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% c-,; Ofﬁce of Preventlon Pesticides, and Toxic Substances '
‘ PROTE° _ - : : Washlngt(m DC 20460.
December 1,. 1998
- MEMORANDUM
SUBJE_CT;  EFED Response to Comments ﬁ-om the Reglstrant and the Public Regardmg the.
' Draft Profenofos RED
TO: .. Carmelita White, CRM . |
' - Betty Shackelford, Acting Branch Chief _
Rereglstratlon Branch HI, SRRD (7508C) . e
FROM: . ERB4 Profenofos RED Task Team |

Ann Stavola, Biologist o %4‘4
Nelson Thurmah, Environmental Engineer (Task Leader) A}w&?\l] Ma\

Richard Lee, Biologist
‘Environmental Risk Branch 4, EFED (7507C) -

THROUGH: Mzh Sharnim, Branch Chief " o W L

Environmental Risk Branch 4, EFED (7507C)

The mema is d1v1ded into sections that address (1) comments from the- reglstrant of
profenofos Novartis, and (2) comments from the general public. :

Qulck Summary of the Reglstrant’s Comments on the Draft EFED Chapter for. Profenofos
'(Dated 10/19/97) .

] o - "

Novartis, the reg1strant, dlsagrees w1t]1 EFED’S conclusions that

1. The use of profenofos on cotton presents hlgh acute and chromc nsks to nontarget
blrdS and mammals

2. Cptton fields are used extensively by birds.
3, | Aquatic orgaﬁiérﬁs are at high r'isk froni spréy drift and surface runoff, | B -
4. Addltxonal chronic testing for marine mvertebrate and ﬁsh full tife cycle studles is
requlred B :
5. No’var:tis beliévg_s the benefits of a sfg'wa_rdshi]b .prbgram to edu‘c.ate usérs about
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application methods designed to reduce impacts, including fish kills, on aquatic -
ecosystems ttp://www.carefulbynatire.org: should be considered in addition to
changes to the precatitionary label statements as a means of mitigating risks. _

1. The use:of profenofos on cotton pr_esen-t's' high acute and chronic risks to
nontarget birds and mammals o L

_ Novartis presented several arguments in fesponse, tothe conclusion in the draft RED :
that use-of profenofos on cotton presents high acute and chronic risks to nontarget birds and

mammals that use cotton fields and adjacent habitat:

1) The tisk quotient is based on an exposure value of 240 ppm, which is the
maximum likely residué concentration on short grass immediately after application;
2) the amount of short grass in cotton fields is minimal; RS
. 3) the majority of birds associated with cotton are songbirds, but other species such as’
shorebirds and upland gamebirds are also present; - _ R :
- 3) the diets of birds associated with cotton cultivation ‘consists primarily ‘of insects
- and seeds and noft short grass; R - ] : .
- 4) most birds use habitats adjacent to but not in cotton fields; and
5) to the registrant's knowledge there have not been any field kill incidents involving
.birds or mammals in the 15 years the chemical has been registered. S '

- OPP acl_mowlédgeé the regis_tl'ant"s pé;int_s onitems 2 th'rough' 5, T'he"maj.o'r issue

raised in regard to risk to nontarget terrestrial brggnisn‘r"iﬂeta‘féd‘m selextion of the estimated =

environmental exposure coricentration used to derive the fisk quotients.: The risk quotients
derived from a comparison of estimated residues on avian and mammalian food items with LGy
are used as'a risk indgx and are not absolute risk values. ‘The values for both-factors are.chosen
" to compensate for uncertainty in exposure and hazard to nontarget wildlife. '

- residue data. -According to Hoerger and Kenaga (1972), the upper limit values from the . .
nomograph represent the 95* percentile of residue values from actual field measuréments. The
meodifications by Fletcher et al. (1994) are also Based"0‘1"1_niél'asuredﬁeldjfé§i:dué§'ﬁ10m-249 .
~ published research papers, including information on 118 species of plants, 121 pesticides, and 17
chemical classes. These modifications répresent the 95t percentile of the expanded data set.- It is
important to note that EFED has encountered, during the chemical-specific registration process,
wildlife food item residue data sets Where measured residues-equaled or exceeded those predicted

- by the nomograph. ' ' ' SR :

-

Because pesticide regulatory decisions involve potentially widespread uses of
“pesticides, EFED believes the use of upper limit values is'necessary to account for the potential
- variability and uncertainty associated with application to a wide variety of use-sites under a -
variety of envirofimental conditions. However, EFED is open to the consideration of chemical
and use specific residue data, provided the'data set is sufficiently fobust to ‘account forintra- and -

-

2

_ EF ED believesa _discu'ssi;)ﬂ of the va]'i'dity oi‘"ithe use of Kéniaga ndr,r*ibgraphfvalues, as:.
modified by Fletcher et al, must recognize that the ‘values are based on a robust sét of actual field |




inter-site variability as well as account for temporally variable environmental conditions. Unless
~ such data are submitted, EFED will continue to use the Kenaga nomograph values, as modified

by Fletcher et al (1994).
2. . Cotton fields use by birds

| .~ Only two bird species are tested - one waterfowl species and one upland gamebird
species — under the Fish and Wildlife Data Requirements listed in CFR 158. A great deal of
‘uncertainty exists when extrapolating acute oral and subdcute dietary data from two species to the
large numbers of bird species associated with agricultural areas such as cotton. Field surveys
indicate a large variety of birds are associated with cottor fields, including songbirds, upland
gamebirds, gulls and terns. Waterfow] are also likely to be present in regionis where cotton is
irrigated. Because the EFED ecological database indicates that songbirds tend to be more
sensitive than the two required test species, calculating risk with the maximuin estipnated
environmental concentration helps compensate for this uncertainty in the toxicity data.

© Birds and mammals use cotton fields and adjacent habitat for féeding, sesting, and ‘
nesting. There is-a misconception that wildlife in the adjacent edge-hals\l_tat are not exposed to the
pesticide at the levels present in the treated fields and-consequently are not atrisk. The'edge '
" habitat around the treated fields may receive the same amount of pesticide residues; the reduction
in residue levels from spray applications often oeccurs some distarice from the treated fields.
. Therefore wildlife in the edge habitat and those in the treated field are equally at risk.

_Incident RC i Ol“tS Inyo} BirdS*'OrMammaIS rom ,.va‘-..,, . e A/:_ e .

_ The lack of incident reports involving birds or mammals does not prove that animals
are not dying from-exposure to profenofos. Findinig dead animals in the field is difficult, even
when experienced field biologists are searching treated fields. Reporting of incident data is still
- -accidental; only carefully designed field studies can confidently indicate the likelihood of field
kill incidents occurring. As the Agency nho longer requires field studies for organophosphate
pesticides, the conclusion that use of profenofos on cotton presents high acute and chronic risk to

‘birds and high acute risk to mamimals remains unchanged. -
3. : Aqhaticldrganisms are at rhigh,.ri's'k frOhm‘—’spray drift and surface runoff

, . In cvaluating the comments from Novartis, we found mimerous fish-kill incidents not
reported in the original assessment that significantly affect our risk assessment. These inéidénts,
reported in EFED’s Ecological Incident Information System (EIIS), include 13 fish kills
attributed to. profenofos between 1994 and 1996 (the only years currently. listed in the database)
in southern cotton-growing regions. In'seven incidents, thousands of fish were killed per event, .
while miore than 100 fish died in each of the other'events: The quality of the reported data is
considered excellent and reliable. A table detailing the fish kills is attached to this memo.

Thé_ iﬁcider_ns indicate that, even when used ﬁccordi_ng to label directions under
- normal agricultural practices, profenofos can reach fish-bearing waters in sufficient

3.




- concentrations to result in large fish kills. Fish-kill incidents occurred since the product labels
.+ were last revised, inhdicating that existing label jre:‘cornme:nd.':ltion_-s are inadequate to protect
_ aquatic organisms. . ' o '

Analysis of Fish Kill Incidents

. The 13 reported fish-kill incidents attributed to-profenofos occurred in the Deep South
coastal cotton-growing region (10 incidents in Louisiana and 3 in Mississippi). Aquatic habitats

 included lakes (7 incidents), creeks/rivers (5 incidents), and bayous (1 incident). The kills were'

- generally attributed to runoff.of profenofos, although spray drift during application also caused
several hundred fish to die in one incident.. : : :

- In-thamajority of the incidents, water samples were taken and analyzed for-
profenofos. While measured concentrations were below the fish LCsy;, initial profepofos -
concentrations were likely higher prior to dilution in the water bodies and dissipation prior to _

* sampling (post incident). Profenofos was detected in fish tissue in the four incidents in which it -
was analyzed. Profenofoswas the only pesticide detected in 3 incidents. Of the remaining 10 - -
~ incidents, the other pesticides found were considered unlikely contributors in 6 of the fish kills -
because of toxicity, coneentration, or lack of detection'in fish tissues. Methyl parathion was
believed to be a co-contributor in 2 incidents; atraziie and/or cyanazine were contributing factors
in two incidents. o | B . b '

: - The incident'reports-indicate frequent mass fish kills are possible from profenofos- g
- contaminated runoff into both static (bayou and lake) and flowing (créek and river) water bodies.
- While measured concentrations were below the fish LC.,, initial profenofos concentrations were
* likely much higher prior to dilution in the water bodies and dissipation prior to sampling {post
-incident), The reliability of the reports is considered excellent because most incidents were:
. investigated by a state agency (such as the Louisiana Department of Agriculture and Forestry).
. ~and analyzed by a state university (such as Louisiana State University). In addition to ‘water and -
 sediment samples, fish tissue samples were sometimes analyzed. ... A

, - Records indicate the Curacron 8E p_rbdﬁéfused;at the time.of these incidents hadthe |
label statement prohibiting aerial application “within 300 feet upwind of 'impoundediiwater”'and =

- that label directions and precautions were followed by certified applicators. ‘Nong ofthe -
“incidents were caused by misuse. S ’ :

Comparison of Fish Kill Incidents to the 1996 Draft Aquatic Risk Assessment:
" Environmental Fate Data Gaps Led to Underestimation of Risks to Aquatic
Organisms . ' - R

Acute risk quotients calculated in the 1996 draft EF ED.RED chapter did not show
profenofos to be high risk to fish and would not indicate that large numbers of fish could be
killed by profenofos. The exposure values used in our risk quotients were based on data that do
not adequately represent the concentrations of profenofos, likely to be found in all fish-bearing
waters. The environmental fate data provided by Novartis characterizes the fate of profenofos




under alkaline conditions - pH cond:tmns whxch tend to favor more rapld degradatlon of
-profenofos. In the draft RED chapter and risk charactenzatxon, EFED noted that profenofos is
likely te be more persistent under acidic to neutral conditions but the existing data was * .
inadequate to quantrtatively characterize the faie of profenofos under such environments. Much -
of the cotton use area in the southeast U.S. contain acidic soils and water bodies and predicted -,
envifronmental concentrations based on the existing fate database may underestimate the
persistence and concentration of profenofos in these aquatic environments. Therefore, risk
quotients would Iikely be greater than those reported in the RED chapter and more mdlcatlve of
the actual risks demonstrated by the fish kill incidents.

. A more quantltatlve estimate of envuonmental concentrations in ac1dlc to neutral -
conditions-common in-the southeastern cotton region would require aerobic soil metabolism,
aerobic aquatic metabolism, and terrestrial field dissipation studies conducted on soils/water that
are representative of the région. Such data may provide confirmatory data but would niot change
the fact that profenofos is indeed persrstent for a long enough period of time in suﬁ'luelrt
quantities to result in.fish kills under the condltlons descnbed above:
-

Regardless the 1mportant issue is that vahd and highly reliable: field data 1nd1cate that
the entry of profenofos into fish-bearing waters kills large numbers of fish when used accordmg
to label directions and under normal agriculturat practices. The fact that fish-kill incidents
occurred since the product labels were last revised indicates existing label recommendations are
inadequate to protect aquatic’organisms. EFED believes additional measures need to-be explored :
to reduce the potentral for fuiture fish kills from profenofos use. -

4. Addltmnal Chrumc Testmg of Aquatlc Orgamsms

FlSh Full L'1fe Cycle Study'

- ‘ The regxsn*ant asks EFED to Teconsider our request for a fish full hfe cycle study

~ {Guidelinie 72-5), based on their educanonal programs; buffer strips, existing chronic aquauc
data, bridging studies from data with othef acetylcholmesterase (AChE) inhibitors and exlstmg -
data that indicates rapld degradation of the active ingredient. According to CFR 158, a fish full -
hfe cycie study is required "when an: end-use product is mtended to-be’ apphed du-ectly towater’ e
or is expected to be transported to water from the intended use site, when any of the following. ~ ~~ .
conditions are met: the EEC is equal to or greater than 0.1 of the NOEC in the fish early life’ |

- - stage study or the invertebrate life cycle study; or if. studles of other orgamsms indicate that the

~ reproductive physmlogy of fish may be affected "

The arguments presented by the registrant are not adequate. EPA requires studles on
each active ingredient, not on classes of active ingredients. Therefore, data submitted ot other
AChE inhibitors cannot be used i in detenmnmg the risks of profenofos to aquatie organisms. The
presence of educatlonal programs; buffer zones, or other mitigation actions are unreiated to the
need for assessing the intrinsic hazard of a pesticide.

. Because EEC"calculaﬁens are based on fate studies eonducted under alkaline




condmons biased toward rapid degradation of profenofos, the reported EECs are underestimatés
* of the likely residue concentrations present in fish-bearing waters in the southemn states. ‘
Therefore, they cannot be used as a criterion for determining the need of the fish life cycle study.
Water levels measured at the time the fish kills ranged from less than 1 ppb to greater than 30
ppb, with most in the range of 0. 6 to 1.5 ppb. “These resrdue levels exceed 0.1 of the NOEC in
the fish early life stage test. In addltron the criterion of reproductive impairment in other animals .
- (birds and small ‘mammals) is met. Therefore the fish life cycle study (72-5) for freshwater
ﬁsh is needed fo complete the chrome rrsl'( assessment of profenofos .

- Estuarme Fish Earlx Life Stage Studz

The draﬂ RED requrred an éstuarine fish early life stage study, preferably on
silverside. - The study is required because of likely offsite transport of profenofos from cotton
* fields to estuarine waters and.the high acute toxicity to estuarine fish. Depending -on the resulfs
of this study, a fish full life cycle study on estuarine fish may also be requlred

‘ Estuanne Invertebrate {strd! Llfe ggcle Study S
A review of EFED’s database found a sclentrﬁcally vahd my51d life cycle study which
fulfills the data réquirement, submitted to the ‘Agency in 1980. No new study is needed. The
‘citation for this study is: " Hollister, T. 1980. Acute and Chronie Toxicity of Préfenofos to Mysid
Shrimp (Mys;dopszs bahia), Project Number BP- 80-2-40, EG&G Bionomics, Aecessron Number

246216." Thé results show the average number of offspnng p_er hatch was s1gmﬁcantly reduced o N

in mysrds exposed to > 350 pptr; the NOEC was 220 pptr.-
5. Stewar-dshrp Program and -Precaunonary Label-Statemenrs

_ EFED commends Novarus for msututrng a stewardshlp program to educate ‘users.
“regarding apphcatlon methods. Information prov1ded in a recent submission from Novartis - -
(memo from Novartis to the Agency dated August 28, 1998, D249641) indicates their Careful by
Nature program is designed to “educate farmers, aetial applicators and consultants emphasmng :

. pesticide apphcatlon methods to minimize fish kiil events” by thanging the practices of applying-

the pesticide ]ust prior to raip and growing cotton to the edge of bodies of water. - The reglstrant !
claims that, since instituting this program, fish kills from profenofos have been éliminated in
Louisiana and decreased in M1s31551pp1 They provided testimonials from the cotton-gromng
states where the program is in place as evidénce of the effectweness of the program. However,
screntrﬁcalty valid field data, not testimonials, are needed to verrfy that the program effecnvely
ehmmates fish kills: A

‘ In addition, Novartls submltted changes to the. precautlonary label statements they
believe erI aid in preventing ﬁsh kills. The proposed label text is (ﬁ'om subrmssron D249641)

“This pest1c1de is toxic to fish and wildlife. Use care when applying 1o areas

frequented by wﬂdhfe or adjacent to any body of water. For terrestrial uses, do not
apply directly to water, or to areas where surface water is present; or to intertidal dreas
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below the mean high water mark. Do not apply with aircraft within 300 fi. or by

ground within 100 ft: of impounded water. Do not apply when weather conditions -

favor drift from treated area. Do not apply- W1th aircraft when Wmd speed is greater
/than 10 mph.”

" The buffer zones only apply to n:npounded water Our data indicate this 11m1ted
restriction would not alleviate the risks from profenofos as the fish kills occurred in lakes, creeks,
tivers, and bayous, which are not impounded. . At minimum, the buffer zones for aerial and
ground applications must apply to all bodies of water. Further, as we already noted, the 300 ft.”
buffer zone for aerial applications near impounded water was in place at the time the incidents
occurred. As stated eatlier, scwntlﬁcally valid field data would be needed to verify that the
buffer zones. proposed by the reglstrant effectlvely eliminate the risks:. of fish k}lls

chk Summary of Comments from the General Public on the Draft EFED Chapter for .
‘ Profenofos : -

| The presence of enantiomers in organophosphate pestlcldes mcrease;i the overall
- toxicity of chemicals such as profenofos.

>

2. " The State of Georgia’s reSponsibiIity in traekihg fish i{'ill i’nc_id_ents.

1. Therdle of 'enantiomers in:the toxicity of profenofos.

Profenofos does not have aehlral center -and; therefore;-cannot-exist misomeric-~ - e by

-forms that are enantiomeric (i.€., isomers whose mirror images are hot supenmposable)
Therefore, the issue of specific enantlomers havmg greater toxwu:y than other enantlomers do not
apply w1th profenofos. -

2. ) ' Tracklng of Flsh Klll Incidents by the Georgla Department of Agrlculture '
EF ED dld not corre5pond with Georgla regarding thelr methods and level of effort

to track ﬁsh kills caused by pestlc1des and we did not submit the survey that is mentioned bneﬂy
in the letter Therefore EFED has no eomments on this issue.
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