg: Tulte, John, Plant Pashaloagizal Methads,
Pungl and Bacteria, Burgesa Publishing Co., Minneapclis, Minn.,
1369, pp. 183~184.

7/ The glycernl as a2 humectant provides a mors egual 4istridbution of

misture o all arzas of the gubstrate, Tha glvearol, yeast

extract and aineral salts also provide the nufrients necessary
for fungal growth.

Ieem 2 = Hard Surforce Mildew Tungigtatic Test Method

1.1 Products which are intended for use to control, prevent, or
inhibit the growth of fungi which catse mildew on varicus articles
o swfacea should te tested to demonstrate fumgistatic efiectiveness.
™is method is degigned o determine effectivencess of products in-
tended to control mildew and mon-pathogenic fimgal growth on indecox
hard aconporowes surfaces, sucsh ag painted walls, ceilings, floors,
metal, glass, tile, gorcelain, and plastic. This metind is not
satisfactory to demonstrate whether or not the product will producs
adverse eifacts on plastic, painted, or metz2l articles and surfaces.

2. Summary of Mathaod.
2.1 Te test Lis conducted by treating the glazed side of square
secticns of tile. After dr-ying, the glazed gide of tiles are sprayed
with an inoculumenytrient solution, redried, and incubaied individu-
ally in petri dishes. Mildew growth on treated and wmireated tiles
is visually rated after 7 days of incubation.

3. Apparatus.

3.1 Glasswars: Flasks with cotton plugs suitable for gpreparing
agar, smlutions, and spore suspensicns. Petzl plates as containers
for drying and incubaticn of tiles.

3.2 Tissue grinder (Jomogenizer): No. 42883, Arzthur H. Thomas Co.

3.3 Atomizer: DeVilbiss #152 {or eguivalent) operated at 69 kPa
(10 pail. : - '

3.4 Counmcing chamber: Sgitable Zor determining spore concentration.
- g Sk
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4. Tesgt Specinmens,

4.1 Ceramic tiles: 25 mm scuare £iles with glazed s1 face, steri-
lized for 2 Imurs In ot air oven a+ 18G°C.

5. Test Tungus and Materials.

2 «» 1/ Maintain stoc culiure on
aeopeptore agar (10 a2ecpepntone, 2 dextrose, 20g agaxr, and 1 liter
distilled water) or Emmons agar. Incubate new sitock cv tures 7 to 1

c
dayg at 253C, then store at 2 %o 10°C,

5.1 Asperagillus aicer (ATCT §

3.22. Water agar: Two parcent water agar (20g agar =ar lifter of
distilled water).

5.3 Sterile Czapek aolution: ©DBistiiled water 10060 1 ; sodium ni-
trate 3g; potassium chosphate dibesic lg; potassium chl ride €.5g;

magnesium suifate 0.5¢g; ferrous suliate 0.0lg; sucrose < 0g.

5.4 Sterile saline solution: 0.85% sodium chloride znd 0.05% iso=-
octylphenoxyoolyetrhoxyethanol 2/ in distilled water.

&. Selection of Treatments.

4

b

8.1 Test Pungi
ineffectiva to i
of the test matarizl can be Zetarmined. NOTE: IS bcth-;x:e-on and pump
srray [(i.e., non-pressurized containers) methcds of apr. ications are
e
ps]

th I

tzt: Omsages of the +test Sungistat sk- z1d ‘range from
gctive lavels s =hat the minimum eff. cxtive dosage

{u

{h
H

]J

intendied foz rroposed foraulation, only the wipe—or, application
method needs De tagted.

6.2 Untr eated Contzrol: Ten '*ut*.‘eated glazed tiles ar’ included for .
purpcses of datermini ng the validlty of the test and %} degree of
contxnl obtained with the tesc fungistat. '

6.3 sStandard Pungistat: A funcistat reclstered for yv-e on hard,
Aoa~gorous suriaces may be Included Ifn the test as a coroarative

treatment. The product seliected rmusgt be used in accorc!' ace witl
label directions and shouwld *—v:::lve a method OFf a*n;ic:, ion comparable
that of the test £ungistat, .

7+ TProcedures. NCTE: 2septic procedure zust be follpwed through~
out the test.

7.1 Preparaticn of Conidial Suspension: Wash smores .J:?rom the sur-
face of 7 o 10 dav cultures of fast Sungus with steril: saline
solution. Dour resulting spors suspensizsn into 3 star:l ized tissue _
grinder, raciprocate piston several tizes o break up tfp3re chains,

Pilter suspension tharough a +hin laver ¢f sterils cobtco ch or otherw

suitable aterzal %o ramove soore chains and nyohal ele-ants. Con- .
idial susoensions zay be storsd ar 2 o 10° Zor up = ;

Standardiza "‘:\niiial sus;-ensi.ons o convain five milli

=i, ©Decteraine spore ¢oncentrations using a counting st wber 3/ and
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adjust to rroper concentraticn with saline ssluzion. Place 1 ml of
the standard conidial suspensicon in 20 =i ster
medium and agitate.

2 Treatzment: raat the glazed side of %en tiles for each for-
mulaticn, dosage, and zsthod of application being evaluated. For
pray applications tha type of sprayer and distance [rom noczzle o
tile surface, as well as the degrese of surface wetnesgs, must be con-
trolled and specified. If€ a standard fimgista® is used, ten tiles
stould e treated in accordance with the latel directions for use.
Immediataly after treatment, tiles should e plaged in a vertical
or near wvertical position o permit excessg liguid to drain. Place
five tileg inn each of two sterils petrl dishes and allow to dry ax
37°C with lids ajar. Itfclude ten mtresated tiles, a3 contzols.

L IR

743 TIncculation: Place well agitated A. niger conidial-nutrient
sugpension in a $152 DaVillhiss atomizer {or eguivalent), mainiain
agitation and lightly spray the glazed surface cf each tile., Tiles
contained in petri dishesg (with lids ajar) are then retuzmed to 37°C
oven and dried. ' ‘

7.4 Incubation: Zach tile, siwaved side uwp, i3 then placed in an
individual petri dish eontaining hardened sterile wataer agar. Plates
are incubatad at 25°C and a minimum of $5% relafive humidity {a wek-
type incubator nas been found suitable for this purposel.

8. Determination of Results.

8.1 Evaluaticn: Cbservations are made and recorded after 7 days
of incubaticn. The cresence or abgencez of observable fungal growth
on tiles i3 the criterion for determining the affectiveness of the
test preoduct. WwWhen ne visual growth 1z evident at The end of th
test period, examinaion at aporoximately 13% magnification must be
conducted to datermine the vresence or absence of growth. Untresatad
control tiles must De at least 50% coversed with fimgal growth after
7 days 1n order Lo consider the tasgt valid.

8.2  Intercretation: A product dosage 1ls consldered acceptable when
all ten treated replicates are free of fungal growth. The results of
this test must be correlated with the intended label claims. Products
which do not permit growth after 7 days must specify a retreatsent sched=-
ule, such as, "repeat as necegsary when new §ruwth appears”. IProduct
laheling must state scwe of the aporopriate hard, nonporous surfaces
(such as Yhose listed in scope of method) on which the product is
intended t5 be used.

9. Lata Reporting.

9.1 Test reports must include all pertinent details of the test
conditions and variaples, Such informaticn shall include at least

the Zollowing twvpes of informationa:
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9.1.1 Complete description of formulation{s) tested {type of for-
mulation, name and percentags of active ingzredient(s), and ZPA Regis-
tration Number of any standard fungistat used).

9.1.2 Dosage rates {specify whether rate ig in terms of preoduct
or active ingredient, and whether on a welght and/or volume basis}).

9.1.3 Cowmplete description of all appropriate application proce-
dures and materials ircledirng details such as the tyre of szraver
{pwmp ve. pressurized sprayer), s on distance and dura-
tisn, app],i.ca:ar zmazerial usgsed fo _‘_Dllg,a iong (damp cloth),
degree of wetness %o be obtained on surfaces {(dampen, thorsughly wet,
ete.), and time interval between application and ziasing.

'3 ru

9.1.4 Test validity data--~the pumber of untreated controls with

50% o1t more of the surface area covared with fungal growtk alter 7
days.

2.1.5 Effectivensss datae~the number of replicates with fingal
growth on observation dage Zor each txreatment be.mg evaluated
{including untreatsd corntrols). T demonstrate differences among
treatments 1t may he necessary Lo use addi+ional eritsria, such as
the percentage of surface area covered with fungal growtl or the
density of fungal growth.

It
E,

8.1.8 Adverge effects data--describe +the nature and extent of any
adverse effacts noted on the glazed tfiles as a result of treatzent

8.1.7 Modifications--dasgribe the rature of any chances made in
the test method and provide the raticnale for sach change.

Tootnotes

1/ Cultures of A, niger (ATCC 5275) are available from: 2merican
Tyoa C:..JL*-u..e Collection, 12301 Pazridlawn Dx., Rocxvilie,
Md. 20852

2/ Triton Z~100, Rohm & Haas Co., Phila., Pa. 12104, or other suit-

le wetting agent.

3/ Por detailed instyuctions: Tuite, John. 196%9. Plant Patholog-
ical Methods, Fungi and 3acteria. Burgess Publishing Co.,
Mirneapclis, Minn. Pp. 133-184.

Item 3 - Leather Milday Tungistatic Tes: Maethnd

ed for use o control, prevent sr inmhihit che
i h cause nildew on varicus an—t*':::T es ar surfaces

ed o demenstrate fingistatic effectiveness. This method

Ziectiveness of products intended *o control

nildaw and mon-nathocsnic fZimgel growsh on indeort arzizlas or suciaces

1.1 Products intend
groweh of £
ghould he tes
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of leather, such as book tovers, luggage, shoes, and storting goods.
It also indicates duratlon of protection affordad, thersby providing
a2 basis for recommending when to -epeat apnlicaticns.

2. Summary of Method.

2.1 This metind simulates use csonditions by utilizing sections of
vegetable tanned cowhide which, after treatment with the product, are
artifiszially inoculatad with a smore suspension of mildew-causing or-
ganismg and izcubated at high humidity. Mildew growth on treated and
utreated leather surfaces 1s rated during the four week test.

3« ARparatuas.

3.1 Glassware: Flasks with cotton plugs suitable Zor preperation of
agar, diluent, and ccnidial suspensisnsg. Trench zguars jars (500 ml)
or equ:_valem. screw gap containera, Seraw caps adapted to allow
suspengion of leather sectionsg 30 to 40 mn below the jar cz2ps. S22
medified Ly center Jdrilling cap and insertisng appropriates size stajn~
less steel or brass bolt to which a ook (formed from a 5~7 ca lencth
of ¥22 nickel-chromium wire or other nonp-corrosive wire) is attached.

3.2 TMssue griader {(Homogenizer): Mo. 428BB, Arthur 5. Thowmas, Co.

3.3 Atomizer: DevVilbiss 2132 {or eguivalent) operated at 69 kFa
{10 p2i).

3.4 Cbun**"g cﬂa.mbe : Sultable for determining spors concentr at*oﬂ.
4. Test Specinensg.

4.1 Leather: Sguares (25zm) of vegetable tannad cowhide (1.0 +o
1.5 mm thick) 1/ with & hwle punched in the cocrner of each sguare to
permit it to re suspended frow hook on modified French jax lid.

S. Tegh ?U.nqi.

S.1 As::w—u.c:ill us nicger (ATCC 753 2,/ and pPenicilliuvm wariabile (NERL-
3785 or ATCC 32333). 3/ Ma:._nta; stock cultures of each organism on
zeopeptone agar {l0g neoveptone, 20g dextrose, 20g agar, and } liter
distilled water) or Immons agar. Incubate new stock cultures 7 to 10
days at 25°C, thern store at 2 o 10°C.

9+ Selection of Treatments:

8.1 Test Fungistat: I[osages of the test fungistat evaluated shouwld
range Irom ineffeckive to affective levels so that the mininum effective

dosage of test material can be determined. NOTZ: Where both wi De—-on
and pump szray {i.e., ron-oressurized containers) a:p ifzatisn metihonds
are intended for the swowvosed formulation, only the wips-on application

=ethed aeed ta he tested.
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6.2 Ontreated ontrol: Ten mtreated leather SgUaTEs 3I2 required
to establish the test validity nd =on agcer=ain the degree of control

=]
obtained wizh the tast £uangistat.

6.3 Standacd Tungistat: A fumg
may be included in the %ast as a cocmparat
selected must pe used in aceordance witk
involve a method of application comparahle to that of the test fun~
gistat.

istat registered for use on leather
rvagtment. The product
1 airections and should

£,
'J

t

¥
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7. TProcedures.
NOTE: Aseptic procedures must he followed throughout the course
of the tagt.

7.1 ©Preparation of conidial suspensions: conidial suspensions
of each fungal organism are prepared by washing spores from the
surface of 7=  l0-day aeopeptone agar culiures with sterile 0.35%
saline sclution containing a surfactant such as G.05% iscoctylphenoxy—
;olyethoxyethanol. 3/ Spore chains should be broken up by transier-
ripg the suspension o tha heat-sterilized tissue grinder and sacip-
rocating the piston several rimes. Qvphal Iragments spould e re
moved by filtering the suspensicn througn 2 thin laver of sterile
cotton or other suitable material. Conidial suspension may be stored
at 2 *o 10°C far up to four weeks. Standardize test conidial suspen~
gions ts contain five million conidia per ml {detsrmine spore son=
centration with a comting chamber _§_/} ny adding sterile saline solu-
tion.

2.2 Trsatment of Leather Squares: meaoat both sides of ten leather
rest sgquares Sor each formulation, desage and method of application
peing evaluvated., Wipe on/or spray application must simulate intended
method of usa. For Spfay applications, the IType of spmayer and dis—
cance from pozzle o leather suriace, as well aa the degree of sur-
face wetnegs, must be con=rolled and specified. pip application of
groduct te leatzer test scquares is not an acceptable substitute for
wipe-sn or spray netheds of appilcation. ¢ a standard fungistat is
used, the leather sgquares should ba treated in accordance with label
directions for use. Tomediately after treatment leather sguares
should be placed in a vertical or neac vertical pesition 0 permit
excass liquid to drain. A1l treated leathexr should be allowed o
dry befora the mildew spore suspension is applied.

7.3 Inoculation: Place equal woluz=es of well agitated 3. niger
and P. variabile conidial suspensions in 2 3152 DeVilbiss atomizeTl
i4

yaI-d--->
tar eguivalent}, maimtain agitation and lightly gpray both sices
of msach leather square with the mixture.

2.4 Imcubation: Suspend leatler 3QUATES in individual modiZied
390 =1 French sguare (aIs gontaining roximately 20 =1 dighilled
water aad lagubate at aprroximately 2

v

-

a

[=K-] TS =y = e oy

gec, Tighten the C2DSs W=
vack off 1/3 turn Lo aLicW fnr some *
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8. Determinatisn of Resaulta.,

2.1 Evaluation: Chservations are racorded weekly for four weeks

or mtil zrearmezts faill and abumdant growsh cccurs con all treated
lasther

sguares. The presence oI zhsenge ¢f observable =old on
squares lg the criterion for determining the a2ffectiveness of th
tegt product. Wheres no vi=zual growth isg evident at the and of the
test period, examination at approximately 13X magmification is re-
quired D confirm the abgence cr egstablish the preszsace oI supvisual
fungal grswith. The wniT=zated contzol sguares must have a minimim
of 50% of thair surface area covered with Smgal growth after 7

days for the test tTo be walid,

a_‘.'. 12 Lreated r 3 are free of fungal growth., The results of
thia test must > 3+4d o the Intended label claims. The direc-
tions for use mugit be correlated o the intended label claims. The
directisns for use must speclify retreatment every 7, 14, and 21 davs,
depending on the length of time all treated test sgquares remalined free
of mildew growth. label directions for products whiich remain effec-
tive for the duration of the four week test must specily a retreamment
schedule, such as "repeat asgs necessary when new growtll appears™ and
should indicate that treatmentd be effective for at least 2B daya,

+2 Interpretztion: A product dogage is cansidered acceptable when
2
e

9, ata Q&‘j) I'lr.':'-

9.1 Test regorts nmust include all pertinent details of the test
condizions and variables. Such information shall include at least
the following types of information: _

-

9.1.1 Complete description of formuwlation{s) tested (type of Zor-
mulation, name azd pexcentage of active ingredien={s}, and TPA Regis-
tration Number of any standard fungistat unsed).

9.1.2 DOSage rates (srecify whether rate is in terms of product or
active ingredient, and whether on a weight and/or volume basis).

9.1.3 Complete deseription of all aporopriate application zro-
cedures and materials including details such as the tyre of srayn*'
{pump ¥sS. pressurized spray), spray application distance and duracion,
applicater material used for wipe-cn applications {Zdamp cloth), degree
of weitnesa tn De obitained on surfzces {dampen, thoroughly wet, etc.),
and time intarval between application and rinsing. '

%.1.4 fTest validity~-the number of replicates with 3J% or more of

the suriace area covered with fungal growth after 7 days.

9.1.5 ZEffectiveness~-the number of replicates with fumgal growth
at each observaticn &2tz for each treatment being evaluated (including
nitreated conirois). T demonstrazte the dilferences anong trealtments
1L may be necessary to use additional critseriz, such as the pergen=-
tage of surface area covered with Sungal growth or the density of
fungal growih.




9,1l.56 Adverse effactg data-~dascrike the n

Ll
4o =
T £“
% of treatmant.

adverse effects noned on leather as a -asuit

F.1.7 Modification-~descrike tfhe nature of any changes zade in the
he rationales Zor aach change.

test metind and praovide th

Footnotas
1/ Vegetable tanned leather is available from Zberle Tan 1ing Company,
360 Church 3treet, Westiield, remnsvivania 15350,
2/ Cultures of A. nicex {ATCC 5275) may he obtained from American
Type Culture Csllection, 13301 Farklawn Tr., ockville, M4,
20852,

3/ Caltures of P. wardabile (NRHL I765) (ATCC I2333) are available
from: ARS Culture Collectisop Investications Fermentation labora-
tory, USDA, 1815 Morth Tniversisy St., Peoria, Iil. &1604,
or American Type Culture Collsction, 12301 Farklawo Dr., Rock-

ville, M3. 20852,
4/ Tritop=-X-100, ®ohm & Faas 0., Phila., Pa. 19L04, or other suitable
- wetting agent such as dioctyl sodium sulfosuccinate, 23 Aerosol
0T sclid A~349, Fisher Zcientific Co.
lant Pathologiczl

8/ for detailed instructisas sse: Tuite, Johm, P
Mathods, Fungi and Bacteria, Zurgess Publishing Co., Mianeapnlis,
Minn., 1969, pp. 183-184.

tem 4 - Wood Block Mildaw Puncistszsic Tast Method

1. Scope.

1.1 ©pProducts interded for use to control, prevent or inhibiz the

gTowth of fungi which cause nmildew on various articles or on sur-
faces should be tested to demonstrate IZingistatic effectiveness. This
nmetbod i3 desiqned to determine effectiveness of products intanded
to coatrol mildew and nor-zathogenic fimgal growth on indocor articles
or surfaces cooposed of wood which have not been painted or coated.
It also ladicates duration of protectilon afforded, theraby providing
a baslg for reccmmending when o repeat apgplications, This test is
not satisfactsary to support claims 45 control rot and decay of wood,
or rold and stain on fresh-cut lumber.

2. Summary of Metnd.

2.1 7This test vtilizes wooden blocks which are treated with the
test products and then sgraved with 2 mixed spore suspension of
test fmgls. During incubation the nildew growth on treated and
mtraated wood bDlocks are visually rated at weekly intervals for
Sour weeks.

3. 3Aocaratus,
3.2 Glassware: Plasks with cotton g s
agar, solutions, and spgore sussensions. I

(=
or equivalent screw £ap ceontainers, with modified caps (10 jaos per

suitable Zor greparing
anch sguare jars (300 =1

[
ot
j
W}
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stment avaluatad). Jar caps modifiesd by center drilling the caps
tainless stael or brass bolts o which hooks (formed
from a 83 —m plecs of 322 nickel chromiug wire) are attached for
test samples. Zength of the wire from cap o the
oximately 5 cm.
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3.2 Tissue grinder (Zsmogenizer) No. 42383 Ar+thur H. Thomas Co.

3.3 Atomizer, DeVilbiss $#152 {or ecuivalent oparated at 69 kPa

3.4 Counting chamber: Suitable for determining spore concentra-

tion.
4. Test Specinmens.

4.1 Pine sapwocd blocks 25 by 25 x 15 mm. The wood should be free
of excessive resins, Xnota, growth rings, and other defacts, and
contain no heartwood., 2lock should be saooth-surfaced on all six
sidas, and kiin dried afier sawing * awoid infestation by wood =ot-

ing fwgl. Zach block is cornmer drilled to allow hanglng as des-
cribed in 3,1; other =meansg of hanging can be used. :

Se F‘:mgi.

5.1 Asvergillus niger (ATCC 6278) 3._/ and Penicilliuzm variabile
(NRRL~37€5, or ATCC 32333) 2/. Maintain separate sitock cultures
ueopeptone agar {llg neopeptons, 20g fdextrose, 20g agar, and 1 liter
diatilled sater) or Tumons agar. Incubate new shtock cultures seven
to ten days at 253°C, than store at 2 to 10°C.

6« Selection of Trsaltments.

6.1 Test Fanglstat: A fungistat registersd Spr use on unpainted
wood surfaces nay he included in the test as a2 comparative treat-
Ment. The zroduckt selected must be vaed in accordance with label
diractinns and should involve a method of application couparaple
to that of the test fungilstat.

7. Procedures. NOTE: Iseptic procedures must be followed through-

cut *he test.

7.1 ZPreparation of Conidial Sespensions: Separate conidial suspen-

" sions of each fungal srganism are precared. Prepare a sterile saline

solution which contains 0.85% sodium chloride and 0.5% isooctylohenoxy-
pelyetioxyethanol 3/ in distilled water. Wash spores from the surface
of 7- o 10~day neoreptone agar cultures with the starile saline solu-
tion. Zour the sSpore suscension into a heat sterilized tissue grinder,
and recigrocate the niston several times to breakx up spore chains.
Filter suspension throush a thin layer of sterile cotton or ather
suitablae zaterial to remove smoxe chains and hyphal el2ments, Conidial
suspensions Day be stored ac 2 o 103°C for vp 423 four wesks. Standacd-
ize zast conidial suspensions o contalin five million conidia per ml
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{determine spore concentratina with a cowmting chamber) 4/ by adding
starile saline solurcion.

Trear 21l sideg of ten wood Dlacks for =ac‘-’1 forau-
evalyated, Tor

7.2 Treatment:
laticen, dosage rate, aad metrhod of epplication bein
spray applications, all sides should he sprayed at 2 specified dis-
rance to obtain the desired degrea of werznesg, If a standard fungi-
tar is used, wood blacks should be treated in 2ccordange with the
label directisgng Zor use. Include ten umireatsd blocks as contzols,
All samples are allowed to dry befagre crocaeding.

7.3 Inoculation:
and 2.
{or equivalent), zmaintain agit¢
of the test blocks.

Place eqnal vomlomes of well asizated 3. nicer
variabile conidial suspensicns in a #1332 DeVilbiss atonmizer
tation, and light z all surface=s

‘).
g
(
£
i
&

7.4 Incubation: The blocks aze then suspended in individeal jars
above aprroximately 90 =l of water, znd incubated at approxirmately
28°C. The caps are tightened, then baczed off 1/8 turn = allow
for scme ventilation.
ded weekly for four weeks

2.1 Evaluation: Chservations are regcor

or mtil abuwndant growkh occurs on treated blocks, The prasence
or absence of observzble =nld on wood blocks is the criterion for
deterpining the effectivensss of tha test zroduct. Where no visual
growch is evident at the end of the %est pe:*ad, exaznination at
aprroxizmately 13x magonification =ust be conducted o determine the
presence or absence of subvisual growth, The mtreated control

<
blocks must nave a minimizn of 390% of *heir surface arsa govered with
ﬂ

funcal growth af 7 days for the test o be considered valid,
n: A product dosace is5 considered accephtable when
b icates arae free of fimgal gzowth. The Cg

this test must De correlated to the intended lzbel claims. The direc-
ticons for use aust specify retreatment every 7, 14, or 21 days, as
necessary, depanding on tha length of Lizme fhzat all of the test blocks
remain free of mildaw growth. Prcducts which do not permit groweh
after four weeks incutatlon must soeclfy 3 Tetreatment sc,.edale, such
as "repeat as necessary when new growsh appears™ and should Indicate
that treatments should he effective for at least 28 days.

ful

9. cata "?.&".13 -'nga

9¢1 Test reports must include all pertinent details of the test
conditions and variables. Such infor-mation shall include at least

F
the SHllowing tvpes of infermation:

8.%1.1 Complete dascriction of formulation(s) tested {*ype of
fomulation, nace and peccentage 5f active ingredisnt{s), and EPA
Registraticn Number oI any standard fungistat used).

3.1.2 Cosage rates (specify whethey in terms of praodust or active
ingredient and whezher on a weight and/or wwlume basis).
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2.1.3 Complete description af 2ll apmropriate application procedures
and materials including details such as tHe tvre of sprayer (pump va.
ressurlized spray), srpray application di ce and duvration, agplicator

matarials used for wipe—on applicatiorns (camo cloth), dsgree of wetness
to be obta.uned on gurfaces (dampen, thorsughly wet, etg.), and time
interval hetween application and rinsing.

9.1.4 Test validity data-=the number of wmtreated controis with 50%
-

or more of the surface area coversd with fungal growth atfier 7 days.

9.1.35 “‘ect‘veress 2ata=~the number of replicates with fungal growth
at each observation date for each treaitment being svaluatad {including
wmbtrzated controls). Differences among treatmients may he demonsitrated
by uvse of additional criteria, such as the percentiage of suxface arza
covered with fungal growth or the density of fungal growth.

2.1.6 1Advarse effects data--desgribe the nature and exient of any
adverse effects noted on wod blocks as a zezuls of treatzment,

9.1.7 Modifications—--describe the nature of any changes made in the
test mathod and provide the raticnale for =2zcha change.

Pootnotes
1/ Cualturess of A, nicer (ATCC 62735) are available from: amerdi
Culture Collection, 12301 Parklawn Dr., fockville, ¥d., 20832.
2/ Cultures of e, ariahile (WRRL~3765, ATCC 32332) are available
ARS Culture »..ol ecticn Investigaticns FPermentation laboratory,
U5DA, Yorthern Ttilization Rasearch and Development Division,
1815 Xorth Tniversity Street, Peoria, Ill.; or American Tyoe Cul-
ture Collection, 12301 Parklawn Ir., Rookville, Md, 20g52.
_§_/ Triton ¥-100, Xhm & Haas Co,. Thila., Pa. 19104, or other suitable
wetting agent such as diloetvl sodium swliosueeinate {Aerosol
OF soiid A-349, Tisher Scientific Co.). '
4/ Tor datailed jnstructions: Tuite, John, ZTlant Pathological Metlods,
Pungi and Bacteria, 2urcess Publishing Co., Minneapolis, Minn.,
1563, pp. 183-184.
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Item 5 - Glass 3]lide Mildew

1. scope.

Msihod

1.1 Products intended for use o kill Ifungi which cause mold and
mildew growth should be tested to demonstrate "cidal™ effectivaness.
- This metnd i3 desioned to determine the =ffectiveness o2f oroducts
intended to kill mildew organisms on hard, nonporous surfaces.
‘residual effectiveness if intendad or claimed must he demonstrated

. using other tests {i.e.,, Fabric Mildew Tuncistatic Test Method, Itenm
1; Bard Surface Mildew Tumcgistatic Test Mettwd, Ihem 2; Leavhar Mildew
Fungistatic Test Hathod, Item 3; wood 3lock Mildew FTungistatic Test
Methnd, Item 4) depending on the nature of tha surfaces or articles
on which ¢he product is intended %o be used., This method is especially
aopplizahle for tesiing produsis applied as spravs or Soroulated as

tressurized sorays.




2. Summary of Method.

2.1 Thig metind is conducted using specially prepared starile
square glaszs slides whnich are seeded wiitl a standardi-ed spore sus-
i (=]

‘1 -
5 are sprayed individually
e b cl then placed into large test tubes contain-
ing cultvre medium plus a2 Sumgicide neutralizer for incubation and
1 lon r the presence or absence of fungal growth.

3. Apparatus.

3.1 Glassware: Lipless 32 x 200 =m test tubes wlth plugs. Fetxi
dishas 13 x 100 mm. Tlasks with plugs. A1l glassware sterilized
two fours in ot air oven at 18C°C,

3.2 - Trangfex loop {or eguivalent device} which willl deliver approx-

tely .01 2@ of spore suspension.
3.3 PRacks and basketa: 3Suitable for hnlding test tubes.
25 mm) slides placed

pieces of 20 om dia-
ant) and placed in a ot

3.4 Mlcorosecpe slides: Nonocorresive {25
individually in a parri dish zatied with &
meter filter papser {Whatman Mo. 1 or equiv
air oven for sterilization.

8 x

.

3.5 Tissve grinder {Homogenizer) No. 42883 arthur H. Thomas Co.

3.8 Oounting chamber suitable far detarmining spore concantration.

4. TReagants and Materials,
4.1 Distilled water or water of egual purizy.

4.2 Neopeptone—-neuntralizer broth: prepare by dissoiving 0.7g
lecithin and 5.0g sorbitan zoncolezte 1/ iz 400 a2l of ot water and
bolling until dissolved. 3Add l.90g sodiua thiosulfate, l0g necpeptone
and 20g dextrose, and sufficient water %o make one liter of culture
medim. Ihe pE of the medium will be aporoximately 7.2 after auto-
claving.

4.4 Saline solution as 0.833% soditm chlozide and 0.05% isooctyl-
chencxymolyethoxyethanol 2/ in distillied watar.

:!3

T 3. Test Fungus.

S5.1 Asgergillus nicer (ATCC 5275) 3/, Maintain stock cultures on
neopeptone agar (i0g necpeptone, 20¢ dextrose, 20g agar and 1 liter

distilled watar}. Incubate stock culzure for 7 to 10 days at 25°C,

then siore at 2 to L09C. :
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6. Selecticon of Treatments.

6.1 Test Pungicide: A sufficient number of dosagas of <he test
fungicide 3hwuld be evaluated in order to determine the minimum effec-
tive dosage.

6.2 Untreated Contxol: Twd wmbireated slides are included for deter-
mining the validity of the test.

€.3 Standard Tungicide: A fingicide registe: °d for use on similax.
surfaces may ®e included in the test as a comparative treathent. The
mroduct selected must be used In agcordance with laébel directions and
should inwvnlve a method ¢f application comparable to =hat of the test
fungicicde.

Te rocedizres. NOTIE: iseptic procedures must be followed through-
out the courss of the tast.

7.1 ‘Preparation of Conidial Suspension: Conddial suspensions of
- the fungus are grepared by washing the soores f*om the surface of 7-
to l0-day old neopeptone agzar culturasg with sterile saline solution.
The stozre suzpension 1s ooursd into a heat sterilized tilissue grinder
and the piston reclprocatad several times ©o break up the spoze
chaing, Pilter suspensicn through 2 thin layer of sterile cotion
or cther sui<zable matarial to remove spore chaing and hyphal elements.
wnidial suspensions may be stored at 2 to 10°C for up to four weeks.
Standardize test conidial suspensions to contain five million conidia
per =l by adding sterils diluent. Determihe spore concentration with
a counting chamnber 4.

7.2 Incculation: Agitate spore suspension o disperse spores evenly
throughout, transier approximately 0.01 =l of the spore suspension by
means of a tansfer loop onto each 25 mm squahm sterile test slide
{(contained in a petri dish} and spread evenlwy over the upper zurface.
Cover the dish immediately and repeat the mrocedure wtil twelve slides
have been vrepared (use two slides as controls). llow all slides to
dry for 40 minvtes at 37°C or let stand several hours at room tempera-

tUre.

7.3 Treatment: Spray ten inocvlatad slidas with the test preduct
concentration at a s i1fied distance %o cbtain the desired degree of
weiness., Immediately after treatment, drain sxcess liguid from slides
and maintain in 2 petri dish for an exposure of one ainute. NOTE
Products which are carahle of Xxesning surfaces totally wet for longer

- than one minute under actual use coanditions, should be zestzed under a
longer exposurs time.. To detarmine the duration of such an increased
exposure time Lthe following test procedure should he emploved. Tests

- must utllize a harxrd ncnpo:ous_surface te.g., glass, metal, or oorcelain)

of a2t lzast cone sguare fsot in area which are tT2ated in accordance
with the zroposed label Zirsctions for use. The test surface(s) oust
be positioned ¥ertically, wmless the product Ls intended solely Tor
use o7 horizontal serfaces (z.g., flecors) in which case horizontal
poslicions zust e ugad., Thae fZest oust be zondusted at a3 ramperatrure
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of 20 %o 25°C and a relative humidity of 30% or lesg. The length of
time (in seconds) frem application ¢ when zny portion of the treated
surface, beging %o appear Ary should be recorded. The average length
of this drying tize for a minimum of three replicazes shall serve as

[y

rmining the increased traziment exposure tine.
serfaces totally wet for lenger than 10 =inutes

the basis Zor dets
Products «hich xzep
should utilize a 10 pinoute exposiuxe time.

7.4 Incubation: Transfar each slide by means af flamed forceps
o separate 32 x 200 =m test tubes containing 20 ml of neopeptione
neutrzlizer brotk., Shaks culinra mediuva thoroughly. Transier two
m:s:.:rayed glides, ag viability <conzrols, individual culturs tubes
in the same nmanner. Incubate all rubes at 239C for at least three days.

g

8. Determina+tinn of Fesults.

8.1 ZEvzliuation: The preasencs or absance cf f‘"xgal crowsh, after
3 days, is the critericn for dertermining "cidal® effectiveness of
the mest croduct. For a valid test, fincal growth must be present
in both vianility control replicates.

8.2 Intexpretation: A product dosage 15 considered acceptable when
all ten treated replicates are free of fungal growth. The results of
this test must e ocorrelatad with the intended label claims. ZTroducts
which pass this test zay be labeled as fu.ngicic’-.es or miidewcides
‘which ©il) =old and zildew organisms. I¢€ the product is not tasted
for regiduzl effectiveness, the labeling must state “non-residpal®
ar *"kills on contace.”

2. Data Repsrting.

2.1 7Test reports must include all pertinent details of the test
conditions and wvariableg. Such information shall include:

%.1.1 Completa description of fommulacion(s) tested {itype of
-formulation, name and percentage of active ingredient{s), and ZPA
registration Wumber of any standard fumgicide used).

9.1.2 ODosage rates (specify whether in terms of product or active
ingredient, and whether on a weight anc'./or volume basis).

9.1.3 Complete description of 2ll appgropriate application proce-
‘&ures and zaterials including details such as the type of spraver
{pump v3. pressuxized spray), spray application distance and dura- -
tion, degree of wetness tw be obtained on surfaces (dampen, thorough-
ly wet, etc.), and time interval between application aand rinsing.

%.1.4 E££
grawth for a2
convrsls) .,

c-'-iveness data -the nunter of replicates with fungal
< g evaluaxed (i ncs luding wtreated

l)‘
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9.1.5 Modifications--describe the nature of any changes made in
vhe test methxnd and provide the “a*‘01=1e for sach change. IFOC
example: the duraticon of any aexpogure tize which ia longer than
1 minute exzosire speclfied in section 7.2, plus the resul<s of
the drving time test used to support the change in exposure time -

should be remortad.

Footnotes

1/ Tween-80, ICI Cnited States, Agricultural Division, Wilmington,

Del. 19808.
, Fohm'§ Eaas 5. Phila., Pa, 19104, or other sult— . .- - -

le agant such as dioc:v‘ sodimm sulfosuccinate {Asroscl

OT solid A=-349, Fisher Scilentiific Co.).
3/ Cultvres of A. niger {ATTC £273) may be chtained from American

Typa Culture Cul_ec ion, 12301 Parklawn Dr.. mockville,

Md. 20852,

instr 19 Taite, Sonn. I Se L= e
ﬁ/ For datailed instructions: Taite {eXabs] 369 Plant Patholog-
ical Methods, Fungi and 3Sacteria. 3Burgess Publishing .,

Minneapolis, Hinn. Pp. 183~134.

Item & ~ Usge-Dilution HMildew Funcicidal Tegt Method

1. &:O;)e‘

1.1 Products intended for use to xill fungi which cause mold and
mildew growth should be tasted to demonstratre "cidal” elfectiveness.
This metheod i designed to determine the effectiveness of croducts
intended %o ki1l mildew organisms on hard non~corous surfaces.
Rasidual seffectiveness, if intended, must »e demonsitrated using
other tests (i.e., Pabric¢ Mildew Fungistztic Test Method, Item 1;

Bard Surface Mildew Fungistatic Test Method, Item 2; Leather Mildew
Pungistatic Test Methoed, Item 3; Wood Blogk #ildew Funglistatic Test
Method, It 4) depending on *he nature of the gswriaces or avticles

on which the product 1s intended to be used. This method is especially
applicable for testing products which are applied by non-spray methods
of application (wiping, mopping, etc.).

2. Summary of Method.

2.1 This method is conducted using polished cylinders (penicillin
cups) as carriers which are sgeded with a standardized spore suspen-
sion of the test orgarnism. Aftar carriers ars dried, they are immersed
in the use-diluticn c¢f the product, and then pvlaced In test tubes con-
taining culiure medium plus Jungicide neutralizer. aAfter incubation,
evaluation as the presencs or absence of fungal growth is made.

3. Apparatus.
3.1 Glassware‘ lipless 25 bv 133 mm test tubes with cotion plugs.

Pertri plates 13 Dy 100 mm with filter paper. ZIrlenmever Ilasks (250 and
1000 ml) with cotion plugs.



3.2 Racks and Zaskets: Suitable for holding test tubes.

3.3 Water 2ath: Suitabla for maintaining 20°C for the exposure pericd
of the producet.

3.4 Carxiers: 2olished Cylinders (Penicillin Cups), B mm type 304,
stainless steel. 1/

3.3 Tisste grinder (nomogenizer): No. 42383, Arthur H. Thomas Co.
3.8 Count_ng chamher:; Suitabls for determining spore concentraticon.
4. Feagents and Materials.

4.1 Distilled water or water of equal purity, unlesas ctherwise speci-
4.2 YNeopeptone-nentralizer broth: Drepare by dissolving 0.7g leci-
thin and 5.0g sozblzan monooleate 2/ in 400 =1 of ot water and boiling
meil dissolved. 2d4d l.0g sodivm thiosulfate, 10g, '1eooe::tone, and 20g

dextrose. 2adjust pH 7.2 + 0.2 using txris puffer, bring volume to one
ILiter with water ang mix thoroughly. Place 10 ol of the medium in cottan~
plugged 25 by 150 mm fest tukes for sterilization.
4.3 Tris buffer stack solution: 0.1 M. Dissolve 12,lg tris{hydroxy-
thyl)aninomethane in 300 31 water andé bring %o one llter. Approxi-
mately 70 =l of rhis buffer solu**‘on is used per liter of culture medium.
The pHE ol the medlvm is appgroxizately 7.2 aiter autoclaving.

"4.4 Sterile distilled water,

. 4.5 Asparacgine solution: sitock supply of sterila 0.1% asparagine watar
soluzion.
4.6 Sodium hydroxide solution: approximately 1N {4%).

4.7 Saline solution: 0 85% sodium chloride and 0.05% iscoctylphenoxy-
polyethoxyethanel 3/ in stilled water.

3. Test Tungus.

5.1 Aspergillusg niger {(ATCT §275) /. Maintain stock cultures on
neopaptoare agar {Ll0g nacpeptsne, 200 dextrosa, 280g agar and 1 liter
distilled wazar)., Incuba=e stock culcure 7 a then stor
at 2 1

gicide: A sufficient number of dosages of the tast
e shouid be avaluated in order o determine the mininum
a 2 e

J: Two untreated carriers are included for

=)
idity of the %test.
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surfacesg may be included in the test as a comparative tyesatment.
The produact selected shouwld involwve a method of application compara-
ble tm that of the test fungicide.

. 8.3 Standard Fungicids: A fungicide registered for use on similar

7. Procedures. MNOTE: Aseptic procedures zust be Sollowed during
the course of the study.

_re suspension of fungus
“ace of 7= to 10-day
neoprptona agar culture with sterirfd™s »  _uvtion. Spors chains
may be broken up by t.:ansfe:"* ng the .SL'.'SOE.nSiO"]. to a heaz~sterilired
tissue grinder and reciprocating the piswon several times. Pllrer
suspension throush a thin laver of ster ile cotton ¢r other suitabla
material to remove spore chains and hyphel elements.. Conidial sus-
pangicons =ay ba stored at 2 to 10°C for’no longer than four weeks.
Standardize test cornidial suspensions ©o contain five million conidia
per ml by adding sgterile diluent.. terming by spore concentration
th a counting chamber. 5/ ' '

. . 7.1 PTreparaticn oF sTors sus:xenslo“
is p.ce,a.,ed Ly washing the spores frag

7.2 Preparation of Carriers: Scak metzl carrisers overnight in 1§
sadimm hvd:nxlﬂe’ sol_ut_on, Tizse with tap water several tines,

then rinse ‘.nce with distilled water; place cleaned carriers in
mult_..p‘es_.of ten in 25 by 7530 mm test tubes with closures {or cotion
plugs) and cover with asparagine sslution. Autoclave at 103 kPa
{(121*C} 2oz 20 min,, coel, and hold at room temperature.

1]

7.3 Inoculstion: When the carTriers are cocoled, pour off “he aspar-—
agine and cover with standard spore suspension of A. niger and allow
o stand 1§ min., Four off the smore suspension and remove the 10
carTiers o a sterile petrd plate mattsd with filter paper. Allow
the taxziers o dry at rooxm temperature or In an ingubator at 37°C
with the petri plate 1ids ajar., (Note: Drying at room temperature
ray Take up Lo 12 toursy incubator, 1/2 to 2 hours).

7.4 Treatmsernt: Plage 10 nl of the use~dilution of tze product
in each of ten, 25 by 150 mm test tubes with cleosuresa. FPFlace 10 =0
of sterile distilled water in each of two, 25 to 150 mm test tubes
with closures &5 serve as viability control {untreated controls).
Aall test tubes are claced in suitable rack and immersed in a water
bath to cover the lower 2 in., of the tubes. Allow the tubes %o
come o temperature eguilibriuym at 20°C, then place the metal
carriars ia the test tvhes at convenient intervals. When the
carriers have been in contact with the prmoduct {or water for the
wmireated controls) for 1 minute, remove them aseptically, allow
excess liguid to drain from the carriers and place them individually
in 25 %o 1530 om test tubes containing 10 ml of neopeptone aeutra-
- lizer broth., Immediataly after placing carriers in zest tubdes,
swirl %ubes 3 times. MIIEZ: Zroducts which are capabls of zespiag
urfaces totally wet for longer tharn ona minnts uander ackual use
ditions snou‘.d ba ed under a longer treaTtment exXposure Sioe.
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follo -':ng pr:cedu:e should he ampleved. Tests zmusht utilize harz
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rOnREdIoNg suriaces (s.gG., glass, =etz2l, or moroelainl o
one square ‘oot Ll arsa and which are treased in accardance with
e

the p::or:cse" label diresotinns for uze. The test surface(s) must
be posisiored vertically, unless the groduct is latended solely
for use on horimntal surfaces {e.gd., Zlcarsz) in which cass horizon-
+al surfaces m=ust De used. The test nust be conducted at a tampera-~
ture o 20 to 25°C and 2 ralative husmidity of 302 or less. The

length of time (in meccnds) from application o when any por=ion
of the trsatad surface beging o appear Zry should be recorded.
The averags length of this dryisg time for a minizum of three
raplicates, shall serve as the basis for detesmining the increased
treatzent excosure time. Products wiich keep surfaces totally
wet for looger than 10 minutes should utilize a l0-minute exposure
time. i
7.5 Incubation: Incubatz all +tuhes at 25%C Sor at least three days.
8. DUeterminanion of Resul:ts.

8.1 =Zvaluation: The presence or absence ¢f fumgal gzowth in the
culture medlum, afger at least 3 days incubation, 1s the criterien
for determining the "eidal™ effectiveness of the Zast produc:h.

Fungal growth must be pregent in hoth viability cont:ol replicates i1f
the ¢ast 1s t ke walid.

.2 d ot dosace ig considered accentable when

t are free of fungal growth. The results of

3 = ated to the intended label claims. Products
wnich pass thisg tast :ay be laheled as fungicides or mildewcides

oh il

-

1 m»id and zildew organimms. If tihe troduct is not tested

esidual. effectiveness, the labelizg must state "non-resgiduai”
or "xillia on contact. '

S. Data Reoorting.

S.1 Test repozts zust include all pertinent details of the test
conditinng and variables. Such information shall include:s

_ 9.1.1 Complets descripticn of formulatica(s) tested (“ype of
formulazion, nama and percentace of d ingredien={s), and “DA
Pegistration Yuzber of any standazd :":*.:;:'.cic‘.e used)., 0 07

2.1.2 CTosage rates {specilfy whether rroduct or active Iingredient,
and whether on a weight and/or wolume basis).

.9.1.3 BEffectiveness data--the number of replicates with fungal
growti Ipr =ach tregament being evaluated (including untreated con-
trols).

t
]
fu

caticns~=Zdesgrite “he nature of any changes made in

F.l,4 Modifi :
the tast oechod and grovide the rationale for each change. For
exanple: =zhe duration 2€ 2nv exposure t'=s used which is longer
“han she I alnuta exgoscrs specified in section 7.4, plus the




resultg of the drying time test used to suprert the change in ex-

ogure tima should be remoried.

Footnotes

1/ 8 and L Metal Produsts Corperaticn,
Masceth, YN.Y. 11373.

2/ T™sean-B80, ICI United 3tates, Agricultural Div., Wilmington,
Del. 19897,

2/ Triton XI~-100, Fobm & Haas Co., Phila., Pa. 12104
wetting agent such as dioctyl scdium sulfogucc
OT z0lid A-349, Fisher Scientific To.

8-239 Pifty-ceven Drive,

un

or other sultable
inate, as Asroscl

4/ Cultures of A. niger (ATCC £275) are available from: American Type
Culture CD_...act,.oP, 1230]1 Parklawn Dr., fockvilla, M4, 20852,

5/ Por detailed Ingtructions: Tuite, John, 1969. Plant Patholozi-~
cal Methods, Pungi and Bacteria, Burgess Pablishing Oo., Minneap-

olis, ¥inn., 1969, po. 183-1i84.

JI. PFabric, Cordace, and Pibers (Rot, Decav, Mold, and *Mildaw)

Item 7 = Mildew Resistance of Textile Materials: Soill Burial Method

Federal Tast Method Standard. Ootoher &5, 1972. Mildew resistance
of textile materials; soil burial method., Mathod 5762.1
in Textils test metnds No. 191, Gansesral Services Adoini-
stration, Washington, D.C. 205407,

This test metind may be used o support zroduct clains for n=
trol of rot and decay az well 23 mold and mildew of "Px*-_.__., Daterials
which are intended for =soil contact uses. Products which oass this

ialis

test may also bear thege gsame claims for uses on textile mater
which do ot invelve soil contact fot and decay evaluations should be
based on viaible detesrioration and breaking strength determinations,
whereas mold and mildew evaluatlons should be based on visible fungal

growth.

Item 8 - Mildaw RBesistance of Textile Materials: Mixsd Culturs Method
Federal Test Method Standard., Cecember 31, 1968. Mildew rasistancs
of textile materials; ndxed cultires meticd. Method 3753 in

Textilea %23t oethods Mo. 191, General Services Administra-
tion, Washington, D.C. 204387,

This methed may be used o support claizms for control of T
decay and mold and mildew of textile materials which are not intended
Sor solil contact uses. Mot and decay evaluations should be based ¢n
=nersas

visible dezerioration and breaking styength detarminations, wn
mold and zildew svalrations should be hased on visikle fungal zzowth.

E-39%



ITX. wood {(Zonw and Deszavd
Item 9 -~ Standard Mathod Sor Flaeld Tagts with Stakes
American Wood-Preservers’ issociation. 1%69. Standard merthod Zor
field fests with stakes. 2WFA Method ¥7-69%9 in MDA Manual
of Recommended Practice. .
Separate tests should De gonducted for each methed of applica-
tion {pressures, dip, brush, soray, eta.d.
I~em 10 = Standard Method for Twvaluzting Wwood Pragervatives bv FPleld
Tests with Stzkes

American Society f3r Testing and Materials, 1574. sStandazd oethod
af evalua weod creservatives Dy field tests with stak=s3.

AE™ Desigmation: 21753~74.

ey
[ L

This method should be used only for oressuze pethods of apolica-
tion (or eguivalent pmethods wiich orovide the game retenticon and

panetration of preservativel.

Iters 13

Bield Tests with Pogts

Anerican Wwood=~Prasarvers?
field tests with posts,
of Recommended Praciice.

Separate tasts should be conduct

“hod M3=55

L

1253, Standard method for

in AWPA Manual

ed for each method of application
{gresswma, dip, brush, soray, etc.)
Iv. Pager and Panerboard (Mold and Mildew)
it 12 -« Evaluatineg Antimveotic ZFropertias of Paner and Paperbeard
Yinson, L.J. 1353, The Leaver smore cloud method for the evalua-
tion aof antimycotic rproperties of paper and paperboard used )
in the soap industry. TATPI 3&(5):234-238. '
This nethond zay he used for 2ererainiag the effectiveness of -
fimgicides applied at the dry end of gaper and paperboard manufacture.
ZEf tha ramer or Dapertoard iz intended Zor uses grher zhan the soap
industry, the tsst nay be zpdilisd 2y using other organisas.

"




Item 13 - Reslistance of Svnthetic Tolymeric Ma+terials to Fungl

American Society for Testing and Materials. 1970. Standard Recom-
mended practice Hor determining resistance of synthetic poly-
meric materials 4o fungi. ASTH Designartion: GZ1-73. Amer.
Soc. for Testing and Materials, Fhila., Pa2. 12103

This proceduva is limitad to materials ints which a pesticide
is incorporated during the manvfacturing proce

VI. Coatings (Mold and Mildew)

Item 14 = Test for Resis+ance o Growth of Mold on Surfaces of Interior
Coatings

Mmerican Soclety for Testing and Materials. 1973. Tentative
mathod of test for resistance Lo growth of mwld on the
surface of interior coatings in an enviromental chamber
ASTM Designation: D3272-737, 2mer. Soc. for Testing and

Materiais, thila., “pa. 13193,

-

VII. All Crops (Plant Parasitic ¥Yematodes)

tem 15 - ¥ematilcide Test Prosedures

. The fpllowing procedures.are to be ussd for general guidance on plan-
ning, conducting, and evaluating nematicide Zield zests:
erlcan Phytopathological Scciety and Society of Nematology.
1978, - Metlhods for evaluating plant fungicides, nemati-
cideg, nd hagrerigides - Section IV Nematizide tast oro=-
cedures. IThe American Phytopatho_cg'cal Scciety, 3304

-

- Pilct Xnob Foad, 3t. Paul, Mian. 553321, Po. 99-134.
American Society Ior Testing and Materizls (Phila., Pa. 19103; 1977)

- Standard guidelines for fleld evaluaticn of nemainde
control agents - Site selection procedurss. B §12-77,

= Standard guidelines for evaluation of nematode con-
trol agents ~ Side effects of nematicide applications
t5 other organiss. T 513-77.

- Standa-d guiielines S3x £i2ld evaluation of nematode

econtrol agexnts - Test meterials and envizonmental
-+ conditicns., = 323-77.
= Btandard guidelines fnr field eveluazion 21 nemainds
contiol agesnts -~ Determination of nematode zopulation
sronses 5 con%rsl agents. T £29-77.
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Series 3Ja: EFFICACY OF TERRSSTRIAL VER3IICIDES, PLANT REGULATORS,

DZSICCANTS, AND IZEFCLIANTS

{a) General. Terrestrial herbicides, plant regulators, defoliants,
and desiccants sre numerous and extTsmely diverse in their thysical and
chemical propertiss., Moreover, thev ars applied by various msthods under
actual use situaticns and may inveracr variably with the environment once
intreduced inZo the LZiosphere. These factors directly influence both i
logical periormance (elficacy, and safety Lo crops and desirvable neontarzet
plants) and residual life {(dissigaticn or persistence) of sach pegticide
product. Thereiora, fests showld Dz condusted to determine the range of
conditions within which the product s useful wizhout prodecing detrimental
effects on the crpo, on other desiratle plant species within the area In-
tended Zor txsatnent, or gm nontarget plant species In adjoining sites.

© " Testing under actual use ceonditicns is the acceptzbls means for evaluating
the ultinmatse
defoliants. Each product should e able to dzmpnstrate its usefulness
from applicaticns made according to use Qirections and under conditions
recommended in laheling. Lakel claizs Include those expressed, such as
weed species contTolled, and those implied, such as crop safety and safst;
to degirable nontarget plant species. Data siculd encompass the variables

perforznanca of herbicides, plant ragulators, desiccants, and

I
Y]

expressed on the lahel, thoge expectad under actual use conditions, and
those describing experimental designs, procesdures, conditions, and cesults

from supporting tasts.

{b) Definitions. The terms nerbicide, plant regulator, desiccant,
amd defoliant zTe defined in the Act and in } 162.3 of the FIFRA Sec. 3
regulations and are reiteratsd in §§ 104~2 through -5 of Subdivision H.

{(c) Phytoroxicity, Przduct perfgrmance tests with herbicides, olant
regulators, dafoliianzs, and desiccznts would oftan also provide concurrent
informatiocn on phoytotoxicity to nontarger plants. Information for determining
phytotoxicity are explained in Subdivision J of these guidelines, It is

ndigated 3

¥
likely that some of the field studiss &
this subdivision can be easily combined with studisas
if necessary.

in approosriats sections of
i in by sSubdivisi

§ 24-2 Zeneral considszations.

{a) Data and test gonsiderzticnsg. TFor complete guidance concerning
product perfaormance, % 30~1 zand 23-2 of <his subdivision shonrld alsc he
studied., The product performance raccocooendations in this sgotion ars
applicazle only ta herbicide, plant regulator, desiccant, and defoliant
sroducts Zformulated and packaged Zor use as pesticides. Data raguested
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