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I Introduction

The National Marine Fisheries Service (“NMFS”) issued a Draft Biological Opinion
(“BiOp”) on July 31, 2008, evaluating the potential for chlorpyrifos, diazinon, and malathion to
affect endangered Pacific salmonid species in the states of Washington, Oregon, California and
Idaho. NMFS concluded that use of all three pesticides, as currently allowed, “is likely to
jeopardize the continued existence of these endangered or threatened species” and “is likely to
result in the destruction or adverse modification of critical habitat of these endangered and
threatened species.” These comments specifically addresses the portions of the Draft Biological
Opinion that pertain to malathion.

These comments are submitted on behalf of Cheminova, Inc., and its parent company
Cheminova A/S (hereafter collectively "Cheminova"). Cheminova is the sole technical
registrant for Malathion products, under the Federal Insecticide, Fungicide and Rodenticide Act,
as amended ("FIFRA"), and also holds FIFRA end-use product registrations for products
containing Malathion as an active ingredient.

IL. Executive Summary

The Draft Biological Opinion is procedurally and substantively deficient. It is
procedurally defective for at least two reasons. First, the registrants were not allowed an
opportunity to provide comments before public release of the draft, in direct contravention of
applicable NMFS requirements. Second, NMFS failed to solicit input from the registrants
regarding data gaps in the Opinion — again in contravention of the Service’s own requirements.

Substantively, the Draft Biological Opinion falls short in a number of ways. First,
NMEFS should have, but did not, base its risk assessment for malathion on the use patterns
approved by EPA for reregistration and other required risk reduction measures identified in
EPA’s Reregistration Eligibility Decision Document (RED) for malathion. Second, and more
broadly, the Draft Biological Opinion fails to properly consider the most recent and relevant
scientific data and instead relies on less than the "best available scientific data," in violation of
the applicable statutory and regulatory requirements.

II. Legal Framework

Section 7(a)(2) of the Endangered Species Act (“ESA”) directs all Federal agencies to
"insure that any action authorized, funded, or carried out by such agency . . . is not likely to
jeopardize the continued existence" of any endangered or threatened species or result in the
destruction of critical habitat. This is to be done in consultation with, and with the assistance of;



the Fish and Wildlife Service (“FWS”) or the National Marine Fisheries Service (“NMFS” or
the “Service”), as appropriate. 16 U.S.C. §1536(a)(2).

In carrying their responsibilities under Section 7(a)(2), each agency is required to use the
“best scientific and commercial data available.” Id.; see also 50 CFR § 402.14(d). Courts have
interpreted this to mean that NMFS cannot ignore available biological information and the
Service must consider all relevant scientific and commercial data. Conner v. Burford, 848 F.2d
1441, 1453 (9™ Cir. 1988). Moreover, there must be “a rational connection between the facts
found and the decision made” in the Biological Opinion. Gifford Pinchot Task Force v. FWS,
378 F.3d 1059, 1065 (9™ Cir. 2004).  If the Service fails to consider the best scientific and
commercial data available, the final Biological Opinion will be invalidated. See Bennett v.
Spear, 520 U.S. 154, 174 (1997).

A. Scope of EPA’s Proposed Action

As indicated in the Draft Biological Opinion, the proposed agency action is the
Environmental Protection Agency’s (“EPA” or the “Agency’s”) registration of pesticide
products containing the active ingredient malathion under the Federal Insecticide, Fungicide and
Rodenticide Act, 7 U.S.C. §136 et seq. (“FIFRA”). BiOp at 16. More specifically, the Draft
Biological Opinion states that:

EPA, NMFS, and FWS agreed that the Federal Action for EPA’s
FIFRA registration actions will be defined as the “authorization for use
or uses described in labeling of a pesticide product containing a
particular pesticide ingredient.”

Id at footnote 1.

Paradoxically, although the Federal Action is defined in terms of the approved uses of
malathion, NMFS indicates in its Draft Biological Opinion that the Service has not received
from EPA a comprehensive summary of approved uses. See, e.g., BiOp at 19. Instead, NMFS
evidently turned to a variety of sources in an attempt to glean information about potential uses
of the pesticide. As a result, the Draft Biological Opinion appears to make a number of
incorrect and overly broad assumptions about the approved uses of malathion, which, in turn,
has resulted in distorted exposure estimates.

The only sensible way to address this problem is to regard the “federal action” that is
subject to the consultation as the EPA decision on malathion use patterns that the Agency has
approved for reregistration under FIFRA Section 4. That decision, along with the rationale
supporting it, is set forth comprehensively in EPA’s Reregistration Eligibility Decision (RED)
document for malathion.!

! The RED is available on EPA’s website, at the following url: http://www.epa.gov/pesticides/reregistration
status page m.htm The specific use patterns that EPA has approved for reregistration can be found in the
malathion RED in Table 30 (pages 101 -126) and Appendix A (pages 127-137).



EPA was required by law to conduct a comprehensive pesticide reregistration program,
consisting of a complete review of the human health and environmental effects of pesticides
(including Malathion, Chlorprifos and Diazion) first registered before November 1, 1984, when
the standards for government approval were less stringent than they are today. Inreviewing a
pesticide for reregistration, EPA gathers all available data on the pesticide, examines related
health and environmental effects, and identifies measures to most effectively mitigate risks.
EPA's regulatory conclusions and decisions regarding the registrability of a chemical, and the
restrictions required for registration, are presented in the RED document. The use patterns
approved for reregistration are those that EPA has found will not pose unreasonable adverse
effects on human health or the environment. See, e.g., RED, at p. 2.

Thus, the RED is the definitive document that identifies: (i) the use patterns that EPA
will allow to be registered for a pesticide, and (i) the risk mitigation measures that EPA will
require in connection with a product’s registration. Indeed, the RED may overstate the actual
uses that are registered for a pesticide, because not every use that is allowed by EPA will
necessary be included in the registrations for the pesticide.

As NMFS is aware, while the malathion RED definitively states EPA’s regulatory
position on the use patterns that will be approved for registration, the reregistration process is
not completed for Malathion, because the label changes implicated by the RED have not yet
been fully implemented. In this regard, it is important to recognize that there are two levels of
implementation: changing the labels of the manufacturing use products (also called “technical
products”), and changing the end-use product labels. Cheminova is the sole technical registrant
for Malathion, and also has its own end-use registrations. In addition, it sells technical
malathion to other companies that manufacture their own end-use products, under their own
registrations. Because the RED is still in the process of being implemented, the label changes
required under the RED are still underway. However, once reregistration is complete, the
labels of all end use products and technical products containing malathion will include the label
changes required by the RED, or EPA will have to take action under FIFRA to cancel those
registrations and prohibit their distribution in the United States.

However, the fact that the RED has not been fully implemented in no way diminishes its
significance for present purposes. It definitively reflects EPA’s current regulatory position
regarding the use patterns that will be allowed to continue and the risk reduction measures that
will have to be implemented for Malathion. Therefore, the RED is the appropriate predicate for
evaluating whether future use of Malathion poses risks to endangered salmonid species. The
products that will remain in commerce pending full implementation of the RED are not, as a
practical matter, something that the FIFRA regulatory system can effectively address, so it
would be pointless to use those products’ use patterns as the basis for the consultation.
Accordingly, any risk assessment that is performed by NMFS as part of the Biological Opinion
for malathion should be based on the use patterns identified in the malathion RED. This will
permit the Biological Opinion to take into account the risk mitigation measures that EPA has
described and required to be implemented in the RED for malathion uses that it has approved
for reregistration.



IV. Procedural Deficiencies

The Draft Biological Opinion is procedurally defective on two grounds: (1) NMFS
ignored the ESA as well as its own implementing regulations and guidance in failing to provide
the registrants with an opportunity to comment on the Draft Opinion before releasing it to the
public, and (2) the Service ignored its own procedures regarding the treatment of data gaps
concerning the project’s impact to listed species or critical habitats.

A. Public Release of the Draft Biological Opinion

The ESA and its implementing regulations expressly contemplate the involvement of the
“permit or license applicant” (in this case, the pesticide registrant) in Section 7 consultations.
For example, under 50 CFR § 402.14(d), which establishes the action agency’s responsibility to
provide best scientific and commercial data to the Service, the action agency must grant “any
applicant ... the opportunity to submit information for consideration during the consultation.”
Similarly, 50 CFR § 402.14(g)(5) obligates the Service to “[dJiscuss with the Federal agency
and any applicant the Service’s review and evaluation ... the basis for any finding in the
biological opinion, and the availability of reasonable and prudent alternatives (if a jeopardy
opinion is to be issued) that the agency and the applicant can take to avoid violation of section

7(2)(2).”

The NMFS Endangered Species Act Consulting Handbook (March 2008) (the
“Handbook”) is even more explicit concerning the Service’s obligation to keep the registrant
involved during the consultation process. In addition to the points already mentioned, it
provides that:

During the initial 90-day formal consultation period, the Services should meet or
communicate with the action agency and the applicant, if any, to gather any
additional information necessary to conduct the consultation. The 90-day period
should be used to:

o assess the status of the species and/or critical habitat involved;

e verify the scope of the proposed action, which includes identifying the
area likely to be affected directly and indirectly by the proposed action,
and cumulative effects;

o identify adverse effects likely to result in jeopardy to the species and/or
adverse modification of the critical habitat;

o develop reasonable and prudent alternatives to an action likely to result in
jeopardy or adverse modification;

o identify adverse effects not likely to jeopardize listed species, but which
constitute “take” pursuant to section 9 of the [ESA];

e develop reasonable and prudent measures, and terms and conditions for
the incidental take statement as appropriate; and

e identify conservation recommendations, as appropriate.



These actions should be undertaken cooperatively with the action agency and any
applicant, thus allowing the Services to develop a better understanding of direct
and indirect effects of a proposed action and any cumulative effects in the action

area.

Handbook, at pp. 4-6 and 4-7 (emphasis added). Clearly, the Service’s own procedures
recognize the need for consultation with the registrant to ensure (1) that both potential impacts
to endangered species and critical habitats are properly understood and (2) that viable
reasonable and prudent alternatives are developed in the event a “jeopardy” finding is reached.
See also Handbook, at p. 2-13 (outlining applicant’s role in the consultation process by
incorporating the requirements of 50 CFR § 402.14(d) and (g)).

Importantly, the Handbook also directs the Service to provide the applicant (here, the
registrant) with an opportunity to comment on the Draft Biological Opinion before disclosing it
to the public. The Handbook is unambiguous in this regard: “Do not release or distribute the
draft biological opinion.” Handbook, at p. 4-7. However, despite the Handbook’s clear
instructions, the registrants were not afforded an opportunity to comment on the Draft
Biological Opinion prior to its release to the public. This is more than a simple formality.
Instead, there is a real concern that the circulation of a Draft Biological Opinion that is laden
with factual or legal errors may prejudice public perceptions and opinions regarding the
proposed action. This is a serious and prejudicial procedural breach on the part of the Service.

B. Data Gaps

One of the primary reasons why the regulations and Handbook include provisions to
ensure involvement by, and cooperation with, the applicant is to allow the Service to draw upon
the applicant’s expertise in arriving at a valid conclusion in the Biological Opinion and, if
necessary, devising viable alternatives to the proposed action. By releasing the Draft Biological
Opinion prematurely, the Service has failed to satisfy its regulatory obligation to use and the
best scientific and commercial data available towards formulating the biological opinion. See,
e.g., 50 CFR § 402.14(d) and (g)(8). Consequently, it is no surprise that the Draft Biological
Opinion contains sizeable data gaps, as discussed in more detail in later sections of these
comments. Nor did the Service actively “seek out” such information, as the Handbook directs it
to do. Handbook, atp. 1-7. ’

‘Indeed, the Service seems once again to have ignored its own guidance. The Handbook
unequivocally anticipates the problem of data gaps and sets forth specific procedures for dealing
with them: :

[w]here significant data gaps exist there are two options (1) if the action agency
concurs, extend the due date of the biological opinion until sufficient information
is developed for a more complete analysis; or (2) develop the biological opinion
with the available information giving the benefit of the doubt to the species.
These alternatives must be discussed with the action agency and the applicant, if
any. Based on this discussion, a decision regarding the preparation of the
biological opinion should be made and documented in the administrative record
of the opinion. This subsequent analysis may have minor or major consequences



(worst case scenario) depending on the significance of the missing data to the
effects determination.. The action agency also should be advised that if and when
additional data becomes available reinitiation of consultation may be required.

Handbook, at p. 1-7. Obviously in the present case, the Service did not consult with the
pesticide registrants about its decision to complete the Draft Biological Opinion without
considering the best available data bearing on its effects determination or the development of
reasonable and prudent alternatives. Hence, although the Service may claim that its Draft
Biological Opinion is deferential to the species, the Opinion is defective, in part, because the
Service failed to comply with its own guidance.

V. Substantive Deficiencies in the Draft Biological Opinion

In addition to the procedural flaws just noted, the Draft Biological Opinion suffers from
a number of important substantive defects as well. First, it appears that NMFS has based its risk
assessment, in part, on use patterns for malathion (and associated exposures) that: (1) are not
those approved for reregistration in the RED, (ii) do not occur in the action area, or (iii) are the
subject of separate consultations under Section 7(a)(2) of the ESA. Second, the Service
inappropriately excludes from consideration in its risk assessment mitigation measures that are
required by EPA (or state agencies) for malathion registrations. Finally, and more broadly,
NMEFS fails to properly consider the most recent and relevant scientific data pertaining to
malathion in its risk assessment. We address these deficiencies in more detail below.

A. The Draft Biological Opinion Does Not Reflect the Scope of EPA’s
Proposed Action in Reregistering Malathion

As discussed above, the appropriate Federal Action at issue here is EPA’s approval of
malathion uses for registration under FIFRA. NMFS acknowledges in the Draft Biological
Opinion that, “in order to accurately capture EPA’s proposed action, a comprehensive summary
of all authorized uses from all labels with the specific [active ingredient] is needed.” Draft
BiOp at 17.

The malathion RED definitively identifies all use patterns for malathion that EPA has
approved for continued registration in the United States. In that sense, the RED document
describes the entire universe of EPA-approved use patterns for malathion. These approved uses,
which should properly form the basis for the NMFS risk assessment, fall into three broad
categories: agricultural uses, non-agricultural uses, and State and Municipal Public Health
Mosquito Control Programs. We address these uses in more detail below.

1. Agricultural Uses

Malathion is approved for use on more than 100 agricultural use sites. The use on cotton
accounts for approximately 90% of the total malathion applied to agricultural crops in the
United States, and over 70% of the total acreage applied to agricultural crops. The vast majority
of the use on cotton is associated with USDA’s Boll Weevil Eradication Program (discussed
more fully below). Another 3% is applied to alfalfa. No other crop accounts for more than 1
percent of the estimated pounds of malathion used in the U.S.



‘The use patterns that EPA has approved for the reregistration of malathion, along with
all required label changes, can be found in the RED document in Table 30 (pages 101 -126) and
Appendix A (pages 127-137). These sections from the RED are included in Appendix A to
these comments (attached). In evaluating these approved uses, it is important to recognize that
not all formulations are approved for use on all crops. In addition, not all use patterns are
equally important in all of the states that comprise the Action Area (California, Washington,
Oregon, and Idaho). Table 1, below, identifies the specific crop uses of malathion that are

important in each of these states.

Table 1 Major Crop Uses of Malathion in The Action Area®

Alfalfa

Almonds

Apples

Apricots

Asparagus

Avocados

Barley

Beans, succulent

Beans, dry

Beets (garden)

Blackberry

Broccoli

Brussels sprout

Cabbage

Cantaloupe

Carrots

Cauliflower

Celery

Cherries, sweet

Cherries, tart

Citrus, other

Collards

Cotton

Com, sweet

Cranberries

2 Source: USEPA-BEAD Quantitative Usage Analyses for Malathion, versions dated September 1998, July 19,
2000, and May, 6, 2002. Check marks correspond to states identified by EPA as being among the “States with

Most Usage.”



 Crop |  (Colifornia | Oregon | Washington |  Idaho

1998 12000 ] 2002 | 1998 | 2000 | 2002 | 1998 | 2000 | 2002 | 1998 | 2000 | 2002

Cucumber : v
Dates S

Eggplant

Figs

Garlic

Grapefruit

Grapes

Hay

Kale

Lettuce

Mint

Nectarines

Leeks

Limes

Oats

Onions

Oranges

Pasture

Peaches

Pears

Peas, dry

Peas, succulent

Peppers, bell

Peppers, hot

Plums/prunes

Potatoes
Pumpkin
Radishes
Raspberry
Rice
Rye
Spinach
Squash
Strawberry
Sugar beets
Tomatoes
Turnip

Walnuts

Watermelons

Wheat




a. Risk Reduction and Mitigation Measures

Cheminova has a firm and longstanding commitment to sound environmental
stewardship. Some of our stewardship efforts have been directed toward paring back on our
malathion registration by refining the registered use patterns to reflect the needs of growers, and
canceling uses that have significant potential to contaminate urban waterways. These are

discussed below.
b. Refining the Registered Use Patterns

In the early 1990's after Cheminova purchased the registrations for malathion, we and
IR-4 developed a program to generate and submit magnitude of the residue data required by
EPA to support food/feed residue tolerances. Prior to conducting these studies, growers were
surveyed to identify the maximum use patterns needed (maximum single application rate,
maximum number of applications per year, and the minimum retreatment intervals). The
residue studies were carried out in accordance with the wishes of growers and to establish
residue tolerances. The tested use patterns established the upper bound limits on the use
patterns that were to be placed on all end-use labels.

In the late 1990's, EPA initiated its reevaluation of all older registered chemicals,
including malathion. During that time, Cheminova worked with USDA, commodity groups,
extension agents and growers to identify minimally acceptable use patterns for malathion for all
of the labeled uses. From this effort, the following label changes were identified:

= 4 crop uses: growers could accept reduced maximum application rates;

» 69 crop uses: growers could accept reduced maximum number of applications
allowed per year; and

= 29 crop uses: growers could accept reduced maximum application rate AND
reduced maximum number of applications allowed per year.

The use patterns identified through this effort are essentially the same as those that are specified
in EPA’s July 2006 RED for malathion.

c. Cancellation of Certain Uses

In addition to the use pattern changes discussed above, and following issuance of the
RED, Cheminova voluntarily requested cancellation of a number of approved uses for
malathion, including: -

o All direct animal and livestock treatments

e Animal kennels/sleeping quarters (commercial)



e Animal premises and barns used for dairy and livestock
e Cattle feedlots and holding pens

e Forest trees

e Golf course turf

¢ Residential lawns (broadcast)

¢ Grape, post-harvest use on raisin drying trays

o Safflower

e Sunflower, pre-harvest

A copy of this voluntary cancellation request, which was submitted to EPA in March of 2008, is
included here as Appendix B.

It should be noted that many of the uses that we voluntarily cancelled are considered to
be “urban uses”. For example, malathion has historically been used as a broadcast treatment on
homeowner lawns and on golf course turf. However, Cheminova decided during reregistration
that it would not support these uses. Therefore, EPA is in the process of removing these uses
from product labels. By voluntarily cancelling the use of malathion on homeowner lawns and
golf course turf, Cheminova expects that potential risk of contamination of urban waters has
been substantially reduced.

In addition to cancelling the above “urban” uses, we also agreed to restrict the malathion
registrations for the following two uses that have a significant potential to contaminate
waterways in the agricultural environment.

@) Aquatic Food/Feed Uses

Malathion has historically been used on cranberries. However, Cheminova agreed
during the reregistration process not to support this use.

As aresult of the above action, the only aquatic food use supported by Cheminova for
malathion is on rice. California is the only state in the action area that grows rice. However, the
state of California has established restrictions on how malathion may be used on this crop. In
particular, when malathion is used on rice in California, a 4-day holding time is mandated
before releasing treated waters in order to protect aquatic life. Considering the short half-life of
malathion, exposure to aquatic organisms has been substantially mitigated. Indeed, extensive
water monitoring studies conducted by the California Department of Pesticide Regulation
(CDPR) for rice pesticides (including malathion) have confirmed the effectiveness of this
measure for reducing residues to established acceptable levels that are protective of aquatic life.



(i1) Forestry Uses

Malathion has historically been used, primarily by the U.S. Forest Service, for the
control of forestry pests on a variety of deciduous and evergreen trees. However, Cheminova
decided that it will not support this use for reregistration.

(ii1) Home and Garden Uses for Malathion

‘ Emulsifiable concentrate formulations of malathion are currently available to
homeowners for outdoor uses on ornamental flowering plants, vegetable gardens, fruit trees,
ornamental shrubs and ornamental trees. These products may also be used for homeowner
mosquito control and as a perimeter treatment around residential buildings (limit 2 foot swath).
- Approved use rates are very low, ranging from 0.000085 b ai/ft* to 0.0003 Ib ai/ft>. As
mentioned above, we have requested the cancellation of malathion uses on residential lawns
and golf courses.

To help NMFS understand the historical changes that have been or are being
implemented on all malathion labels, we have prepared the following table to summarize these
changes.

Table 2 Historical Summary of Malathion Use Patterns

2.5 x NS x NS ‘ 1.25 x 2/cutting x NA
Almonds 8.0 x NS x NS Not supported Not supported
Anise 1.0 x NS x NS Not supported Not supported
Apple 15.0 x NS x NS 1.25x5x7 1.25x5x7
Apricot 10.0 x NS x NS 3.75x4x7 1.5x2x7
Asparagus 1.25 x NS x NS 1.25x9x7 1.25x2x7
Avocado 9.0 x NS x NS 4,70x2x30 4.70x2x30
Barley 1.25 x NS x NS 1.25x3x7 1.25x2x7
Beans (snap,
green, kidney, 1.75 x NS x NS 1.25x5%7 125x3x%7
cowpea, lima,
navy, and wax)




Terrestrial Food Crop (Non-ULV Uses)

Registration

1 | ‘Applic‘at'iﬁii‘Valﬁé‘
UseListedin | w:
2. 'the 1986

fMax Apphcatlon Rate (lbs allA) X Max No of Apphcs Per Year x :
SR treatment Interval (days) : -

Use Patterns Llsted in 1986

: Post—Reglstratlon

Uses Patterns Supported

by Cheminova“

New Use Patterns— Julyj} n

2006 RED

: e el IR : Standard :

Beets (garden) 2.5 XNS x NS 1.25x5x7 1 25 X 3 X 7
Blackberry 4.5 x NS x NS 20x4x7 20x3x7
Blueberry 25xNSx7 1.25x4x4 1.25x3x4
Boysenberry 4.5xNSx NS 20x4x7 20x3x7
Broccoli 3.0 x NS x NS 1.25x5x7 1.25x2x7
Brussels sprout 3.0 x NS x NS 1.25x5x7 1.25x2x7
Cabbage 3.0x NS x NS 1.25x10x7 125x6x7
Cantaloupe 2.25x NS x NS 1.0x6x7 1.0x2x7
Carrot 2.0 x NSx NS 1.25x7x7 1.25x2x7
Cauliflower 3.0 x NS x NS 1.25x5x7 1.25x2x7
Celery 1.5 x NS x NS 1.88x6x5 1.88x6x5
Chayote root Not listed 1.56x2x7 1.56x2x7
Chayote fruit Not listed 1.88x3x7 1.75x2x7
Cherries, sweet 8.0xNSx10 375x6x7 1.75x4%x3
Cherries, tart 8.0xNSx 10 375x6x7 1.75x4%x3
Chestnut Not listed 50x4x7 25%x3x7
Clover 2.5xNSx NS 1.25 x 2/cutting x 14 1.25 x 2/cutting x 14
Collards 3.0 x NS x NS 1.25x10x7 1.25x3x7
Corn, field 1.5x5x5 1.25x3x7 1.0x2x7
Corn, sweet 1.5x5x5 1.25x5x5 1.0x2x5
gl‘z)t;"gWEP) 7.25xNSx 3 25%x3x7 25%3%x7
gsgv}?:; forage Not supported Not supported Not supported
Cranberry Not supported Not supported Not supported
Cucumber 1.88xNSx7 1.88x3x7 1.75x2x7
Currant 2.0 x NS x NS 20x4x7 20x4x7
Dandelion 2.0 x NSx NS 1.88x6x5 1.25x5x7
Dates 4.25 x NS x NS 425x6x7 425x5%x7
Dewberry 4.5 x NS x NS 20x4x7 20x4x7
Eggplant 3.5x NS x NS 343x5%x5 1.56x4x5
Endive 2.0 x NS x NS 188X 6% 5 125%2%7
(escarole)

Figs 2.5 x NS x NS 25x3x5 20x2x5
Filberts 3.0 x NS x NS Not supported
Flax 0.583x 1 xNA 0.5x1xNA 0.5x3x7
Garlic 2.0 x NS x NS 1.56x5x7 1.56x3x7
Gooseberry 2.0 x NS x NS 20x4x7 20x4x7
Grapefruit 25 x NS x NS 6.25x3x30 CA:75x1
Grapes 2.75 x NS x NS 1.88x2x 14 1.88x2x 14
gﬁ:f,sﬁirahiif 2.0 x NS x NS 1.25 x 1/cutting/NA 1.25 x 1/cutting/NA
Guava 0.75 x NS x NS 1.25x13x3 1.25x13x3




Terrestrial Food Crop (N on-ULV Uses)
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Apphcatlon Values Ma Apphcatlon Rate. (lbs a:/A) X Max N o of Apphcs Per Yea
AR Retreatment Interval (days) : L

Use Patterns L1sted m 1986
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3 Post—Reglstratl
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| 2006 RED

L RE R ‘Standard &
Horseradish 2.0x NS X NS 1.25x5x7 1.25x 3 X 7

| Kale 3.0 x NSx NS 1.25x5x7 1.25x3x5
Kohirabi 1.88 x NS x NS 1.25x5x7 1.25x2x7
Kumquat 25 x NS x NS 6.25x3x30 CA:75x1
Leek 2.0 x NS x NS 1.56x5x7 1.56x2x7
Lentils Not stated Not supported Not supported
Lemon 25 x NS x NS 6.25x3x30 CA:75x1
Lespedeza 1.25 x NS x NS 1.25 x 2/cutting x 14 1.25 x 2/cutting x 14
Lettuce, head 2.0 x NS x NS 1.88x6x5 1.88x2x%x6
Lettuce, leaf 2.0 x NS x NS 1.88x6x5 1.88x2x5
Lime 25x NS x NS 6.25x3x30 CA:75x1
Loganberry 4.5 x NS x NS 20x4x7 20x2x7
Lupine 1.25 x NS x NS 1.25x5x7 1.25x3x7
Macadamia nut 15.0 x NS x NS 094x7x7 094x2x%7
Mango 0.75 x NS x NS 1.25x8x7 1.25x8x7
Melons (casaba,
Crenshaw,
ggﬁ:gg:l‘f 1.88 x NS x NS 1.0x6x7 10x2x7
muskmelon, and
Persian)
Mint 1.0 x NS x NS 094x3x7 094x3x7
Mushroom 1.5xNSx3 1.7x4x3 1.7x4%x3
Mustard greens 3.0x NS x NS 1.25x6x3 1.25x3x5
Nectarines 10 x NS x NS 375x4x7 3.0x3x7
QOats 1.25 x NS x NS 1.25x3x7 1.0x2x7
Okra 1.5 x NS x NS 1.5x6x7 1.2x5x7
Onions (bulb, 2.0 x NS x NS 156X 67 156x2%7
green)
Oranges 25 x NS x NS 6.25x3x30 CA: 75%x1
Papaya 1.25 x NS x NS 1.25x13x3 1.25x4x3
Parsley 2.0 x NS x NS 1.88x6x5 1.88x6x5
Parsnip 2.0 x NS x NS 125x5x7 1.25x3x%x7
Passion fruit 0.75 x NS x NS 1.25x8x7 1.0x8x7
Pasture grasses 1.875 x NS x NS 1.25 x 1/cutting x NA 1.25 x 1/cutting x NA
Peach 9.0xNSx 10 375x5x11 30x3x11
Peanut 1.0 x NS x NS Not supported Not supported
Pears 15x NS x NS 1.25x5x7 1.25x2x7
Peas (green) 2.5x NS x NS 25x5x7 1.0x2x7
Peas (dry) 2.5x NS x NS 25x5x7 1.0x2x7
Pea vine and hay 2.5 x NS x NS 25x5x7 Not supported
Pecan 12.5 x NS x NS 25x3x7 25x2x7
Peppers 1.5x NSx NS 1.56x5x5 1.56x2x5




Terrestrial Food ‘Crop’(Non-ULYV Uses)

Use ;Lisfed in

Applicéttiexi Values :

. the 1986 ..ii'-%f’

Registration’ f
. ‘Standard .

ax Apphcatlon Rate (lbs alf[A) 5'¢ Max No of Apphcs Per Year X
Retreatment Interval (days) : RTATAN

Use Patterns Llsted in 1986

Uses Patterns Supported '

‘by:Cheminova

New Use Patterns July

eglstratlon Standard . - Post-Registratio

i : » 7 Standard * ' Vi
Pineapple 5.0 x NS x NS 50x3x7 20x3x7
Plums/prunes 10xNSx7 Not supported Not supported
Potatoes 3.0x NSx NS 1.56x2x7 1.56x2x7
Pumpkin 1.88x NS x 7 1.0x6x7 1.0x2x7
Quince 15 x NS x NS 1.25x5x7 1.25x5x7
Radish 20xNSx7 1.25x5x7 125x3x7
Rangeland 2.0 x NS x NS 1.25xNSx 7 1.25x2x7
grasses

Raspberry 4.5 x NS x NS 20x4x7 20x2x7
Rutabaga 2.5x NS x NS 1.25x5x7 1.25x3x7
Rye 1.25 x NS x NS 1.25x3x7 1.0x2x7
Safflower 1.25 x NS x NS 1.25x6x7 Not supported
Salsify 2.0 x NS x NS 1.25x5x7 1.25x3x7
Shallot 2.0 x NS x NS 1.56x5x7 1.56x2x7
Sorghum 0.938 x NS x NS 125x3x7 1.25x3x7
Soybeans 2.0 x NS x NS 2.0 x4x7 Not supported
Spinach 2.0x NS x NS 20x3x7 20x2x7
Squash, summer 1.88 x NSx 7 1.88x3x7 1.75x3x7
Squash, winter 1.88xNSx7 1.0x6x7 1.0x3x7
Strawberry 2.0x NS x NS 20x6x7 20x4x7
Sugar beets 2.5xNSx NS Not supported Not supported
Sweet potatoes 1.88 x NSx NS 1.56x2x7 1.56x2x7
Swiss chard 2.0 x NS x NS 1.88x6x5 1.25x3x5
Tangelo 25 x NSx NS 6.25x3x30 CA:75x1
Tangerine 25x NS x NS 6.25x3x30 CA:7.5x1
Eairg?glatillo) 3.5x NS x NS 343%5x5 1.56x4%5

. Greens: 1.25x3x5

Turnip 3.0xNSxNS 125x5x7 Roots: 1.25x3 x 7
Vetch 1.25 x NS x NS 1.25 x 2/cutting x 14 1.25 x 2/cutting x 14
Walnuts 12.5 x NS x NS 25x3x7 25x3x7
Watercress 2.0 x NS x NS 1.25x5%3 125x5%x3
Watermelon 2.0 x NS x NS 1.0x6x7 1.5x4x7
‘Wheat 1.25 x NS x NS 1.25x3x7 1.0x2x7
Yams Not listed 1.56x2x7 1.56x2x7




Terrestrlal Food Crop (ULV Uses)

T Apphcatlon Values. , Max. Apphcatmn Rate (Ibs allA) X Max. No. of

Apphcs Per Year X Retreatment Interval (days)

_ : Proposed Use
- Patterns :
1986 Reglstratlon e Patterns Patterns
a0 IR I 1986—2006 ji RED 2006 .

« ¢ Standard &0 R o RN
Alfalfa 0.875x NS x NS 0.61x 2/cutt1ng/14 0.61 x 2/cutting/14
Barley 1.25 x NS x NS 0.61x3x7 0.61x2x7
Beans, dry 0.61 x NS x NS 0.61x3x7 0.61x2x7
Beans, snap 0.61 x NS x NS 0.61x3x7 0.61x2x7
Blueberry 0.77xNSx7 0.77x5x 10 0.77x3x 10
Cherries, sweet 1.22x NS x 10 1.22x6x7 1.22x4x7
Cherries, tart 1.22x NS x 10 1.22x6%x7 1.22x4x7
Clover 0.875 x NS x NS 0.61 x 2/cutting x 14 0.61 x 2/cutting x 14
Comn (sweet, field) 0.3 x5x NS 0.61x5x5 0.61x2x5
((:BO%%P only) Not applicable 122x25%3 122x25x3
g}‘;:‘_’gWEP) 1.22 x NS x NS 0.175x3x7 0.175x3x7
Flax 0.583x 1 0.61x1 061x1
Grasses (Forage, fodder, 1.875 x NS x NS 0.92x 1 092x1
and hay)
Grapefruit 0.175 x 10 x NS 0.175x10x 7 0.175x3x7
Kumgquat 0.175 x 10 x NS 0.175x10x 7 0.175x3x7
Lemon 0.175x 10 x NS 0.175x10x 7 0.175x3x7
Lime 1.25 x NS x NS 0.61x3x7 0.61x2x7
Oranges 0.175x 10 x NS 0.175x10x7 0.175x2x7
Peas (peas, vines and hay) 0.61 x NS x NS Not supported Not supported
Rice (including wild rice) 2.0 x NS x NS 0.61x3x7 0.61x2x7
Rye 1.25 x NS x NS 0.61x3x7 0.61x2x7
Safflower 1.25 x NS x NS Not supported Not supported
Sorghum 0.938 x NS x NS 0.61x3x7 0.61x2x7
Soybeans 2.0 x NS x NS Not supported Not supported
Sugar beets 2.5x NS x NS Not supported Not supported
Tangelo 0.175x 10 x NS 0.175x10x 7 0.175x3x7
Tangerine 0.175x 10 x NS 0.175x10x 7 0.175x3x7
Wheat 1.25 x NS x NS 0.61x3x7 0.61x2x7




Use Supported by

Che_mi;‘;o

Tobacéo

Ornamental flowering plants Yes Yes
Omamental lawns and turf Yes No*
Ormnamental nursery stock Yes Yes
Omamental woody plants Yes Yes
Pine seed orchards Yes Yes
Uncultivated non-agricultural Ves Yes Vegt*
areas

Field and garden seeds Yes No No

* Cheminova is not supporting the use of malathion ornamental lawns and turf for homeowners or on golf courses.
Cheminova is supporting the use of malathion on turf farms.

**Supported only as part of USDA’s Grasshopper Control Programs and for Public-health adulticide uses only
(discussed in more detail below).

“Yes

Cranberries (2.5 x NS x NS) No No
.. . vy Yes Yes* Yes*
Rice (including wild rice) (2.0 X NS x NS) (125x3%7) (125x2%7)

* In CA, rice growers are required to hold water on their fields following application of rice pesticides that have
been shown to be toxic to aquatic organisms and to ensure that established water quality targets such as Maximum
Contaminant Levels (MCLs) are protected. The current holding time for malathion is 4 days. CA monitoring
projects have shown this 4-day holding time to be adequate for malathion. Cheminova supports this requirement
and recommends that it be carried out by all rice growers that decide to use malathion.



Aquéﬁc Non-Food Uses

Intermittently flooded areas

Mosquito larvae Yes No No
Mosquito eggs Yes No No
Trrigation systems
Adult mosquitoes Yes Yes Yes
Mosquito larvae Yes No No
Sewage systems
For Moth fly Yes Yes No
larvae

* All labels must include the following general warnings and limitations: “Malathion is toxic to fish, aquatic
invertebrates, and aquatic life stages of amphibians. Do not apply directly to water except as specified on the label.
Do not contaminate water by cleaning equipment or disposal of wastes. To be applied only by trained personnel of
public health organizations, mosquito abatement districts, public mosquito control programs, and professional pest
control operators.” “Malathion will kill certain species of fish, particularly in shallow water.”

Forest trees:
Deciduous trees Yes Yes No
Douglas fir Yes Yes No
Eastern pme Yes Yes No
Hemlock Yes Yes No
Larch Yes Yes No
Pines Yes Yes No
Red pine Yes Yes No
Spruce Yes Yes No

True fir Yes Yes No




P

Outdoor domestic dwellings Yes Yes

Wide e.trea.and general outdoor treatment Ves Vest* Vegh
for flying insects

Ar.oupd commercial and industrial Ves No No
buildings

Around agricultural buildings Yes No No
Residential pressurized can formulations Yes No No
Residential lawns (broadcast) Yes No No
Residential dust formulations Yes No No
Golf course turf Yes No No

*Perimeter treatment limited to a 2-foot swath around domestic buildings.
**Supported for public health mosquito (adulticide) control programs only.




»»Greéﬁhouse F;)odCrop "

Beans

Beets

Celery

Cole crops (including broccoli,

cabbage, kale, mustard greens, and Yes No No
turnips)

Corn Yes No No
Cucumber Yes No No
Eggplant Yes No No
Endive Yes No No
Lettuce Yes No No
Melons Yes No No
Mushrooms Yes Yes* Yes*

(1.5xNSx3) (1.7x4x 3) (1.7x4x3)

Onion Yes No No
Peas Yes No No
Peppers Yes No No
Potato Yes No No
Radish Yes No No
Spinach Yes No No
Squash Yes No No
Summer squash Yes No No
Tomato Yes " No No
Watercress Yes No No

*Cheminova is supporting the use of malathion on mushrooms grown in mushroom houses.

v Ejacdt dlsplay cropé

Ornamental plants




Tndoor G

Stored commodity treatment:
Almonds Yes No No
Barley Yes Yes Yes
Com Yes Yes Yes
field or garden seeds - Yes No No
grapes (post harvest use on raisin drying trays) Yes No No
oats Yes Yes Yes
peanuts Yes No No
rice Yes Yes Yes
rye Yes Yes Yes
sorghum Yes Yes Yes
sunflower Yes No No
wheat Yes Yes Yes
bagged citrus pulp Yes No No
cattle feed concentrate blocks (non-medicated). Yes No No
Direct animal and livestock treatments including .
pet and domestic animal uses for: et cattle Yes No No
cats Yes No No
. Yes No No
chickens
dairy cattle (lactating and non-lactating) Yes No No
dogs Yes No No
ducks Yes No No
gesse Yes No No
goats Yes No No
hoas Yes No No
horses (including ponie:) Yes No No
pigeons Yes No No
sheep Yes No No
Yes No No

turkeys




Indoor (continued)

Animal premise uses for:

dairy and livestock barns, stables and pens Yes No No
feed rooms Yes No No
poultry houses Yes No No
manure piles Yes No No
garbage cans Yes No No
garbage dumps Yes No No
kennels Yes No No
rabbits on wire Yes No No
beef cattle feed lots and holding pens Yes No No
cat sleeping quarters Yes No No
dog sleeping quarters Yes No No
Agricultural premise uses for:
cull fruit and vegetable dumps Yes No No
Household uses for: ' ' _ Yes No No
indoor domestic dwellings v N N
human clothing o8 ° 0
Yes No No
mattresses

Commercial and industrial uses for:
bagged flour Yes No No
cereal processing plants Yes No No
dry milk processing plants Yes No No
eating establishments Yes No No
food processing plants Yes No No
packaged cereals Yes No No
pet foods Yes No No
feed stuff Yes No No

d. Other Mitigation Measures Intended to Protect Aquatic

Habitats

In addition to the above-mentioned use pattern changes, the RED also includes the
following requirements intended to help protect sensitive aquatic habitats:

o All end-use labels for agricultural uses require one of the following statements
concerning buffer zones for aerial applications:

“When making a Non-ULV application with aerial application equipment, a
minimum buffer zone of 25 feet must be maintained along any water body”




“When making a ULV application with aerial application equipment, a minimum
buffer zone of 50 feet must be maintained along any water body”

The following Environmental Hazards Statements on all the manufacturing use product
labels:

“This pesticide is toxic to aquatic organisms, including fish and invertebrates. Do
not discharge effluent containing this product into lakes, streams, ponds, estuaries,
oceans, or other waters unless in accordance with the National Pollutant Discharge
Elimination System (NPDES) permit and the permitting authority has been notified
in writing prior to discharge. Do not discharge effluent containing this product to
sewer systems without previously notifying the local sewage treatment plant
authority. For guidance, contact your State Water Board or Regional Office of the
EPA.”

The following Environmental Hazards Statements on all the end use product labels:
“This pesticide is toxic to aquatic organisms, including fish and invertebrates.”

“Do not apply directly to water, or to areas where surface water is present or to
intertidal areas below mean high water mark. Do not contaminate water when
disposing of equipment washwater or rinsate.”

“This product may contaminate water through drift of spray in wind. This product
has a high potential for runoff after application. Use care when applying in or to
an area which is adjacent to any body of water, and do not apply when weather
conditions favor drift from target area. Poorly draining soils and soils with
shallow water tables are more prone to produce runoff that contains this product.”

“A level, well maintained vegetative buffer strip between areas to which this
product is applied and surface water features such as ponds, streams, and springs
will reduce the potential for contamination of water from rainfall-runoff. Runoff
of this product will be reduced by avoiding applications when rainfall is forecasted
to occur within 48 hours.”

The following statements must appear on all the end use product labels for products
used for Wide Area Mosquito Adulticide Applications:

“Do not apply more than 0.23 1bs ai/acre/day. More frequent treatments may be
made to prevent or control a threat to public and/or animal health determined by a
state, tribal or local health or vector control agency on the basis of documented
evidence of disease causing agents in vector mosquitoes or the occurrence of
mosquito-borne diseases in animal or human populations, or if specifically
approved by the state or tribe during a natural disaster recovery effort.”



“When applying as a wide area mosquito adulticide, before making the first
application in the season, it is advisable to consult with the state or tribal agency

- charged with primary responsibility for pesticide regulation to determine if other
regulatory requirements exist.”

“When applying as a wide area mosquito adulticide, do not apply over bodies of
water (lakes, rivers, permanent streams, natural ponds, commercial fish ponds,
swamps, marshes or estuaries), except when necessary to target areas where adult
mosquitoes are present, and weather conditions will facilitate movement of applied
material away from the water in order to minimize incidental deposition into the
water body.”

Pursuant to the NMFS regulations at 50 C.F.R. § 402.14(g)(8), these risk mitigation
measures and the recent voluntary cancellations and use pattern modifications described above
(as well as any other mitigation measures required under the RED) must be considered by
NMES as it prepares its Biological Opinion.’

2. Non-Agricultural Uses

Appendix A to the malathion RED lists the following non-agricultural use sites as
approved uses for malathion. These approved uses also fall within the scope of the Agency
Action and should be included in any exposure evaluation and risk assessment performed by
NMES as part of the Biological Opinion.

3 The regulations at 50 CFR § 402.14(g)(8) provide as follows:

In formulating its biological opinion, any reasonable and prudent alternatives, and any
reasonable and prudent measures, the Service will use the best available scientific and
commercial data available and will give appropriate consideration to any beneficial
actions taken by the Federal agency or applicant, including any actions taken prior to
the initiation of consultation. (emphasis added)
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Agricultural, uncultivated

Non-ULV

areas

ULV

b ai/A

| Christmas tree plantations

ULV

Lb ai/k

| Maxiftmm of 2 applications per |

year.
12 hrrestricted reentry interval

Cull piles

Non-TULV

Eb/1000 £

Drench

| Drainage: systems

Non-ULV

| Lb/2.5 gal

| Fence rows/hedge rows:

‘Non-ULV

1 Lb/1000 2

1 -Grain/cereal/fiour bins.
{ (empty)

Non-ULV

Lb/1000 £

- Non-ULV

| Tb/25 gal

‘Contact or surface treattient

| Grain/cereal/flour elevators :

‘Non-ULYV"

: 1b/1000 f

Contact or surface tredtment:

Non-ULV.

{ (empty)

| ‘Greeiihouse (empty)

' Non-ULV'

0.0434

' 1b/25 gal

/1000 5

| interval

Apply:as needed,
7 day:minimum retreatment

‘Soil treatment by sprayei’

{ outdoor only)

dwellings (perimeter

Non-ULV

0.2439

Lb/1000-#

. swath from the structure base.

Application is limited {o the
structure base and 4 2 ft wide,

-I\Ton-'[]'.f.ﬁ‘/.v N

05078

Lbai/h

Intermittently:flooded areas

v

0.232.

Lbai/lA

Non-agricultural outdoor
building: structures

| Non-ULV

0.2057

Lb/1000 £

Non-agri¢ultural rights-of-
way/fencerows ]

9.9281

Lb aifA

Non-agricultural

0.6

uncultivated areas/soil -

0.928L

Lbai/A

Omamentai and/or shade
trees:

: Nen-DLV

2.3

Tb/100 gal

Maximun of 2 applications per: |
year.

1.0-day minimum retreatment
interval.

12 hrrestricted reentry interval _

| plants

Ornamental herbaceous

| Non-ULV

2.5

Lb/100 gal

12 hrrestricted reentry interval

- Ornameéntal nop-flowering
{ plants

Non-ULV' |

25

Lb/100 gal

and viies

Ornamental woody shrubs

Non-ULV-

2.5

1 Lb/100.gal

Maximum of 2 applicationsper
year/growing cycle..

10 day minimum re-treatment
interval.

12 birréstiicted reentry interval,

Pine seed orchards

' ,Non-UIN

0.9375

Lb ailA

Maximum: of 2 applications per
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|ury

Use Sites

0.9375

year/growing season.

7 day minimum re-freatment
interval.

12 hr regtricted reentry fnterval

Refuse/solid waste:
containers (outdoors)

‘ Non-ULV

0.2439

T:b/1000 £

Refusé/solid waste: sites'
{outdoors)-

Non-ULV

0.2439

1 Tb/1000 £

" Swamps/marshes/stagnant

‘water

Non-ULV

0.5075

LbailA,

Wide Area—PublicHealth

WUse:

ULy

0.23

LbaifA

Labél must comply With PR-_
Notice 2005-1, and additional
requirements outlined in the

| Label Table.

1: Not au:_formlaﬁbns'are supported by deta, only those:formulations supported by datawill elegible for

reregistration.
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3. Public Health Mosquito Control Programs

Officials responsible for State and local mosquito control programs make decisions to
use pesticides based on an evaluation of the risks to the general public from diseases transmitted
by mosquitoes or on an evaluation of the nuisance level that communities can tolerate from a
mosquito infestation. Based on surveillance and monitoring, mosquito control officials select
specific pesticides and other control measures that best suit local conditions in order to achieve
effective control of mosquitoes with the least impact on human health and the environment.

Chemical or Biological Measures to Control Mosquitoes

Controlling mosquitoes at the larval stage

Larvicides target larvae in the breeding habitat before they can mature into adult
mosquitoes and disperse. Liquid larvicide products are applied directly to water using backpack
sprayers and truck or aircraft-mounted sprayers. Tablet, pellet, granular, and briquet
formulations of larvicides are also applied by mosquito controllers to breeding areas. Larvicides
used include: bacterial insecticides, insect growth inhibitors, mineral oils and monomolecluar
films, as well as the chemical pesticides methoprene and temephos. Importantly, malathion is
not approved for reregistration as a larvacide.

Controlling Adult Mosquitoes

Adult mosquito control may be undertaken to combat an outbreak of mosquito-borne
disease or a very heavy nuisance infestation of mosquitoes in a community. Pesticides registered
for this use are known as adulticides and are applied either by aircraft or on the ground,
employing truck-mounted sprayers. State and local agencies commonly use the
organophosphate insecticides malathion and naled and the synthetic pyrethroid insecticides
permethrin, resmethrin, and sumithrin for adult mosquito control.

Mosquito adulticides are mostly applied as ultra-low volume (ULV) aerial sprays. ULV
sprayers dispense very fine aerosol droplets that stay aloft and kill flying mosquitoes on contact.
ULV applications involve small quantities of pesticide active ingredient in relation to the size of
the area treated, typically less than 3 ounces per acre, which minimizes exposure and risks to
people and the environment. Thus, adulticides can be used for public health mosquito control
programs without posing unreasonable risks to the general population or to the environment
when applied according to the pesticide label.*

* For more information on pesticides commonly-used in public health mosquito control programs, see the
following EPA fact sheets:

Malathion for Mosquito Control: http://www.epa.gov/pesticides/health/mosquitoes/malathiondmosquitoes.htm
Larvicides for Mosquito Control: http://www.epa.gov/pesticides/health/mosquitoes/larvicidesdmosquitoes.htm
Naled for Mosquito Control: http://www.epa.gov/pesticides/health/mosguitoes/naled4mosquitoes.htm




In mosquito control programs, malathion is applied by aircraft as an ultra-low volume
(ULV) spray at a maximum rate of 0.23 pounds (or about 2.5 fluid ounces) of active ingredient
per acre. The EC formulation may also be applied by ground via a non-thermal fogger (9.9 1b
ai/gallon) or thermal truck foggers (0.51 Ib ai/gallon). These applications involve small
quantities of pesticide active ingredient in relation to the size of the area treated, which
minimizes exposure and risks to people and the environment.

In mosquito control programs, malathion is applied as an ultra-low volume (ULV) spray
at a maximum rate of 0.23 pounds (or about 2.5 fluid ounces) of active ingredient per acre. ULV
applications involve small quantities of pesticide active ingredient in relation to the size of the
area treated, which minimizes exposure and risks to people and the environment.

Risk Mitigation Measures

The label approved for reregistration by EPA for the public health uses of malathion
specifies the following:

FOR USE ONLY BY FEDERAL, STATE, TRIBAL, OR LOCAL GOVERNMENT
OFFICIALS RESPONSIBLE FOR PUBLIC HEALTH OR VECTOR CONTROL, OR BY
PERSONS CERTIFIED IN THE APPROPRIATE CATEGORY OR OTHERWISE
AUTHORIZED BY THE STATE OR TRIBAL LEAD PESTICIDE REGULATORY
AGENCY TO PERFORM ADULT MOSQUITO CONTROL APPLICATIONS, OR BY
PERSONS UNDER THEIR DIRECT SUPERVISION.

This legally-enforceable restriction ensures that malathion is applied only by highly trained
professionals who understand that they have a legal obligation to apply pesticides only in
accordance with the EPA-approved labels.

EPA has also required that all malathion labels include the following restrictions to minimize
potential effects on wildlife, including threatened and endangered species:

“ENVIRONMENTAL HAZARDS

This pesticide is toxic to fish, aquatic invertebrates, and aquatic life stages of
amphibians. Runoff from treated areas or deposition of spray droplets into a body
of water may be hazardous to aquatic organisms.

Before making the first application in a season, it is advisable to consult with the
state or tribal agency with primary responsibility for pesticide regulation to
determine if other regulatory requirements exist.

This product is highly toxic to bees exposed to direct treatment on blooming crops
or weeds. Do not apply this product or allow it to drift to blooming crops or
weeds if bees are visiting the treatment area, except when applications are made to

Synthetic Pyrethroids: http://www.epa.gov/pesticides/health/mosquitoes/pyrethroids4mosquitoes.htm




prevent or control a threat to public and/or animal health determined by a state,
tribal or local health or vector control agency on the basis of documented evidence
of disease causing agents in vector mosquitoes or the occurrence of mosquito-
borne disease in animal or human populations, or if specifically approved by the
state or tribe during a natural disaster recovery effort.

Do not apply over bodies of water (lakes, rivers, permanent streams, natural
ponds, commercial fish ponds, swamps, marshes or estuaries), except when
necessary to target areas where adult mosquitoes are present, and weather
conditions will facilitate movement of applied material away from the water in
order to minimize incidental deposition into the water body. Do not contaminate
bodies of water when disposing of equipment rinsate or washwaters.”

EPA has concluded that “when applied in accordance with the rate of application and safety
precautions specified on the label, malathion can be used to kill mosquitoes without posing
unreasonable risks to human health or the environment.” See EPA Fact Sheet, Melathion for
Mosquito Control, available on the internet at the following url:
http//www.epa.gov/pesticides/health/mosquitoes/malathion4mosquitoes.htm.

State Agencies

In addition to the restrictions required by EPA on the pesticide label, States may impose
their own lawful restrictions. Because these state and local laws and regulations can play an
important role in determining what pesticides are used, when they are used, and what
restrictions are imposed when pesticides are selected, Cheminova urges NMEFES to consult with
relevant State regulatory agencies, as well as local vector control agencies, to identify applicable
restrictions for adult mosquito control operations occurring within the Action Area.

A few examples of how the individual states may be involved with mosquito control operations
are provided below.

Washington State

In Washington State, Chapter 70.22 RCW establishes a statewide program for the control or
elimination of mosquitos as a health hazard. The secretary of health coordinates plans for
mosquito control work which may be projected by any county, city or town, municipal
corporation, taxing district, state department or agency, federal government agency, or any
person, group or organization, and arrange for cooperation between any such districts,
departments, agencies, persons, groups or organizations.

Because of the coordinated efforts and technical expertise needed to effectively maintain
surveillance and control over mosquitoes, the Department of Ecology recommended that
communities actively support the formation of mosquito control districts. There are currently
fourteen mosquito control districts within the State of Washington, with new ones being
considered. Most of the districts are in Eastern Washington, but several have been formed in
Western Washington. The activities of these districts are regulated by the Washington State



Departments of Agriculture and Ecology, and the Department of Ecology has established a set
of Best Management Practices that must be used in these programs (see:
http://www.ecy.wa.gov/pubs/0310023.pdf).

California

In California, mosquito control agencies are regulated under various provisions of the California
Health and Safety Code and the Food and Agriculture Code. For example, Vector control
technicians working at a vector control agency must be “certified” or work under the direct
supervision of a “certified technician” to apply pesticides. Vector control technicians achieve
certification through an examination process administered by the California Department of
Public Health. In addition, Vector control agencies cannot use any pesticide not registered for
use in California, and are required to keep detailed records of each pesticide application,
including date, location, and amount applied. All pesticides must be applied in accordance with
the labeling of the product as registered with the EPA. See 7 U.S.C. § 136v(b); 3 CCR 6243.

Vector control agencies also have authority to participate in review, comment, and make
recommendations regarding local, state, or federal land use planning and environmental quality
processes, documents, permits, licenses, and entitlements for projects and their potential effects
with respect to vector production. California Health and Safety Code Section 2041.

Conclusion

In preparing its risk assessment for public health mosquito control uses, NMFS should
recognize that malathion is only approved for reregistration as an adulticide. In addition, the
Service should consider restrictions and risk mitigation measures imposed by EPA (through the
approved label), as well as additional restrictions and risk mitigation measures that may be
imposed by the states and/or the local vector control agencies in the Action Area.

4, Other-Uses of Malathion in the United States

As discussed above, the RED document sets out the entire universe of malathion uses
that EPA has approved for reregistration under FIFRA. For the reasons given previously, these
uses should be the basis for the Services’ consultation.

In addition to the EPA-registered uses just discussed, there are a limited number of
Malathion uses that are not covered by registrations issued by EPA, and therefore are not
addressed in the malathion RED. These uses, which are generally limited to United States
Department of Agriculture (USDA) sponsored programs, should be excluded from
consideration in the Biological Opinion.

As discussed in more detail below, some of these USDA-sponsored program uses
involve products that are used pursuant to “emergency exemptions™ under Section 18 of FIFRA.



Under Section 18, EPA may allow a pesticide to be used for a use that is not registered under
FIFRA, for a limited amount of time, if the Agency determines that an emergency condition
exists.” Section 18 emergency exemptions may be requested by a state or federal agency when
there are no available pesticide products that are registered for the specific use pattern at issue.
They are granted on a case-by-case basis, for a limited period of time, to address the emergency
situation only. As discussed in more detail later, most pest control programs that use (or could
potentially use) malathion under a Section 18 emergency exemption are themselves subject to
the consultation requirements of Section 7(a) of the ESA. Therefore, including these uses in the
current Biological Opinion would be duplicative and unwarranted — particularly in light of the
fact that the current consulation is remedial in nature — to cover past failures to consult.
Obviously, for section 18 exemptions that were the subject of consultations, there is nothing to
remedy. Finally, because Section 18 exemptions are granted for a limited time, an exemption
that has already expired (and, more specifically, an unregistered malathion use that might have
been permitted under the expired Section 18 exemption) can and should not be the subject of
post-hoc review in this Biological Opinion.

In addition, some malathion products that are used in USDA-sponsored programs are not
registered by EPA, but are allowed pursuant to “Special Local Need registrations” (“SLNs”)
registered by states under Section 24(c) of FIFRA. That section allows individual States to
register additional uses of a federally registered pesticide product, or register a new end use
product, in order to meet a “special local need.”™ When a State issues a Section 24(c)
registration it notifies EPA, which then has an opportunity to disapprove the State registration.
If EPA does not disapprove the State registration within 90 days, it becomes effective as a
federal registration under FIFRA. Failure to disapprove and approval are fundamentally
different actions, and failures to disapprove therefore should not fall within a consultation
focused expressly on “EPA’s registration of the uses (as described by product labels) of all
pesticides containing [malathion]” BiOp at 16. Again, as discussed in more detail below, many
of the pest control programs that use SLN registrations — including for malathion -- are
themselves subject to the consultation requirements of Section 7(a) of the ESA. Therefore,
including these uses in the current Biological Opinion would be duplicative and unwarranted.
Moreover, because Special Local Need registrations are issued by the States, there is a real
question as to whether the issuance of a SLN for a malathion use constitutes federal “Agency
Action” and whether such SLNs are appropriate to consider as part of this consultation.

Finally, there are a limited number of USDA-sponsored program uses that involve EPA
registered products (and that, therefore, are addressed under the RED). However, because these
products are employed in federal programs that have already been subject to the review and
consultation process required by ESA Section 7(a), it would be duplicative to consider them in
this consultation, and outside the scope of a consultation intended to remedy past failures to
consult.

5 EPA’s regulations define an “Emergency Condition” to mean an urgent, non-routine situation that requires the
use of a pesticide(s), and for which no effective registered pesticide is available and no viable alternative
practices will provide adequate control. See 40 C.F.R. § 166.3.

S A “special local need” is defined as “an existing or imminent pest problem within a state for which the state . . .
has determined that an appropriate federally registered pesticide product is not sufficiently available.” 40 C.F.R.
§162.151.



These USDA-sponsored program uses are discussed in more detail below.

USDA-APHIS Sponsored Programs

There are several programs initiated and managed by the USDA Animal and Plant
Health Inspection Service (APHIS) that have used or may in the future use pesticide products
containing malathion. These include:

e The Boll Weevil Eradication Program (“BWEP”)
e Exotic Fruit Fly Suppression Programs
e Rangeland Grasshopper/Mormon Cricket Suppression Programs

As discussed, many of these programs are already subject to the consultation
requirements of Section 7(a) of the ESA. Moreover, even if these programs were not subject to
independent ESA review, they still would not be appropriate for consideration as part of the
current EPA action, since (i) the programs use products that are not registered under FIFRA,
and/or (ii) these programs no longer operate within the action area in CA, OR, WA, and ID.
More detailed information regarding each of these USDA-APHIS programs follows.”

Boll Weevil Eradication Program (BWEP)

Background

The boll weevil (Anthonomus grandus), a native of Mexico and Central America,
became established in Sothern Texas between 1892 and 1894. From that point of initial
establishment, the weevil spread rapidly northward and eastward into the northeast limits of the
U.S. Cotton Belt in North Carolina and Virginia. The weevil also spread westward into cotton-
growing areas of the Southwestern U.S. and California. In 1985, an eradication program was
begun in the Southwest. The original program covered 233,000 acres in southern California,
western Arizona, and Northwest Mexico, and was eventually expanded to include all of the
cotton growing areas California and Arizona.

7 For more information regarding these programs, NMFS is encouraged to contact the following:

Robert M. Baca, Ph.D.

Team Leader, Environmental Compliance
USDA - APHIS - PPQ

4700 River Road, Unit 150
Riverdale, MD 20737-1236
301-734-7592, FAX: -3308

Mobile: 301-526-8521



Relevance to the Biological Opinion

Relationship to the Action Area

- Of the four states included in the action area for threatened and endangered salmonid
species, cotton is grown only in California. Therefore, the BWEP uses are only relevant to
California. Within the state of California, there are three regions where cotton is grown: the San
Joaquin Valley, the Southern Desert Valleys, and the Sacramento Valley; however the BWEP
has not been in operation in California for at least seven years.

Products used in the Program

The BWEP program utilizes a registered ULV product, with an EPA-approved
supplemental label specifically mtended for the BWEP uses. A copy of this supplemental label
is included here as Appendix C.

‘Consultations Under the Program

The BWEP has not been in operation in California since at least 2001 (and it was never
active in Oregon, Washington or Idaho). As a result, no consultation regarding federally
protected species has been required on the part of APHIS. Should program operations be
resumed in California, appropriate consultation with FWS and/or NMFS will be initiated under
ESA Section 7(a)(2)..

Existing Mitigation Measures

All boll weevil eradication programs operate under operational procedures and
mitigation measures specified in the program’s Programmatic Environmental Impact
Statement(“PEIS”), which would have to be considered as part of any risk analysis for these
programs. A summary of BWEP operational procedures and mitigation measures is included
here as Appendix E. Some of the key provisions of the BWEP procedures that are specifically
relevant to protected species include the following:

1. All control operations will be conducted with appropriate concern for their
potential impact on endangered, threatened, and proposed species identified in
this document.

2. APHIS has prepared a biological assessment for federally listed endangered,
threatened and proposed species found within all U.S. cotton-producing counties
from species information provided by the U.S. Department of the Interior, Fish
and Wildlife Service (FWS) and State wildlife agencies.

3. Adequate protection measures are developed for federally listed endangered,
threatened and proposed species through the Endangered Species Act, section 7,
formal and informal consultations with FWS. Specific biological and
distributional data for species is gathered in discussions between APHIS, Plant
Protection and Quarantine, local FWS offices, State wildlife agencies and the
Foundation before operations begin.



4. Species and habitats protected by State laws are addressed in site-specific
assessments as needed.

These operational procedures and mitigation measures have been adopted for, and are an
integral part of, the cooperative Boll Weevil Eradication Program. They were printed originally
in the programmatic environmental impact statement, and were revised in 2005.

Conclusions

Because APHIS evaluates the potential effects of the BWEP program and engages in
formal and informal consultations with the U.S. Fish and Wildlife Service and/or the National
Marine Fisheries Service as required under ESA Section 7(a), this program should not
considered part of the EPA action and should not be included in the Biological Opinion.
Moreover, because no future malathion applications are anticipated to be made as part of the
BWEP in California, this program is not a threat to endangered or threatened salmonid species
in this state; and since cotton is not grown in Oregon, Washington, or Idaho, malathion
applications made as part of the BWEP are not applicable to listed salmonid species in these
states. Finally, if USDA-APHIS were to initiate BWEP activities within the any of action
areas, the required ESA consultations would be conducted, in accordance with the established
program Operational Procedures and ESA regulations.

Exotic Fruit Fly Suppression Programs

Background

Fruit flies of the family Tephritidae are among the most destructive pests of fruits and
vegetables around the world and pose a significant risk to agriculture in the United States.
During a portion of their lifetime, Tephritidae fruit flies live and feed inside fruit, causing
economic losses from spoiling and destruction of the host commodity. They are known to attack
more than 400 host plants. In addition to lost production, establishment of these pest species in
the United States would also result in costs associated with implementing control measures,
increased pesticide usage, and loss of markets due to restrictions on shipment of host
commodities. '

California and Florida are at highest risk from exotic fruit fly establishment. This
conclusion is based on the historical record of frequent outbreaks and the costs to eradicate
them; the high approach rate of unmitigated fruit fly host material at the major ports of entry
coinciding with the climatic conditions favorable to establishment of reproducing populations;
public opposition to chemical control measures; and the availability of hosts. The market value
of exotic fruit fly host commodities totaled about $7.2 billion in the United States in 2002, with
approximately $5.1 billion of that grown in California and $1.8 billion in Florida.



Relevance to the Biological Opinion

Relationship to the Action Area

USDA has conducted its Fruit Fly Eradication Programs only in California and Florida;
no similar programs have been conducted in Washington, Oregon or Idaho.

Products used in the Program

Pesticide treatments for these fruit fly programs have generally been conducted either as
an emergency exemption under Section 18 of FIFRA, or using Section 24(c), special local need
(SLN) products. EPA-registered products are also used in this program. Approved product
labels for pesticides to be used in this program, including those for malathion, are available at
the following url: http://cdfa.ca.gov/phpps/pe/InteriorExclusion/ current product labels.hitml

Consultations Under the Program

According to USDA-APHIS, each year that a fruit fly program is initiated in a specified
area, it consults the California Natural Diversity Database to determine if there are any federally
listed endangered or threatened species within the targeted program area. When such species
are identified, APHIS prepares an environmental assessment to determine if the program action
is likely to adversely affect the listed species. If a “may effect” determination is made, then
consultation is requested with the FWS and/or NMFS, consistent with Section 7(a) of the ESA.
This requirement is typically incorporated into the program’s site-specific environmental
assessment documents :

Existing Mitigation Measures

APHIS responds to exotic fruit fly risks with an integrated system that incorporates
surveillance activities, fruit fly control programs, and regulatory actions. This multi-tactical
approach is the product of close collaboration and consultation among APHIS and its exotic
fruit fly program cooperators and stakeholders. In 2001, APHIS finalized its Fruit Fly
Cooperative Control Program. Final Environmental Impact Statement; this document can be
accessed online at http.//www.aphis.usda.gov/plant_health/ea/downloads/fffeis.pdf. As
indicated on page 236 of this document, APHIS implements standard program protective
measures in order to eliminate or reduce environmental impacts of its fruit fly programs. A
summary of these measures, which include standard operational procedures and recommended
program mitigative measures, is included here as Appendix E. In addition, the most recent site-
specific environmental assessments for these fruit fly programs, which typically will summarize
program adjustments made specifically for the targeted action areas, are available online at the
following url: http://www.aphis.usda.gov/plant_health/ea/fruitfly.shtml.

According to USDA-APHIS, although malathion is identified as an option for use in
these programs, it is no longer a preferred option.



Conclusions

Because APHIS evaluates the potential effects of the Fruit Fly Eradication programs and
engages in formal and informal consultations with the U.S. Fish and Wildlife Service and/or the
National Marine Fisheries Service as required under ESA Section 7(a), these programs should
not be considered part of the EPA action and should not be included in the Biological Opinion.
Moreover, pesticide treatments that are conducted as emergency exemptions under FIFRA
Section 18 or using Section 24(c) SLNS, rather than EPA-registered products should not be
considered part of EPA’s proposed action; nor should they be included in the NMFS risk
assessment as part of the Biological Opinion for the reasons discussed previously. Finally,
future malathion applications are not planned under these programs. However, if USDA-
APHIS were to initiate a program utilizing malathion, the required ESA consultations would be

conducted.

USDA-APHIS Rangeland Grasshopper/Mormon Cricket Suppression Program

Background

Rangeland is an important agricultural resource that is used mainly for livestock
production. In rangeland ecosystems in the Western United States, grasshoppers and/or Mormon
crickets (hereafter referred to collectively as grasshoppers) are a natural component of the biota.
Grasshoppers have the potential for sudden and explosive population increases that can destroy
rangeland forage and devastate rangeland habitats. Grasshopper outbreaks are usually preceded
by several years of gradual increases in grasshopper numbers, followed by a year in which
conditions favor grasshopper development. Outbreaks are difficult to predict because they
depend greatly on climatic variables that cannot be predicted. The intensity of grasshopper
outbreaks depends largely on the rate of population increase the previous year and temperature
and moisture conditions at the time of hatching and early nymphal development.

To assist in predicting where potential grasshopper outbreaks may occur, USDA-APHIS
conducts annual surveys of grasshopper populations. If an outbreak develops, contact and
coordination is made with involved landowners, land managers, and federal, state and local
government officials. In response from landowners/managers, APHIS would determine if an
outbreak has reached an economically or environmentally critical level. If so, an appropriate
treatment program would be developed, taking into account additional site-specific information.

Relevance to the Biological Opinion

Relationship to the Action Area

USDA-APHIS, in conjunction with other federal agencies, State Departments of
Agriculture, Native American Tribes, and private individuals have initiated, and may initiate in
the future, grasshopper suppression programs to protect rangeland from economic infestations in
17 Western States; Arizona, California, Colorado, Idaho, Kansas, Montana, Nebraska, Nevada,
New Mexico, North Dakota, Oklahoma, Oregon, South Dakota, Texas, Utah, Washington, and

Wyoming.



Products Used in The Grasshopper/Mormon Cricket Suppression Program

According to APHIS, the following registered pesticide products are labeled for
rangeland and may be selected for the treatment of grasshoppers in this program:

Sevin XLR plus

2% or 5% Carbaryl bait
Dimilin 2L

ULV malathion

oo

The program uses these products in accordance with restrictions on the registered product labels
as well as any additional program-specific or site-specific restrictions and operational
procedures.

Consultations Under the Program

Beginning in 1987, APHIS has consulted with FWS on a national level for the
Rangeland Grasshopper Cooperative Management Program. Biological Opinions (BO’s) were
issued annually by FWS from 1987 through 1995 for the national program. Between 1995 and
2002 only a small number of suppression programs were conducted. These programs were
performed in accordance with the 1995 Biological Opinion. They also avoided areas where the
potential could exist to affect species that were either listed or proposed for listing since 1995.

In 2002, APHIS prepared an Environmental Impact Statement (EIS) to support potential
grasshopper suppression programs on rangeland in the 17 Western States (available at:
http://www.aphis.usda.gov/import_export/plants/manuals/domestic/downloads/eis.pdf). The
EIS was prepared in accordance with the requirements of the National Environmental Policy
Act (NEPA) (42 U.S.C. § 4321 et seq.). The EIS considered the potential for environmental
~ impacts from APHIS grasshopper suppression programs in all or part of the 17 Western States.

On March 1, 2000 APHIS requested Endangered Species Act (ESA), Section 7
consultation for the Rangeland Grasshopper Cooperative Management Program, to include all
17 Western States, from FWS’s Region 1 which is the designated lead region for this
consultation. In February 2005 APHIS presented a Programmatic Biological Assessment (BA),
along with a threat matrix, for all listed species, to FWS for comment. FWS responded in June
2005 with a request for more information on toxicity data, buffer models, and long-term effects
from these programs. Although this National Consultation is proceeding, a Biological Opinion
will not likely be issued in time for grasshopper suppression programs in 2008. Therefore, it was
deemed necessary to consult on a state by state basis for those states where the potential exists
for grasshopper suppression programs. Informal local consultations were completed for the state
of Oregon in 2003-2007, resulting in annual concurrences from FWS on program activities. A
new consultation and FWS concurrence was requested for 2008 in which APHIS requested a
written response from FWS concurring with the “no effect” and the “not likely to adversely
affect” determinations in the Biological Assessment for listed species and their critical habitat
within the targeted suppression areas.



- USDA reports that malathion has not been used in the Grasshopper/Mormon Cricket
Suppression Program in California, Oregon, Washington, or Idaho since at least 2001. As a
result, no consultations with FWS and/or NMFS have been required specifically for the use of
malathion. However, treatments with other program chemicals were conducted in 2007 in
Oregon and Idaho. Concurrence letters from NMFS for these programs are provided in
Appendix F.

Additionally, after obtaining species lists from FWS and NMFS for federally protected
species in Washington State, the USDA determined (as noted in their Environmental
Assessment for 2007) that the program would have no effect on any protected species in the
potential treatment area:

Thus far, only Mormon cricket hatching bed treatments using carbaryl bran bait
are anticipated. These treatments will be in dry rangeland areas where no federally
listed endangered or threatened species occur at this time. Local consultation with
Federal land managers, FWS, NMFS and State wildlife biologists will precede any
type of treatment to discuss protective or mitigating measures for species of
concern.

As a result of the ‘no effect’ determination on federally protected species, consultation with the
Services was not required and not undertaken for the program in Washington.

Existing Mitigation Measures

Details about the grasshopper suppression programs were discussed in the 2002 EIS,
which states, among other things, that APHIS intends to conduct site-specific assessments as
each program is initiated. These assessments will consider protection of sensitive areas and
organisms that are unique to each program area. The most recent example of this procedure can
be found at the following url: http://www.oregon.gov/ODA/PLANT/IPPM/gh ea08.shtml.

The operational procedures that were established for the grasshopper suppression
programs in Oregon in 2008 can be found online at the following url:
http://www.oregon.gov/ODA/PLANT/docs/pdf/ippm_gh ea_appl 08.pdf.

Conclusions

Because APHIS evaluates the potential effects of the Grasshopper/Mormon Cricket
Suppression Program and engages in formal and informal consultations with the U.S. Fish and
Wildlife Service and/or the National Marine Fisheries Service as required under ESA Section
7(a), these programs should not be considered part of the EPA action and should not be included
in the Biological Opinion.



B. NMES Has Not Based its Draft Biological Opinion on the Best
Available Scientific Data

In developing its assessment, NMFS failed to properly take account of the most relevant
and appropriate data pertaining to malathion and relied, instead, on unwarranted assumptions
and unsupported interpretations of available data and modeling. In this section we address a
number of critical flaws in the science that NMFS applied in developing its risk assessment for
malathion.

e Malathion uses: As already discussed, the BiOp should properly use the malathion RED as
the basis for identifying the use patterns that have been approved by EPA and that constitute
the “federal action.” Because NMFS has not done this, the BiOp places inappropriate
emphasis on monitoring data for uses that are irrelevant to Pacific salmonids.

e Review of environmental fate of malathion: The BiOp provides very little discussion of the
environmental fate of malathion and its metabolites. However, such information is critical
to understanding the potential for malathion to impact salmonid species.

e Monitoring data: A lot of monitoring data exist for malathion. Some of these data are
relevant for salmonid species and correspond with currently allowed uses. However, some
of the data are based on uses that are no longer supported or are for highly specialized, and
rarely employed uses. Overall, there needs to be more spatial relevance to the evaluation of
the data; the data need to be ranked in regards to how closely they reflect salmonid habitat.

e Limitation of modeling analyses: To supplement the monitoring data, NMFS has employed
a variety of modeling analyses to estimate environmental concentrations of malathion.
These modeling analyses greatly overestimate environmental concentrations as compared to
the extensive monitoring data. The flaws and limitations of the modeling analyses are
discussed.

e Toxicity to salmonid and salmonid prey species: Malathion has been registered for use as an
insecticide in the United States since 1956 and there is extensive literature on its ecotoxicity.
These studies are of varying quality and relevance to the current malathion formulation.
However, the BiOp does not sufficiently differentiate the quality of the different studies and
instead relies on the salmonid study with the lowest LCsg value.

o Impact of ambient mixtures: The document contains speculative statements about the
effects of ambient mixtures (i.e., two or more of the subject pesticides are present
simultaneously). The underlying analyses for these statements contain several flaws.

e Critique of the population model: NMFS employed a population model to estimate the
percent of salmonid species that would be affected by different concentrations of malathion
based on malathion toxicity to salmonids and salmonid prey. However, the toxicity inputs
to the model for malathion are based on an old, irrelevant salmonid study and an outdated
estimate of the variability in prey toxicity.




One of the overarching themes of these comments is that NMFS failed to consider the
likelihood of any effects occurring. Throughout the document, the discussion reduces to
analyzing the highest conceivable concentrations of malathion combined with the lowest
conceivable effect levels. There is little or no attempt to place these results in context and to
consider the likelihood of any of the effects actually occurring. Given the large amount of
information that is available, NMFS should pursue a more probabilistic-based assessment.

Another overarching theme is the selection of appropriate scientific data to use for the
risk assessment. In pesticide regulatory activities, the “gold standard” is a Guideline study
under FIFRA or a similar type of international regulation. These studies are performed
according to established protocols that were developed with extensive collaboration of qualified
scientists. The documentation for the studies is extensive and the reports and findings are
subjected to review and scrutiny by the Agency (or international body) before being accepted.
Of paramount importance here, these studies include full testing of product purity so that future
users of the data can compare the purity with the products currently on the market.

1. Environmental Fate Profile

Malathion degrades very quickly in the environment. In the EPA guideline aerobic soil
metabolism study, the half-life was 0.2 days (EPA, 2005). Also, in the guideline aerobic aquatic
metabolism study, the half-life was 1.1 days in the water phase and 2.6 days in the sediment
phase (EPA, 2005). The rapid degradation of malathion in the environment needs to be
considered when evaluating monitoring results. The monitoring data represent instantaneous
grab samples from the water column. For the highest concentrations detected, it is reasonable to
infer that the concentration at that point in space will be lower if it was averaged over a longer
period such as 4-days, which corresponds to the length of the acute toxicity testing.

However, the BiOp raises issues about the formation of malaoxon, the primary
biological metabolite of malathion and the form of malathion that is the toxic agent in the
human and animal body. The BiOp states that “time course studies on malaoxon production on
sand and soil show malaoxon concentration relative to initial malathion were 1.4% after 10 days
on sand and 10.7% days after 21 days on soil.” The BiOp also references to a high
concentration (100 ppb) of malaoxon in surface water runoff. Though not noted in the BiOp,
this concentration value is from a California EPA report concerning the APHIS Medfly program
in California, which uses a bait formulation that is not used in agricultural pest control.

The 10.7% malaoxon conversion value noted above is from a California EPA report and
it is not a field study. This study was conducted under controlled conditions in a greenhouse on
a very low organic content soil (0.6%) with a low moisture content (1%). Due to difficulty
obtaining the target deposition rate of malathion, the malathion was applied in a heavily diluted
slurry containing 10,000:1 bait/malathion, to which 15% water had been added. In contrast, bait
and malathion are typically mixed in a ratio of 4:1. The study report notes that following
application, all matrices were covered with a film of bait mixture as opposed to the discrete
droplets that would be associated with an application in the field. The authors indicated that the
influence of this extreme bait/malathion ratio might have on malathion degradation rates is not
known and requires further study. Comparison of the dissipation half-life of malathion on



tomatoes measured in this study (4 days) to those measured in dislodgeable foliar residue (DFR)
studies® on grapes (1.6-2 days), apples (1.5 days), squash (1.2 days), blackberries (1.8 days) and
nursery stock (1.7 days) further demonstrates that the controlled conditions of this study and the
application of a slurry likely altered the behavior of the malathion. The applied mixture (i.e., a
slurry) and the method of application (i.e., covering the test matrices with a film of slurry) raise
questions about the relevance of these data to even the Medfly program, where a bait
formulation was used, to public health spraying programs or agricultural uses where the bait is
not used. The California study data have no relevance to agricultural uses.

Looking past the California bait study, it is clear that malaoxon is rarely formed and only
at low levels in the guideline malathion fate studies. The maximum level formed in any of the
guideline studies was 1.8% of the parent compound. The primary degradates of malathion in
soil and in water are the dicarboxylic acid of malathion, the beta monocarboxylic acid, and the
alpha monocarboxylic acid of malathion. Also, dimethyl monoacid and dimethyl diacid were
found in the aerobic aquatic metabolism study. There are fish toxicity studies that evaluate the
effects of the major metabolites which are discussed later.

EPA summarized the situation in the RED on page 43:

“The Agency does not believe that the conditions necessary for the formation of
malaoxon exist such that residues of malaoxon will be found in or on the food
sources for terrestrial wildlife. Malaoxon can enter surface water via urban
runoff when malathion converts to malaoxon and is washed off by rainfall.
However, the Agency does not expect malaoxon to be a significant component of
the ecological hazard of malathion to non-target organisms. While other
degradates and impurities of malathion exist, they too are not expected to be
present in the environment at concentrations high enough to contribute to the
toxicity of malathion to nontarget organisms.”

Also, like malathion, malaoxon is not persistent. It degrades particularly quickly
through hydrolysis, with an 8.8 day half-life at a pH of 7 and a 0.2 day half-life at a pH of 9
(Shepler, 2004). The half-life in soil has been reported to be 4-5 days (Paschal and
Neville,1976). (included as Exhibit H).

2. Monitoring Data Relevant to Salmonid Species

The BiOp provides a review of available monitoring data, but the review is incomplete
and there is no effort made to assess the probability of any given concentration occurring.
Furthermore, some of the highest concentrations are from wide-area aerial applications of the
malathion bait over urban areas that were made as part of the California Medfly eradication
program. As discussed above, aerial spraying of malathion for Medfly eradication has not
occurred since 1994 and Cheminova has notified APHIS that it is not supporting this use, except

8 The malathion DFR and postapplication occupational exposure studies, which were submitted to EPA by the
Agricultural Reentry Task Force, have been assigned the following MRID numbers: 450059-10, 454919-01,
451382-02, 454919-02, 451382-01, and 454695-01.
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for smaller-scale agricultural applications. Therefore, these monitoring data are not relevant to
the future use of malathion. Furthermore, most malathion in the U.S. is used in the Boll Weevil
eradication program. The last application in the areas of interest occurred in 1991 in California.
No further applications are planned and the USDA has stated that the boll weevil has been
eradicated in California (see usage section). A discussion of some of the major data sources

follows.

It is important to first mention that all water monitoring data presented in this section are
from grab samples. This means that the measured concentrations represent only instantaneous
values. Given that the acute toxicity data are based on 96-hour tests, the comparison of these
instantaneous measurements to the toxicity results is inappropriate, in light of the short half-life
of malathion (see environmental fate section).

a. Washington State Monitoring in Salmonid-Bearing Streams

The most relevant monitoring program is the Washington State Department of
Agriculture study of salmonid-bearing streams (Burke et al., 2006; Anderson et al., 2007). The
sampling was designed “to address the pesticide presence in Endangered Species Act (ESA)-
listed, salmonid-bearing streams during typical pesticide-use periods.” These data are not
discussed in the BiOp. Measurements were made in two watersheds, including an urban
watershed, Ceder-Sammamish (Thomton Creek), and an agricultural watershed, Lower Yakima
(Marion drain, Sulphur Creek Wasteway, Spring Creek). Thomton Creek was selected due to
“prior salmonid habitat enhancement efforts and the occurrence of pre-spawning mortality of
coho salmon.” The Lower Yakima sites were sampled due to “the predominance of agriculture
within these drainages” and “their use by summer steelhead.” Therefore, this sampling program
provides data for pesticides in streams occupied by endangered salmonid species. The report
notes that malathion is used on alfalfa, apples, asparagus, cherry, corn, mint and wheat in the
Lower Yakima watershed.

The data are summarized in Table 2, below. The detection rates for malathion range
from 0-30%, with median concentrations ranging from 0.014-0.034 ppb. The peak
concentrations ranged from 0.020-3.1 ppb. The 3.1 ppb value was an outlier; the next highest
value was 0.034 ppb.

The BiOp does not present these data, although this dataset is likely the most important
dataset for this assessment.



Table 2. Malathion detections in salmonid-bearing streams in Washington state
(all concentrations in ppb).

< 2003 2004 2005 2006
ite

Freq | Med | Max | Freq | Med | Max | Freq | Med | Max | Freq | Med | Max
gggﬁm 0% | = | o= | 0% | = | = | 0% | = | = 0% | - | —
gﬁ‘l’n 10% | 0.014 | 0.024 | 20% | 0.028 | 3.1 | 30% | 0.021 | 0.021 | 13% | 0.018 | 0.018
Sulphur
Creek 5% |0.020 | 0.020 | 13% | 0.016 | 0.024 | 10% | 0.023 | 0.023 | 0% | - | --
Wasteway
21;:;115 5% 10.013]0.013 | 16% | 0.012 | 0.030 | 3% | 0.034|0.022 | 6% | 0.015 | 0.034

Other Surface Water Monitoring Data

The BiOp presents some other surface water monitoring data from the areas of interest,
including data from the United States Geological Survey (USGS) National Water Quality
Assessment (NAWQA) program and the California Department of Pesticide Regulation
(CDPR). However, there is more data from Oregon, Idaho and Washington state that should be
considered. The relevant data are summarized in Table 2. These data are generally consistent
with the Washington salmonid monitoring program. The peak detection was in the NAWQA
database of 1.4 ppb.

Table 3. Surface water monitoring data in the areas of interest

Monitoring Program Detection Rate Mean (ppb) Maximum (ppb)
NAWQA (CA, ID, OR, and 6% 0.049 1.4
WA) (1992-2006) (n=4350) ) '
6%

CDPR (n=1370) 0.054 0.42

9 n/a
Oregon 15200 1 sample > 0.1 ppb
Idaho'? n/a n/a 1.2
Washmgton Stﬁce “small /a o/a A few detects >0.1
streams” study ppb

? http://www.oregondeq.com/wq/assessment/rpt0406/search.asp.
10 http://www.agri.state.id.us/Categories/Environment/water/waterPDF/swreports/WeiserFlat-Surface-Water-
%20Pesticide-2007.pdf.




c. Irrelevant Monitoring Data

The BiOp also presents data related to urban uses from NAWQA (peak=9.6 ppb), the
Boll Weevil eradication program (peak=49 ppb), Medfly program (peak=1000 ppb), a mosquito
control program from the 1970s (peak=69 ppb), and a 1980s grasshopper control program
(peak=85 ppb). However, most of these data are not relevant (Boll Weevil and Medfly) because
future applications are not expected to occur, or less relevant (urban) because urban uses are
declining (see usage section). Also, the allowable uses for mosquito control have changed
significantly and there is no information in the BiOp about how malathion was applied in this
1970s program. The grasshopper control use is still supported, but under very strict use
limitations that were not in place in the 1980s.

d. Usage History

It is important to consider that malathion usage is declining in the states that are a part of
this action. California compiles very detailed usage data. The trend in malathion usage in
California since 1995 is displayed in Figure 1. The usage in 1995 was approximately 800,000
Ibs, whereas the usage in 2006 was about half at approximately 400,000 Ibs. Thus, any
detections found in the earlier periods must be evaluated in the context of the higher usage.

Figure 1. Trend in malathion usage in California
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e. Summary of Monitoring Data and Context

The peak concentrations from the most relevant programs range from 0.4-3.1 ppb.
Typical detected concentrations are around 0.01-0.03 ppb. These are the most appropriate data
to consider for risk assessment. Most of the measurements were taken during periods where
malathion usage was larger; therefore, the current concentrations are surely lower.

3. Limitations of Modeling Methodologies

NMEFS has relied on several modeling methodologies to estimate concentrations of
malathion in salmonid habitats. The key question is whether these modeling methods provide
reliable estimates of malathion concentrations for salmonid habitats. The BiOp provides
estimates of malathion using several different modeling methodologies:

e NMFS extracted estimated environmental concentrations (EECs) from the
malathion RED using the PRZM-EXAMS model for 11 crop scenarios.
These estimates were developed by EPA’s Environmental Fate and Effects
Division (EFED).

e Additional model runs were performed by NMFS using the first-tier
GENEEC model for cherries, onions, and strawberries.

P~ 66

e For public health, including mosquito and fly control, EPA’s “interim rice
model” and the AGDISP spray drift model were used.

a. PRZM-EXAMS Modeling

The PRZM-EXAMS modeling performed by EPA is generally considered to be “worst-
case” and provides substantial overestimates of actual pesticide concentrations in the
environment. For malathion, EPA reported peak (1-day average) concentrations ranging from
7.8 ppb (alfalfa in California) to 77.4 ppb (citrus in California). However, as discussed in the
last section, across thousands of measurements, the peak concentration for relevant usages was
3 ppb. Nonetheless, NMFS takes the viewpoint that the PRZM-EXAMS concentrations are not
sufficiently conservative. For example on p.213, NMFS states that “several lines of evidence
discussed below suggest that EECs in the BEs may underestimate exposure of some listed
organisms and designated critical habitat” and that “monitoring data suggest that some
individuals are likely to be exposed to concentrations greater than predicted with the PRZM-
EXAMS estimates.” However, as discussed in the last section, monitoring data for relevant uses
provide substantial evidence that the modeling estimates substantially overestimate
environmental concentrations. It’s only for the irrelevant and unsupported uses, such as Medfly
spraying (direct spraying over large urban areas) or for the Boll Weevil Eradication Program
(allows up to 25 applications per year), where the concentrations exceed any of the modeling
estimates. The models were not designed to estimate concentrations for these uses, so these
high measurements do not provide validation of the models.

There are several aspects of EPA’s PRZM-EXAMS modeling that are worth reviewing
to place the results into proper context.



Nature of the PRZM-EXAMS Scenario

EFED assumes that pesticide from an application to a 10 hectare field drains (from
runoff and erosion) into a 1 hectare farm pond, with spray drift from 1 hectare of the field also
falling into the pond. As the standard scenario used by EFED for its aquatic risk assessment, the
farm pond scenario forms the basis of the EFED assessment. All of OPP’s exposure estimates
only apply to this farm pond. However, the farm pond scenario is very unrealistic and irrelevant
for salmonid exposures, as salmonids do not reside in farm ponds. Some of the numerous
reasons why the farm pond scenario is conservative and results in unrealistic estimates of
pesticide exposures for the aquatic risk assessment include:

e Farm ponds only represent one type of water body that supports aquatic life,
and is likely to have a less diverse biota than other more common aquatic
water bodies, such as natural ponds, lakes, and streams. EFED should have
developed a set of scenarios that include lakes and streams to develop more
representative estimates of the concentrations of pesticides in water bodies
that support aquatic life. This point is particularly relevant for salmonids,
which reside in lakes and rivers.

e The farm pond is a relatively small water body (100x100 meters), and is
shallow (2 meters deep) allowing for only a small amount of dilution of the
pesticide runoff and spray drift.

o The field is assumed to be directly adjacent to the farm pond. In actual
situations, there is generally a buffer between the field and the farm pond that
would reduce the concentration of pesticide in the runoff and reduce the
amount of spray drift that would fall into the farm pond. The USDA has
provided a thorough summary of the impact of buffer strips on reducing
runoff levels (USDA, 2000). While results are variable across the different
studies that were reviewed, the percent of pesticide trapped in buffer strips
ranges from 10-100% for pesticides with K, values similar to malathion
(plot strips from 15-100 feet).

e All runoff from the 10 hectare field is assumed to drain into the farm pond.
For most farm ponds, less runoff would be drained into the farm pond.

e The wind is assumed to be perpendicular to the part of the field where spray
drift is falling into the farm pond, which will not always occur.

e The farm pond is assumed to be static, meaning there are no inflows or
outflows of water that would remove or dilute pesticide concentrations. If
EFED had developed scenarios for lakes and rivers, where salmonids reside,
there would be inflows and outflows that would dilute pesticide
concentrations. For example, there may be some inflows and outflows to a
lake from other water bodies. In a river, any pesticide runoff would be
transported and dispersed downstream and likely encounter other sources of
dilution.



EFED’s use of the farm pond scenario assures that the aquatic risk assessments will be highly
conservative, and is irrelevant for salmonids.

Unrealistic Assumptions About Environmental Fate

One of the most important variables in assessing the environmental fate of a pesticide
and the expected concentration of a pesticide in surface waters is the soil dissipation rate. EFED
estimates the soil half-life in its malathion modeling using a laboratory aerobic soil metabolism
study. In Cheminova’s aerobic soil metabolism study, malathion degraded with a half-life of
0.2 days. EFED’s policy is to multiply the half-life by three to account for differences between
soils. However, when applying this procedure, EFED lists the half-life as <1 day, instead of 0.2
days. EFED then multiplies this value of one day by three to arrive at a half-life of three days.
If EFED had correctly applied its procedures, the conservative half-life used for modeling
should be 0.6 days.

EFED requires registrants to conduct two terrestrial field dissipation studies to quantify
dissipation in actual field environments. However, EFED ignores the field dissipation data in its
modeling analysis, and instead focuses solely on the laboratory measurements. The field
dissipation data are a more reliable measure of dissipation in the environment than laboratory
data. The available terrestrial field dissipation data for malathion are consistent with the aerobic
soil metabolism study. In a field dissipation study in Georgia (Rice, 1990a; Jacobson, 1992a;
Severn, 1993), malathion degraded too quickly to quantitatively determine a half-life, but the
half-life was clearly less than one day. In a field dissipation study in California (Rice, 1990b,
Jacobson, 1992b), the dissipation half-life was less than 0.2 days. These terrestrial field
dissipation data are consistent with the half-life measured in the aerobic soil metabolism study.
However, EFED stubbornly insists on relying on laboratory studies (with a 3X adjustment)
instead of the clearly more relevant field measurement data.

To illustrate the impact of the conservative assumption made by EFED for the soil
dissipation, we performed PRZM/EXAMS modeling for malathion using a 0.2 day half-life (the
value from the aerobic soil metabolism study) and a 0.6 day half-life (three times the aerobic
soil metabolism value). Using the 0.2 day half-life, the peak EECs were reduced by as much as
90 percent with typical application rates, and 90 percent with maximum application rates.
Using the 0.6 day half-life, the peak EECs were reduced by as much as 53 percent with typical
application rates, and 56 percent with maximum application rates. These results are still highly
conservative estimates of actual environmental concentrations because the estimates were
developed using EFED’s farm pond scenario, and indeed still exceed the measured
concentrations. However, the revised analysis presented in this section shows that altering just
one of EFED’s many conservative assumptions dramatically changes the results of the analysis.

«9(™ pPercentile” Estimates

EFED describes its modeling results as a «“gQth percentile,” and NMFS cautions users
that 90™ percentile values may not be sufficiently conservative (p.214 of BiOp). This
designation is very misleading. It implies that 10 percent of the surface water bodies might



actually have higher concentrations than estimated by EFED, when, in fact, EFED’s modeling
estimates of the “90% percentile” are substantially hlgher than any actual measured
concentration. EFED’s modeling estimates are not «“Q™ percentile” values, but are actually
concentration values that would, at best, be seen in nature only extremely rarely. The major
reasons why EFED’s estimates are not “90™ percentiles” are as follows:

e To derive probabilistic exposure estimates (e.g., a 90™ percentile), it is
necessary to model all key variables as distributions that reflect the range of
plausible values for each variable. However, the only probabilistic variable
in EFED’s modeling is the meteorology (most importantly rainfall). High-
end or implausible assumptions are made for most other key variables, such
as the soil dissipation (see previous subsection). The compounding effect of
these multiple, conservative assumptions is an implausible exposure estimate.

e Before estimating a “90™ percentile,” EFED first determines the highest daily
pesticide concentration (or longer-term concentrations for non-acute '
exposures) for each year in a 30-40 year period. EFED then calculates the
90™ percentﬂe from these 30 to 40 values. Therefore, for a 40 year period,
EFED’s “90™ percentile” is actually a concentration that would only be
exceeded on three days in 40 years (or a 1 in 10 year event). On a daily
basis, this estimate would actually be a 99.97® percentile. In other words, the
concentration estimated by EFED would be less for 99.97 percent of days,
assuming all of the other components of the modeling were correct (which
they are not).

e For environmental fate parameters that account for the dissipation of the
pesticide, EFED makes a high-end, worst-case assumption in almost every
case. In particular, EFED significantly overestimated the soil dissipation
half-life for malathion (see previous subsection).

e Because EFED only uses the farm pond scenario for its ecological modeling
instead of a scenario for a water body with more extensive aquatic life, the
“90™ percentile” only applies to farm ponds directly adjacent to a 10-hectare
field that slopes into the farm pond. Concentrations for other water bodies,
particularly ones that salmonids reside in, are likely to be far lower.

Concentrations in flowing water bodies are likely to be substantially different.
Immediately upon entering the water body, the chemical will begin to disperse from the
turbulence of the river flow. Furthermore, malathion dissipates quickly in aquatic systems, as
discussed earlier. Thus, not surprisingly, the concentrations found in the relevant surface water
monitoring studies show substantially smaller concentrations than those predicted by PRZM-
EXAMS.

Context Provided by EPA

EPA largely agrees that its modeling analyses are highly conservative. The purpose of
EPA’s methods is to estimate worst-case concentrations for purposes of evaluating the



registration of new chemicals and the reregistration of existing chemicals. As Dr. Norman
Birchfield of EPA’s Environmental Fate and Effects Division wrote in his declaration in the
lawsuit that resulted in this consultation:

The screening models, when used according to standard operating procedures
with adequate data, generally predict EECs that are higher than most, if not all,
analogous concentrations in the environment resulting from labeled uses.
(Birchfield, 2003).

This discussion shows that the modeling estimates should be approached with skepticism. The
estimates provide no rational scientific basis to override the extensive monitoring results that are
available.

b. GENEEC

NMES also applied the EFED GENEEC model to estimate concentrations resulting from
use on cherries, onions, and strawberries. The peak concentrations ranged from 40.1-88.6 ppb
and the 60-day average concentrations ranged from 6.2-13.7 ppb. While these concentrations
are not much different than those estimated by PRZM-EXAMS, GENEEC is considered a
lower-tiered, less refined model than PRZM-EXAMS and its estimates are likely to be even
more inflated.

c. Direct Overspray into Aquatic Habitats

NMES reports that “Direct overspray of standing water is permitted for control of
mosquito larvae using malathion.” Table 35 of the BiOp provides modeling estimates for direct
overspray with different depths of water. However, the use of malathion as a mosquito
larvacide is not an approved use in the malathion RED, so it is not relevant to a forward-looking
risk assessment.

Malathion use as a mosquito adulticide is supported for reregistration, but the RED
specifies the following label language:

“Do not apply more than 0.23 lbs ai/acre/day. More frequent treatments may be
made to prevent or control a threat to public and/or animal health determined by
a state, tribal or local health or vector control agency on the basis of documented
evidence of disease causing agents in vector mosquitoes or the occurrence of
mosquito-borne diseases in animal or human populations, or if specifically
approved by the state or tribe during a natural disaster recovery effort.

When applying as a wide area mosquito adulticide, before making the first
application in the season, it is advisable to consult with the state or tribal agency
charged with primary responsibility for pesticide regulation to determine if other
regulatory requirements exist.



When applying as a wide area mosquito adulticide, do not apply over bodies of
water (lakes, rivers, permanent streams, natural ponds, commercial fish ponds,
swamps, marshes or estuaries), except when necessary to target areas where adult
mosquitoes are present, and weather conditions will facilitate movement of
applied material away from the water in order to minimize incidental deposition
into the water body.”

Therefore, applications over water can only occur under weather conditions that are
favorable to dispersion of the malathion to minimize deposition into the water body. Also,
applicants are advised to consult with regulatory authorities.

The modeling estimates provided by NMFS assume worst-case deposition into the water
body and are not appropriate given the revised label language in the RED. Most state programs
do not allow malathion to be directly applied over water except during public health
emergencies.

d. Rice Usage

NMFS also references some results from EPA’s interim rice model. However,
malathion is used very infrequently on rice. Only about 3000 Ibs of malathion were used on rice
in California in 2006 of a total of more than 5.5 million Ibs of pesticide use on rice*. The other
states considered in the BiOp are not large rice-growing areas.

Also, the modeling results fail to account for the use restrictions in place in California.
Malathion use on rice in California is permitted, but CDPR requires a 4-day holding time before
releasing treated waters in order to protect aquatic life (CDPR, 2002). Considering the short
half-life of malathion, exposure is substantially mitigated with this holding period.

e. Pesticide Drift into Aquatic Habitats

NFMS also calculated estimates for incidental drift from applications near aquatic
habitats. NMFS used the AgDrift model to estimate concentrations in surface waters of
different depths and for different application rates. The malathion RED states:

“To further reduce potential exposure to both non-target fish and aquatic
invertebrates, the technical registrant has agreed to add instructions to product
labels to reduce potential off-target drift to aquatic areas, including requirements
for a 25 foot buffer zone along aquatic areas for all non-ULV aerial applications,
and a 50 foot buffer zone along aquatic areas for all ULV aerial agricultural
applications.”

The BiOp should include these use restrictions in its evaluation of this potential exposure
pathway.

Also, the BiOp states that the AgDrift estimates “represent mean projected drift.”
However, this statement is misleading. The estimates assume that the wind is exactly

2 http://www.cdpr.ca.gov/docs/pur/purmain htm



perpendicular to the water body, thus resulting in worst-case deposition. Also, the probability of
the event that NFMS modeled must be considered. The water body needs to be directly adjacent
to the field (or at the specified buffer distance), the application must occur when salmon are
present in the off-channel habitat, and when the wind is blowing in the right direction.

f. EPA’s More Realistic Estimates for the OP Cumulative
Assessment

EPA developed more realistic modeling estimates for the OP Cumulative assessment.
The estimates developed in this assessment were for drinking water but apply to surface water
concentrations as the result of the similar methodologies that were employed.

The principal differences between the modeling estimates in the individual chemical
assessments and the cumulative assessment were:

e Typical usage rates were assumed, instead of the maximum label use
patterns.

e Instead of the farm pond scenario, EFED used its index reservoir scenario,
which includes some dilution by inflows and outflows. The index reservoir
scenario is actually more realistic for exposures to salmonids that reside in
moving water bodies than the farm pond scenario because it includes some
inflows and outflows.

e Cumulative adjust factors (CAFs) were applied to adjust for the amount of
usage of particular compounds in each region of the assessment. The use of
CAFs moves away from the consideration of only the concentrations of
pesticide in a water body directly adjacent to a field immediately after the
application. While the use of CAFs limit the utility of estimating the absolute
worst-case concentrations that occur immediately after runoff and/or spray
drift from application adjacent to a water body, the use of the CAFs allows
for a more representative profile of the concentrations of pesticide expected
across a watershed. Thus, these estimates would be ideal for a probabilistic
assessment.

The estimates derived in the cumulative assessment much more closely reflect the
measurement data. EFED estimated a “maximum” malathion surface water concentration of
0.015 ppb for the Northwest Fruitful Rim (i.e., the Pacific Northwest) and a maximum
concentration of 0.0083 ppb for the North Central Valley Fruitful Rim (i.e., includes parts of
California and Nevada, including Sacramento). These values are dramatically lower than the
estimates in malathion assessment that are cited in the BiOp. EFED notes, for the North Central
Valley Fruitful Rim, “when compared to detections from streams in agricultural watersheds
only, the estimated concentrations of chlorpyrifos and malathion were similar to reported
NAWQA detections ...” Given the better agreement with the monitoring data, NMFS should
include the OP Cumulative assessment modeling estimates in the assessment.



4. Toxicity to Salmonid and Salmonid Prey Species
a. Salmonid Toxicity

NMEFS states that the “acute toxicity studies reported indicate that freshwater fishes
exposed to malathion or formulations containing malathion die following 96 h exposures in the
low pg/L range” (p.252). NMFS reports a range of LCsgs for salmonids of 4.1-174 ppb. This
range is cited in the diazinon RED chapter, but presumably the correct source is the EFED RED
chapter for malathion. Also, the lower end of the range is cited as 1.5 ppb in Table 50, but there
is no mention of an LC5y=1.5 ppb for fish survival. We assume that this is an error.

The value at the low end of the range (LCs;=4.1 ppb) is for rainbow trout (oncorhynchus
mykiss) and is referenced to a review document by Mayer and Ellersieck (1986) in EPA’s online
Pesticide Ecotoxicity Database (ECOTOX). However, Mayer and Ellersieck only provide a
listing of toxicity values for numerous chemicals; the citations for most of the values, including
this one for malathion, are not available. A thorough literature search was conducted, but the
original citation of the study with the LCsp=4.1 ppb could not be located. The ECOTOX
database includes the following admonition: “It is recommended that users consult the original
scientific paper to ensure an understanding of the context of the data retrieved from the
ECOTOX database.” Given that the original study cannot even be located, it is not appropriate
to rely on this study for risk assessment purposes. In fact, it is impossible to argue that this
constitutes the use of best available science as is required in the consultation.

There is another rainbow trout study from 1968 that gives a similar LCsp. A review of
this study shows why one must be wary of relying on older open literature studies. Smith and
Grigoropoulus (1968) reported an LCsq of 2.8 ppb for a 96-hour rainbow trout exposure.
Apparently, the formulation used in that test contained only 57% malathion. No information
was provided about the other components of the formulation (the other 43%). Furthermore, no
information is given about the purity of the malathion used to make the formulation, or the
identity of the impurities in that formulation. Given the unknown impurity content of the
formulation, this study is not adequate for use in risk assessment.

The European Union (EU) dossier discusses the issue of malathion impurities in regard
to ecological risk assessment (EU, 2008):

Malathion toxicity to vertebrates is highly influenced by the impurity pattern of
the material. Therefore detailed information on the composition of the test batch
is important when evaluating the results of toxicity testing on malathion in
relation to birds ... Malathion is a non-systemic organophosphorous insecticide
of low mammalian toxicity primarily exerting its toxic effect via inhibition of
acetyl cholinesterase activity. Highly purified malathion has very low toxicity.
However, all technical grades of malathion, as well as all malathion formulations
will inevitably contain various impurities leading to higher toxicity of the
material. The majority of the impurities occur during the manufacturing process.
Also, storage conditions may affect the composition of the material.



Over the years, a wide range of impurities have been reported in malathion produced
from different sources. Most of the impurities are more toxic than malathion. Some may
potentiate malathion toxicity by inhibiting detoxifying enzymes. Others exert their toxic effect
via mechanisms apart from acetyl cholinesterase enzyme inhibition. In addition, some of the
impurities are known to interfere with each other via synergistic or antagonistic effects.
Therefore the toxicity of any grade of malathion is highly dependent upon, and cannot be
predicted without, knowledge of the impurity pattern of the material.

As a consequence, information on total purity and also detailed information on the
individual impurities present in the test batch are important when evaluating the result of
toxicity testing on malathion. Importantly. the composition of the test material is usually not
available when evaluating findings reported in the open literature. Such studies are usually
conducted using technical material or formulated products with either sparse or no information
on source, purity and composition. For these reasons, wherever possible the ecological risk
assessment is based on results from the latest studies carried out using a batch of technical
malathion from a verified source. (emphasis ours).

One key impurity is isomalathion. The legally allowed level of isomalathion in technical
malathion (as reflected in the product’s Confidential Statement of Formula filed with EPA) has
been reduced by a factor of more than four, compared to pre-1993 isomalathion limits. Going
back further in time (1960s-1980s), there is no available information on the isomalathion
content of the malathion that was used. However, given that modern chemical processing
technologies are required to produce the relatively pure product sold today, it is likely that pre-
1980 products had even higher levels than the pre-1993 products.

Of far greater relevance to evaluating the effects of the current formulation are the 2001
guideline rainbow trout studies by (Gries and Purghart, 2001a, Gries and Purghart, 2001b) for
both the technical and formulated product®. In the study with technical malathion, groups of
seven rainbow trout (Oncorhynchus mykiss) were exposed to concentrations of technical
malathion in a freshwater flow through test system for 96 hours at 16 = 1°C. The nominal
malathion concentrations were 100, 200, 400, 800, and 1600 ppb; a freshwater control was also
included in the study. Measured concentrations of malathion technical were determined at 0 and
96 hours by chemical analysis. Records of mortality and symptoms of toxicity were made at 0,
24, 48, 72 and 96 hours, and at other times during the study.

No treatment-related sub lethal effects were observed (i.e., rapid or reduced respiration,
complete loss of equilibrium, lying on the bottom of the test vessel, dark coloration) in the
control or at the measured test concentration of 91 ppb, thus establishing a NOEC of 91 ppb.
Based on mean measured concentrations, the LCsq values for rainbow trout after 24, 48, 72 and
96-hour exposure to malathion technical were 410, 370, 270 and 180 ppb, respectively. The
results for the formulated product are discussed later.

The previous malathion registrant, American Cyanamid, conducted a flow through life-
stage toxicity test for rainbow trout (Cohle, 1989). The exposures began in incubation cups to

13 The study with the formulated product was conducted with the formulation used in the EU.



rainbow trout eggs. After hatching was completed, fry were released to growth chambers on
day 46. Observations were made through day 97. The No Observed Effect Concentration
(NOEC) was 21 ppb. Notably, this NOEC for a 97-day life-stage toxicity study is substantially
greater than the older 2-4 ppb LCs values over 4 days. NMFS notes on p.252 of the BiOp that
“we cannot comment on lifestage sensitivity as no age information was provided.” This study
rectifies this uncertainty.

The Guideline rainbow trout studies conducted by Gries and Purghart (2001a) and Cohle
(1989) are clearly superior to the older studies cited in the BiOp. The new studies better reflect
the purity of the current product. Furthermore, these are flow-through studies, meaning that the
concentrations were maintained at a nominally constant value through the study period. The
older studies used static systems where the malathion levels likely declined significantly over
the study period. The newer Guideline studies use modern methods developed through
scientific consultation and provide all of the information that are needed for a thorough
scientific evaluation.

Figure 2, below, provides a summary of LCsy values for salmonid species from the
Mayer and Ellersieck (1984) review. The outlier value of 4.1 ppb is displayed in red. We
cannot verify the citations of the original studies, and thus the formulation and/or impurity
content of many of the studies, but it is notable that most of the LCsgs fall closer to the range
from the guideline rainbow trout study of 180 ppb (over 96-hours). Quite clearly, the use of the
4.1 ppb value does not represent best available scientific data as required in the consultation.

Another issue raised in the BiOp is the effect of metabolites. The EU dossier describes a
number of studies for bluegill sunfish (Gries and Purghart, 2001c; Gries, 2001a; Gries, 2001b;
Gries 2001c). The tests included technical malathion and the major degradates, including
malathion dicarboxylic acid and monocarboxylic acid. For technical malathion, the 96-hour
LCso was 54 ppb. The LCsps were >100 ppm (or 100,000 ppb) and 79 ppm (or 79,000 ppb) for
malathion dicarboxylic acid and monocarboxylic acid, respectively. This shows that the major
degradates for malathion are substantially less toxic (at least three orders of magnitude less
toxic) than malathion itself.
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Figure 2. Salmonid acute LCs, values in the open literature

b. Invertebrate Toxicity

‘While some invertebrate species that salmonids may prey upon are sensitive to
malathion, there is a large variability in toxicity among invertebrates. Figure 3, below, displays
a range of LCs values for different invertebrate species that were compiled in the malathion
RED and the 1986 Fish and Wildlife Service review (FWS, 1986). The range is from 0.5-10000
ppb. This range must be considered when evaluating prey availability. As before, the original
studies for many of these values are not available or were done at a time when the purity of
malathion was likely very different.

There is a 2002 guideline study from the EU (Gries and Purghart, 2001d) for acute
toxicity to daphnia magna for the technical. The 48-hour ECs for technical malathion was
2.1 ppb, which is comparable to the older literature data.



Malathion (ppb)

Figure 2. Variability in malathion LC50 values for invertebrates

10000

1000
100
10
1

0.1 - :

1 2 3 456 7 8 91011121314 1516 17 18 192021 22 23 24 25 26 27 28 29 30 31 32
LC50 (ppb)
c. Mesocosm Studies

There are two mesocosm studies for malathion that were not considered in the BiOp but
provide highly useful information for assessing population-level impacts of malathion.

The first study was conducted by the University of Alabama as part of the Boll Weevil
eradication program (Kuhajda et al., 1996). Sampling was conducted in Stewart Creek
following applications on two cotton fields (7.6 and 11.6 acres) within 25 feet of the stream
bank. There were nine applications in 1993 and 15 applications in 1994. The concentrations
ranged from non-detect to 31.1 ppb (immediately after the application). The study authors

concluded:

Within the fish community, numbers of individuals did not show any depression
in the experimental locations during spray periods relative to the Control; in fact



numbers were greatest for the Downstream location for all time periods except
for spray Year 1, where the control location averaged just one more specimen.

This study represents a worst-case situation where numerous applications of malathion
were made very close to a stream, relatively high, transient concentrations were detected, but
there were no significant population-level effects.

Another mesocosm study was conducted in 2002 in Europe. Malathion was applied in
concrete basins filled with naturalized aqueous ecosystems. The initial concentrations ranged
from 0-30 ppb. Two enclosures were used per concentration and untreated enclosures were
used for controls. There were no effects whatsoever at concentrations below 5 ppb. At 10-30
ppb, there were no impacts on macrophytes, macroinvertebrates, emergent insects, chlorophyll
a, phytoplankton, and periphyton. There were some transient effects to zooplankton in the
daphnia family that were observed at 3 days (at 30 ppb) or 14 days (10 ppb) after treatment, but
full recovery occurred within 28 days. At any concentration, “no species were eliminated from
any enclosures during the study.”

These two studies demonstrate that malathion does not adversely effect either fish or
invertebrate populations at concentrations up to 30 ppb. While there were some transient effects
at higher concentrations, these effects did not cause any population-level effects or long-term
ecosystem degradation. As discussed in the next section, the population model used by NMFS
should agree with the results of these mesocosm studies. However, due to flaws in some of the
model inputs, the population model predicts greater impacts.

d. Other Chemicals in the Formulation

Gries and Purghart (2001b) conducted an acute rainbow trout study with the formulated
product in the same laboratory with the same protocol as the study with the technical product
(Gries and Purghart, 2001a). The product contains 40.6% technical malathion. The nominal
test concentrations were 200, 400, 800, 1600, and 3200 ppb. Based on mean measured
concentrations, the LCsg values for rainbow trout after 24, 48, 72 and 96-hour exposure to the
malathion formulation were 890, 810, 810 and 740 ppb, respectively. The LCsy over 96-hours
was 180 ppb for the technical study. This demonstrates that the EU formulation is much less
toxic than technical malathion.

Also, there is 2002 daphnia magna study to compare to the study with the technical
formulation (Mattock, 2002). It was conducted in the same laboratory with the same protocol.
The ECs of the formulated product was 5.1 ppb on the basis of the full formulation and 2.1 ppb
on the basis of the technical portion. Given that the EU formulation has 40.6% malathion, this
shows that the technical material was wholly the cause of the toxicity; the formulated product
did not add to the toxicity.

There are differences between Cheminova’s EU and U.S. formulations. However, these
data are offered to show, qualitatively, that the results for malathion follow the same pattern as
for chlorpyrifos (see chlorpyrifos comments). The technical material dominates the toxicity of
the formulated product. While the same data are not available for the U.S. formulation, given



the available data, there is certainly no basis to conclude that it adds significantly to the toxicity
of the technical material.

NMFS expressed concern about the potential additive toxicity from nonionic detergent
ingredients that may be used in some formulations, including nonylphenol and nonylphenol
ethoxylates. Cheminova has confirmed that none of its technical, ULV, or formulated products
contain these chemicals.

More broadly, the combination of approved inerts used in registered pesticide products is
formulation and end-product specific and there are many different end-use products containing
malathion and these are manufactured by different companies. The list of inerts used in each
end use product is considered proprietary confidential business information. Obviously,
Cheminova cannot speak for those other companies. '

5. Potential Effects of Ambient Mixtures

NMES conducts some hypothetical analyses to assess the impact on toxicity for mixtures
of different organophosphates (p.273-275), alleging additive and/or synergistic effects of the
mixture. These analyses are largely based on a submitted paper (Laetz et al.) that has not been
peer reviewed (and therefore, arguably, not the best available data source) and is unavailable for
our review at this time. The entire analysis is very difficult to follow, particularly without the
benefit of the Laetz et al. paper. However, there are a number of clear flaws.

First, NMFS needed to make an assumption for the slope of the dose-response curve in
its analysis. It states that it used “EPA’s standard pesticide slope as used for acute mortality
(3.63 or probit slope of 4.5) [EPA 2004]. The slope used for AchE inhibition was based on
pooling data from five cholinesterase-inhibiting insecticides, including carbofuran, carbaryl,
diazinon, and malathion.” The effect of assuming this slope is stated by NMFS: “Due to the
very steep slopes of the two dose-response curves, and especially the mortality slope, small
changes in concentration elicit large changes in observed toxicity.” However, the probit slope
of 4.5 is actually based on organochlorine data and EPA has revised the analysis for
organophosphates. EPA (2004) states:

It should be noted that the discussion (originally part of the 1975 regulations for
FIFRA) is based upon slopes of primarily organochlorine pesticides, stated to be
4.5 probits per log cycle at that time. As organochlorine pesticides were phased
out, OPP undertook an analysis of more current pesticides based on data reported
by Johnson and Finley (1980), and determined that the “typical” slope for aquatic
toxicity tests for the “more current” pesticides was 9.95. Because the slopes are
based upon logarithmically transformed data, the probability of mortality for a
pesticide with a 9.95 slope is again exponentially less than for the originally
analyzed slope of 4.5.

Therefore, the analysis needs to be updated with the more accurate slope, which will show much
lower risk.



On Table 51 of the report, NMFS provides predicted cholinesterase inhibition levels and
percent mortalities for various mixture concentrations. However, the concentrations that are
assumed are beyond worst-case. NMFS assumes the maximum values for each of the three
pesticides from the PRZM-EXAMS and GENEEC modeling, and the maximum values from the
NAWQA, CDPR, and Lower Salinas valley measurements. In one case, the mean values from
the Lower Salinas valley are used. The probability of these values occurring together is
virtually impossible. For example, for the NAWQA measurements, there were approximately
4350 measurements. Assuming independence of applications, the probability of each of the
maximum values for the three pesticides occurring together is more than 1 in 80 billion.

A scientifically sound analysis would be to evaluate the co-occurrence of pesticides in
the different databases and select a reasonable upper-bound of pesticide co-occurrence from the
actual data. Reviewing the NAWQA data in the four states, there were 39 occurrences with all
three pesticides being detected with a peak total concentration (all three pesticides combined) of
1.2 ppb and an average total concentration of 0.15 ppb. By contrast, the total concentration in
the NMFS analysis using the NAWQA data was 8.1 ppb. NMEFS refers to the frequency of
detections of multiple pesticides, but this is not adequate. Actual quantities need to be evaluated
to determine reasonable, high-end mixture levels. Just assuming that the maximum
concentration for each pesticide occurs simultaneously is very misleading.

More broadly, organophosphates generally degrade quickly in the environment and are
only rarely applied together. This limits the potential for high concentrations of multiple
organophosphates to occur together.

There are also some unexpected results in Table 51. When using the PRZM-EXAMS
and GENEEC monitoring data, NMFS predicts substantial mortality without much
cholinesterase inhibition. This result needs to be checked.

6. Critique of NMFS Population Model

NMEFS developed two population models to examine the productivity of salmon
populations exposed to various concentrations of malathion. The acute toxicity model examined
the direct impacts of malathion exposure on the population growth rate based on juvenile
salmon mortality, and the second model examined the impact of reduced juvenile growth from
malathion exposure, as a function of feeding success and prey availability, on population growth
rate (Appendix I, Tables 13-16).

The acute toxicity model excluded sub-lethal and indirect effects, focusing on the
population-level outcomes from an annual 4-day exposure of juveniles to malathion (Tables 52-
55). The output of the model was a change in first year survival rate that was implemented into
each of the generalized life history models for coho salmon, sockeye salmon, and ocean-type
and stream-type Chinook salmon to produce the change in population growth rate (A).

The population model that examined changes in juvenile growth resulting from exposure
to malathion attempted to link the consequences of biochemistry, behavior, prey availability,
and somatic growth of individual salmon to changes in population growth rate (). This model
examined 4, 21, and 60-day exposures to malathion at eight different concentrations in each of



the generalized life history models for coho salmon, sockeye salmon, and ocean-type and
stream-type Chinook salmon.

a. Population model is not peer-reviewed or validated

The model appears to have been developed specifically for this consultation. The model
has not been subjected to scientific peer review and there is no discussion about any validation
that has been conducted for the model. The use of such unproven methods for a critical risk
assessment such as this consultation is questionable.

b. Inappropriate slope used to calculate fish lethality slope and
prey abundance ECs

As also discussed in the last section, the NMFS used an out-dated probit slope to
approximate the dose response curve for malathion. The fish lethality slope and prey abundance
ECs were calculated using a slope corresponding to a probit slope of 4.5, which is the defauit
slope recommended in the Standard Evaluation Procedure for Risk Assessment (Urban and
Cook, 1986). EPA states in the Biological Evaluation (BE) for malathion that a 4.5 probit slope
was developed using primarily organochlorine pesticide data (EPA, 2004). The Office of
Pesticide Programs (OPP) developed a probit slope for “more current” pesticides of 9.95 using
data from Johnson and Finley (1980). “[TThe probability of mortality for a pesticide with a 9.95
slope is again exponentially less than the originally analyzed slope of 4.5 (EPA, 2004, pg. 10).

Low prey abundance is the driving factor for the population model based on juvenile
growth. The prey abundance input was developed from a probit slope for typical aquatic
toxicity tests based on out-dated organochlorine pesticides. This input parameter should have
been calculated using the OPP slope for “more current” pesticides of 9.95. This slope will
likely change the prey abundance ECsy for malathion, reducing the population impacts from
potentially limited prey abundance following malathion exposure.

c. Unclear derivation of toxicity values

NMFS states that the magnitude of the population growth rate change in the population
model based on changes in juvenile growth resultant from chlorpyrifos, diazinon, and malathion
exposure is driven by the relative acetylcholinesterase (AChE) activity and prey abundance
parameters determined by the toxicity values for each chemical. “The low Prey Abundance ECs
values drive the effects for diazinon and malathion models which have much higher AChE ICsq
values” (p.288).

The prey abundance ECs values are derived from the median ECsg for chlorpyrifos from
data in the EPA BE, multiplied by 1.2 for malathion and 0.6 for diazinon (Table 3, footnote 4;
Appendix 1). There is no explanation in the NMFS BiOp text to explain the derivation of the
1.2 or 0.6 factors used to calculate ECsos for malathion and diazinon, respectively. The
derivation of the prey abundance slope is also not explicitly detailed. NMFS needs to, at a
minimum, clarify and justify the derivation of these values.



The NMES also does not explain the derivation of the AChE Activity slope. NMFS
needs to explicitly describe the data used to estimate the ICsy values and activity slope for AChE
Activity so that the appropriateness of these selections can be evaluated.

d. Outlier fish lethality L.Cs, value for malathion used in acute
toxicity population model

The BiOp used a fish lethality LCsq for malathion of 4.1 ppb. NMFS comments, “For
example the LCsp of 4.1 ug/L for malathion is low compared to other reported LCsps. We
selected the lowest reported LCsg value to ensure that risk is not underestimated, however, if this
is an outlier then it will over-predict mortality” (p. 283). The NMFS goes on to note that . .
.the choice of LCs is a major driver” for the acute toxicity population model results and an
“LCs0 above or below the ones used here will result in a different does response” (p. 283).

As discussed in the toxicity above, the 4.1 ppb LCsq value is of unknown provenance;
the original study cannot be located. A recent guideline study for the same species (rainbow
trout) found an LCsp of 180 ppb over 96-hours. Clearly, the 4.1 ppb value is not the best
available information.

e. Concentration averaging periods

The population model uses different averaging periods for different purposes, including
4, 21 and 60-day averages. NMFS does not appear to have given any consideration of
appropriate values for different averaging periods. Clearly, the instantaneous grab samples are
not representative of 4-day periods, let alone 21 or 60-day periods. More clarity is needed about
what is being assumed.

f. Failure to accurately compare results with monitoring data

The NMFS concludes that there is “strong evidence that given expected concentrations

" in salmonid habitats that populations will be adversely affected if juvenile life stages are

exposed” (p. 289). The acute and juvenile growth-based population models do not demonstrate
a modeled population-level affect from malathion until the concentration reaches 3 ppb. As
discussed earlier, malathion concentrations rarely exceed 1 ppb, let alone 3 ppb for 4-60 days
(EPA, 2004, p. 68-102).

Therefore, even with the assumptions that overestimate risk, the population model shows
there are not significant effects at concentration levels found in the environment for uses that are
part of the federal action.

7. Summary and Conclusions

Based on all of the foregoing, our comments on the NMFS BiOp assessment of potential
effects of malathion on salmonid species can be summarized as follows:

e NMFS has not adequately evaluated the quality of the underlying toxicity
studies that it relied upon in the assessment. In particular, it has not
considered that the purity of malathion has improved since it was first



introduced more than 40 years ago, and that there have also been changes in
the formulation. Even more problematic, the most sensitive endpoint for
salmonid species used by NMFS is an LCsy of 4.1 ppb for 96-hours for
rainbow trout from a study result summarized in a table from a 1986 review
document. The citation for the study is not even available so that it can be
reviewed; a thorough literature search failed to find it. By contrast, the
registrant has conducted an acute guideline study for rainbow trout in 2001.
The LCsq for 96-hours was 180 ppb, or about 40-fold less toxic.

NMES has cited the lack of life-stage sensitivity testing as a data gap.
However, an acceptable guideline early life-stage test for rainbow trout is
available in EPA’s malathion database. The NOEC in this study was 21 ppb,
which is even substantially higher than the LCsg in the study relied upon by
NMES.

In addition to salmonid toxicity, NMFS has evaluated potential effects on
salmonid prey, including aquatic invertebrates. While aquatic invertebrates
are more sensitive to malathion than salmonids, NMFS has not considered
two mesocosm studies that evaluated population effects of both fish and
aquatic invertebrates in real-world ecosystems. There were only modest,
transient effects to aquatic invertebrates in these studies at high
concentrations. There was no long-term damage to any species in these
studies.

NMFS provided a review of monitoring data, but overemphasized the results
from programs such as Medfly eradication and the Boll Weevil eradication
program, where applications are not likely to ever occur again in the study
area. NMFS did not consider data from the Washington state-monitoring
program specifically designed to evaluate salmonid habitat. This program
found a peak concentration of 3.1 ppb, with median concentrations in the
0.01-0.03 ppb range. Other relevant monitoring data are similar, such as the
USGS NAWQA survey. By contrast, there is a value as high as 1000 ppb
from a 1981 Medfly spraying program that appears prominently in the
assessment. The registrant is not supporting this use for wide area spraying
over urban areas.

NMEFS relied on modeling analyses that are not relevant to salmonid habitat
and further did not properly acknowledge the many conservative assumptions
that are built in to the models, which result in the models significantly
overpredicting EECs.

NMEFS also provides an analysis of the effects of ambient mixtures of
organophosphates and an assessment of population-level effects. However,
these analyses rely on the toxicity data discussed above and an outdated dose-
response slope. Also, the ambient mixture analysis gives no consideration to
the probability of high concentrations of pesticides occurring together.
Nonetheless, the population model shows that there are little or no effects



below 3 ppb, which is at the absolute maximum of the relevant monitoring
data.

Finally, on page 273 of the BiOp, NMFS provides a graphic that shows the overlap of
monitoring results and modeling concentration predictions with the toxic effect levels for
malathion. Figure 4 provides an update to this figure using relevant monitoring data and
deleting the inappropriate rainbow trout LCso. The revised results show that there is no overlap
between the monitoring data and salmonid toxicity levels. There is some overlap with the
monitoring results and the toxicity of prey, but malathion does not affect the majority of prey.
Furthermore, the mesocosm studies provide significant evidence that any effects on prey are
transient and have no lasting ecological impacts. -
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Table30 Labeling Changes Summary

In orderto'be elxglhle for reregistration, amend all product labels to incorporate the risk mitigation measures outlined in
Section IV. The following table describes how language on the Iabels shoitld be amended.

‘Table 30: Summary of Labeling Changes for Malathion.
Amended Labeling L

Placement on Label

b > “Quly for formulation into an insecticide or mi
meybeadded tos-label to | uses thatarebeing supported by MP registrants].”
allew reformulation of the
| product for a specificuse | “This product cen:not’be formulated.inio end-use products formiulated a5 dust-with.di ins foruse-in
or all additiorial uses regidential settings.™

| supported by'a formulator- ) . .
OF-USEr Broup “This product cafinot be forfmulated into end-use prodicts that aré formulated as-a ized (L.,
-aerosol) can.”

e.for the following use(g): [fill blank only withthose | Directions for Use

This pmduct can NOT be. formulated into end-use products that contain directions foruse on:

all direct animal.and livestock trea&nents mclndmg (gouts, hog, horse, poultry; fowl, sheep
and cattle: dairy, non-dairy;l and
anitnalk 1s/sleeping quart ial)
aniinal premise and barns used for dairy and Tivestock
stables:and pens
poultry houses
animal kennels/sleeping quarters
cattle fesdiots and holding peas
feedrooms
cattle feed blocks (; di )
dogs:and cats
pet food and pet: stuffs
cereal processing;plants
packaged cereals
commemmland industrial. uses for bagg:d flour

1 shiipping, cont d-empty’

commercial storages/- swarehouses’ mses

0 3 6 s e s 2N s e e
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\\‘xf p— borne”’
*  commercial transportation facilities ~feed/food —empty
* commercial transportation facilities —nonfeed/nonfond
. fal/i ’ur tional/industrial p p (indoor)
. o L ;":‘ iscsfequip (outdoor)
»  dairies/ct g plent equi it (food Gty
¢ cedibleand medxble commcrcm] establishmerits
@ edibleand inedible eating establishments
¢ edibleand inedible food processing plants.
o field or garden seeds
«  forest trees
+ rabbits on wire
*  golfcourse turf
»  greenhouse ~ empty; orin-use
e human clothing (woolens and other fabrics)
»  manure piles
*  matiresses
+ quince
«  residential lawns (broadeast)
*  sewage systems
«  lentils
»__tobacco
-One of'these statements Directions for Use
may bé added to e labé! to.
altow reformulation of the
product for a specific use
or all additional uses “This-product may be used to formulate prcducls for spacxﬁc nse(s) not Ilsted on- the MP Iabel |E the
pported by 2 formulator, user group, or grower has.complied with U.S. EP: g garding:
or user grouy support:of such use(s),” .
Hazards “This:pesticide is toxic-to aquatic- i incliding fish.and i . Do not disch g P : St
g this product into lakes, streams, ponds, estuaries, oceans, or othier'waters waless-in accordance diatel );'ollowm the
with the: reqlurements of a'National Pollutant Dlscharge Elimination System (NPDES) permit and the llﬁ:es ;? eiyy e
perraitting avithority lins beei notified in writing prior to discharge. Do ot discharge effluent comammg g -
Iq:ls pro:uc: to sewer sys(ems without pmvmusly notitymg the local sewnga treatriient plarit ainthofity:
For:guidance,

Personal Protective Equipment
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N N o
PRER " I Protective. Equi (PPE)” Immediately following/below
Established by the RED' .P,recnutionnry Statements:
for liquid concentrate “Some: ials that are chemical t'to this product are (registrant inserts correct chemical- dsito F and,
and wettablé powder resistant material), 1f yow: want more ophons, fallow the i msr.mchons for category [registrant inserts Doinestic Ariitials
end-use products 4,8,CD,EF,G,or HJ on an; BPA chierni catégory sel chart.”

Note: all'weitable powder
products must be in water
sohuble packets-to be

eligible for reregistration.

] Note; if the end-use

‘product-does,

“For all formulations and.all-use pattérns —mixers, and ionders, applicators, ﬂaggcxs, and other handlers
must wear:
s Long sleeved shirt and iong pants, shoes plussocks, (referred to-as “baselme PPE")

For all formulations:arid all use pattetns — mixets and loaders must wear:
+  Baseline PPE and,
e Chemical'resj; - aloves.

| directipus. for use as a.dip,.
| the statément refefring to

dip-applications tmhay be
eliminated.

Note: ifthe end-use
‘product-doesnot contain
directions fot use.
permitting application with.
aerial of motorized grondd
equipment, the exception
to the glove.statement may:

| be removed..

Fo all formutations: being applied using either seral or motorized ground eqisipment— flaggers and
sapplicators-mtist wea:

«  Bugeliné PPE; and,

« Chemical resistant gloves such:as (regisirant insert correct.ch

"For alt ULV formulations, applicstions must be Closed Syslems mixers and loaders must wear:

+ Baseline PPE, and,
¢ Chemicalresistant gloves; snd,
% Chemicsl resistznt.-apron

For all dip applications — mixers, loaders, and applicators must wear:
s Baseling PPE; and,
®  Chemical resistant:gloves; and,
»  Chemical resistant.apron.

For all airblast applications—applicators must wear:
o Baseline’PPE; and,
¢  Chemical resistant gloves; and,
¢  Chemical resistant headgear.”

“All ULV formulations pvist be packaged in closed mixing:and loading systems.”

“All wettable powders (WP) formulations must be packaged in water soluble packaging.”

“See engineering: controfs for additional requirements™
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PPE:Requirements

Established by the RED!

for-dust end-use
products,

Note: ifithe end-use
product does not have
" directions:permitting nse
: in power duster equipment,
| the. stntements mlated fo

| “Personai Protective:Equipmient (PPE)”

7

Tmmediately: following/below
Pmcm.momry ‘Statements:

“Some materials'that are chemical-resistant to'this product are (1 ag)srranr inserts correct h
Fesistant material). If you:want:more aptmns, Foltow the s for Lu\ugul 'y [registranit inseits
A,B,CD,5,F,G,or H] on'an BPA ¢ : goty sel chart.”

“For.all dust formutations —mixers, Ioaders, and applicators must wear:
¢ Coveralls:over baseline PPE;and, .
*  Chemical resistant gloves such as {regi: insert correct ch I-resistant materials); and,
s ANIOSH-approved dust/mist filtéring respirator with MSHA/NIOSH: appmval number prefix TC-
21Cora NIOSH—approved xespirator with any N, R, P or',lIE ﬁlter" and,

Yo Hi and:
Domiesti¢ Animals

“Pilots must use an enclosed cockpit in & fnsnner that s consistent:with:the WPS for A, ricultural
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dus erapphmhons +  Chemical d, (if overheat expi is.exp
- mny]:e removed.
“All other loaders; applicators, and other handlers ninst-wear:
* Bageline PPE; and,
* Chemical resistant:gloves, such'ds {régistrant insert correct.chemical-resistant ials)-when
loading.”
PPE Requirements “Personal Protective Equipment (PPE)” | Immediately following/below
Established by the RED' ) - Precautionary. Statements:
for ready-to-use liguid *#Some materials that:are chemical-resistant to this product are (registrant inserts correct chemical- . Hazards to Humans and
products résistaiit material). I yow want more gptions, follow the instructions for category [iegistrant inserts Domestic Animals
g A,B,CD.EF,G,or HJ on an EPA chemical- category selection chart.”
For all Iencfy-w-use liquid products; applicators, and othey handlers must wear::
*  Baseline PPE
User Safety Requiremients | wponov, manufacturer’s insteuctions for oléaning PPE, Ifn0 such instrctions forwashables | Precautionacy.Sé
exist, use detergent and hot water.. Keep and wask PPE. sqpmtely from other laundry.” Hazards to Humans and
X Domestic Animals
*Discard clothing and other absorbent materials that have been drenched of heavily contamiridted with immediately following:the.
this'product’s concentrate. Do not reuse themm.” 'PPE réquirernents’
Engineexing Controls
. Engineering Controlsfor | “Engineering Controls” Precautionary Statements:
Jiquid.concentrate end- Hazardsto Humans and
use products which may _{ Domestic Animals




Pesticides [40 CFR170.240(d)(6)]. Pilots must wear the PRE required on this labeling for appli »

" Statement

“Dd not apply-directly to water; or to areag-wlhere sucface water is presenl orto intertidal areas below the
mean high'water mark, Do not contaminate water when digposing; kb orinsate.”

“This prodict may contaminate waterthrough driftof spray in wind. This product Les a high potential.
for.runoff after apphcation‘ “Use care'when applying in or to an.area which is adjacentto any body of
‘water, and do not apply when weather conditions favor drift from targetarea. Poorly draining soils and
soils with shaliow watertables are-nore prone to produce runofF that contains this product,

be aerially applied. (I diately following PPE
and User Safety
Reguiremens;).
Engineering Controls for “Engineering Controls” Precautionary Statements:
wettable powders . X . ‘Hazards'to Humens:and
packaged in-water- “Water soluble packets when used cortectly qualify-as.a closed mixing/loading system under the Worker | Domestic Animals
soluble packets, 4/ Protection Standard for Agticultnral Pesticides [40'CER 170.240(d)(4). Mixers and loaders using water {Immediately following PPE
wettable powders nrust be | soluble pnc.kcls must: and User. Safety
in water soluble packets to > wear thep pmtcctlve quip quired on.this labeling for mixers and-londers, and Requircments,)
be eligible for » bep ided, ,have i le, and wear in an emergency, such as.a broken package,
reregistration. splll, or: eq\upment brcakdown
> chemical resistant footwear-and
» NIOSH-approved tespirator equipped with —a dust/mist filterwith MSHA/NIOSH approva!
number prefix TC-2JC or —any N, R, P, or HE filter,”™

“Pilots mustuse an enclosed cockpit in.2 manner that is ¥ith the WPS for Agricultural

Pesticides [40-CFR170.240(8)(6)]. Pilots must wear the PPE required on this labeling for-appli »
User Safety “User'Safely Recommendations” Precautionary Statenieiits

- Recommendations mder: Hazards to Humans
3 “Users should wash. hands before.eating, drinking, chewing gum, using tobacco, or using the toilet.” and Domestic. Animals
) immediately following

“Users should ramove clothing/PPE i dintely if pesticide gets inside. Then wash thoroughly-andput | Engineering/Conlyols

onclean clothing:”

*“Users should remove PPE immediately after bandling:this product. Wash the outside of gloves.before (Mist be placed.im d box.)

removing. As.soon as possible, wash thoroughly and ¢hange into clean:clothing.”
Envirooméntal Hazard “This pesticide is:toxic: to, aquatic. isms, includiag fish and i 8, Environmental Hazards
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, L
Cz N
1 “Adevel, well maintained vegetative buffer strip between areas to which this product is applied and
| surface water features such es ponds, streams, and springs‘will reduce the potential for contamination of
I water from rainfall-runoff. Runoff of this product will be:reduced by avoiding applications when rainfali
| is forecasted to-occur within 48 hours.”
: Environmental Ha:ards_ Jor: Wide drea Me ddviticide Appli
“When applying as a wide area mosquito adulticide, beft ore’s mkag the first application ina season, itis
| advisable:to.consult with thé:state oi-téibal agency:charged with primary ibility forp
: [ation to. d ine if.other regulatory i emst *
“This product s toxic to bees. ‘Do not apply this product while bees;are actively visiting o treatment
| area.”
“Whenapplying as 2 wide area: mosquito adulticide, do not apply overbodies of water (lakes, rivers,
| permanent streams, natural. ponds, commercial fish ponds, swamps, marshes or estuaries), except when
| necessary to larget areas where:adult mosquitoes are present, and-weather conditions will'fnnilitafe
f movement of applied material away from the water in.order to minimize incidental deposition into the,
3§ waterbody.”
Restricted-Enitry Interval “Do not.enter or atlow worker entry into treated-areas during the restricted entry interval (REI): * Directions for Use;
(for Tabels with WPS uses) Agricultural Use
#Requiredl RETs are listed with eachicropi” Requirements Box
Barly Entry Personal, “PPE required for cafly-entry fo treated areas-thatis permitted undet the Worker Protection Standard and %T:E‘g:(ﬂmcul%s f.or
Protective Equipment that involves contact with anything that has been treated, such-as plants, sol, or water, is: L i &
PiPwe 4 Requirements box,
established by the RED >  covérlls . . TSI
for labéls with WPS: ? & " immediately follovwing:the
(for Tabels with WPS:uses) > shoes plus socks, and REI
»  chemical-resistant gloves. made. of any waterproof material.”
Entry Restriction for Non- | Enmtry Restriction for non-WeS uses agplied as a spray: 1f no 'WPS uses.on the label,
‘WPS usés “Do:not enter or allow-others to enter until sprays have-dried.” placethe:statements i the:
Directions for Use Under
General Precautions and
Restrictions:

Entry Restriction for non-WPS uses applied dry:
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“Do.not enteror allow others to enter until:dusis have settled.” If WPS uses are also.on the
. fabeling, pluce these
statements ina
NonAgricultural Use
Requirements box as specified
) in PR Notice 93-7 and:93-L1,
Genersl Application. “Do not apply this product in a way that will contact workers or other persons; either directly or throngh Place in the Directions. for-
Restrictions {for labels drift. Only protected handlers may be in.the area. during application,” Use directly above the
wilh WPS uses) Agricultural Use Box.
| other Application, AlLProducts/Formulations Containing Malathi - Dicections for Use
| Restrictions (Risk
Mitigation) Delete all directicnis forisé for the following use-patterns:

& all direct animal and livestock treatments including (goats, hog, horse, poultry, fowl, sheep
-and cattle: dax.ry, mm-dmry, lactatmg and nor] lactahng)
ammnl

stables and pens

poultry houses

-atitmal kennels/sleeping quarters

cattle:feedlots and holding pens

feed rooms

cattle feed concentrate blocks j(qon—me’diegled)

-dogs and cats

pet food and pet stuffs

cereal processing.pfants

‘packaged cereals

commermal aud mdustrm[ uses for bagged flour
—foed/food-.emply

commercxal ‘storages/ warehouses premises

tation facilities —feed/fi ’—emply
portalion facilities feed/
commercm]/msmuhonn]lindusmal premxses/aquxpment (mdoor)
. comerc:alhnst1tuhonallx i

nlnnf i (food )
edible and medxble commercxal establishments )
‘edible and inedible eating establishments

._edible and inedibie food processing plants

LEE B IR S K IR I S A MR TN YN TN S VRS S S
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“Do not apply more than 0.23 1b ai/A/day. More frequent treatments may be made to prevent or.control 9.

| threatto public.and/or animal health determined by a state, tribal or locsl health-or vector controt agency

on the basis of documented. evidence of discase causing agents in vector orthe
mosquito-bome diseases in-animal or human populations, or if specifically approved by the state or. tnbe

o field or garden seeds
« forest trees
*  rabbits oo wire
»  galf course turf
» greenbouse ~ empty, or in-use
»  human ¢lothing (woolens and-other fabrics)
*  manure piles
®  matiresses
v quince:
& residential lawas (broadcast)
*  sewage systems
*  lentils
e  tdbacco
* Al uges at residential sites — for Bust formuilations only
Buffer Zones “Buffer Zones for -Aerial Application In the Directions for Use
- secfion in'a.section titles:
‘When making a Non-| UI.V application with.aerial application equipment, 2 minimum bufferzone of 25 “Buffer Zones for Aeral
feet must be.maintained alongany waterbody. Applicatios™
‘Wheri maling a ULV application with aetial.applicati i it, 2 buffer zone of 50 feet.
nmust be muintained along:any water body.”
1 Storage.and Disposal “Product Name: Herg should be stored in the original unopened. container in & secure, dry place.” Tnithé Storage:and Disposal
section of the labeling
“Do ot contaminate with otheripesticidesor fertilizers. The productshould never be heated above.55% C
(131°F), and should not be stored for long periods of tifne-at & tempéisture in excess,0f25° G (77° F).”
| Products with use Note: All product labels must be ded to-refl i and dations specified:in .| Directions for Use under
iostruction foruse.as a : Pesticide Registration Notice: 2005-1. | General Precautions and
‘Wide Ares Mosquito X | Restrictions
Adulticide The following;statements must also be:added, ]

during & netural disaster recovery éffort.”
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“Apply when wind spe¢d-is greater than or equal to. 1 mph.”

“Do not apply by fixed wing aircraft at height less than 100 feet, or by helicopter at:o height less than 75
feetunlless specifically approved by the state-or tribe based on pubfic heglth needs.”™

“Aerial Application:
Spray equipment must be: adjusted so that the medjan diameter product is less than 60 microns. (Dy 05 <

60 um) and that:90% of the spray is contamed in droplets smallcr than 80 (Dv.0.9< 80 um). Thc cffect of .

flight speed .and, for non-rotary nozzles, 2] the dmplct size-spectruny must be
Directions from the equip of vendor, pesti i
tunnel and laser-based measurement instrument must be used to-adjust equii
droplet size spectra, Application equipment must be tested a least annually to conﬁxm that pi essu:c at
the nozzie and nozzle flow rate(s) are properly calibrated.”

“Ground-based applicn'ﬁon

Spray equipient tiisthe nd_|u5ted so thatthe volume medum diameteris Iess than 30 microns (Dv 0.5 <
30'um}, and that 90% of the spray is ined in.d; ller than {Dv 0.9<50 um).
‘Directions from the equipment manufacturer or vendnr, pesticide registrant or test facility using & laser-
based measuremeat instrument must be'used.to adjust equipment to product accepteble droplet size-

spectra. Application equipment must be tested at Jeast annually to-confinm:that pressure-at the nozzle and,

nozzle flow rate(s) are properly. calibrated.”

Spray.Drift

oratest fammy using a. wmd .

Observe the following requirements when Spraying in the vicinity of aquatic areas such:as lakes;
‘Teserveirs; rivers; permanent streams; marshes or natural ponds; estuaries and commercial fish ponds.

“Use the largest droplet size consistent with:acceptable efficacy. Fonnation of very
be mininiized by appropriate nozzle selection, by orienting nozzles away-from the
possible, and by avoiding excessive spray boom pressure.”

mall:dioplets may
treari as rtiuch as

*For groundBoom and aerial applications, use:only medium or coarser spray nozzles accordingto- -ASAB
(5572) definition for standard nozzles, r: avolume mean diameter (VMD) of 300 mxctons or greater for
spinuing atomizer nozzles. Aerialap must ider flight speed and: jor in

,delenmnlng droplet size”

“Make-aerial orground applications when the wind velocity favors on targét product deposition

(approximately 34010 mpk). Do not apply when wind velocity exceeds 15 mph. Ayoid-applications
when wind gusts:approach 15 mph. For all non-aerial npphcahens, wind speed must be measured

-adjacent to the application site pr the.ipwind side, immediately prior to application.”

“Do not.make aerial or ground applications intto-aress of temperature inversiors. Tiiversiois are
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characterized by stable air.and i i with i ing di ‘above:the ground. Mlst
orfog may indicate the presence of an mvexsxon in humid areas. Where permi ible by local regul

the applicator may detect the p of an i ion.by producing moke and observing.a smoke:layer
near the ground surface.”

“Low humidity and high teroperatures i the ionrate of spray droplets end th the.
likelihood of increased spray driftito. aqunhc arens. Avoid spraying.during:conditions-of low humidity
and/or high temperatures,”

“When applicali de with a cross-wind, the swnthwﬂl be displaced d ind. The
ust comp for this displ atthed i edge of thie application drea by nd_pustmg the path
of the aircraft upwind,”

“For aerial applications, the sprayboom should be mounied on the.aircraft.as to mininize dtift caused by
wmgup or ratot vortices, ‘The mintimiin: piactical boom Jength should be used and.must not exceed 75%
of wing span or 90% rofor diameter.™

“Spmy should be released at the lowest height consistent with pest-control and flight safety. Applications
hore'than. 10 feet-above the crop-canopy should be avoided. For grouidbootn. applications, apply with
nozzle heightriomore than 4 feet-abovethe ground or crop canopy.™

“For airblast ay itions, turn off gutw pom(mg | row ends and when spraying the outertwo
TOWS. Tu minimizs spray tass over the: top in orchard applications, spray must-be dirécted into-the
canoj

Specific Application
Restrictions for Use-on
Cotton to Control Boll
Weevil

ULy Mnlathlon Label Regnrding Applications Made for Boll Weevil Eradication

“Treatment supervisors and agiplicators fiist be aware of all sensitive.ateas near cofton fields, including:
schools, hospitals, nursing homes, churches, occupied dwellings, parks; recreation areas, bodies of water,

and p 1 habitat fortk d and end d species,”

“Foraerial app i must be adjusted so that the volume median diameter is 100
microbs(Dy'0.5 = lOOum) or greater. The effects of flight speed, nozzle angle and:type, and pump
pressure on the droplet size spectruin must be: consideced.”

“‘For aeridl gpplications; the sprey | Jboom: should be mounted on the-aircraft as to minimize drift caused'by
wingtip: or rotor vortices. The minimum;practical boom length should'be used and outermost nozzles
must not be placed beyond 75% of the wingspau or rolor diameter."”

“Spray should be rejeased at'the lowest height consistent with pest:control and flight safety. Appliciions
‘miore than 10 feet sbove the crop canofiy should be.avoided.”

Directions for Use.associated
With the specific.crop or use-
sife.
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“Glabal positioning systems(GPS) should be used to-guide pilots and to monitor each application.”

“Ground equipment should utilize a controlled air flow to facilitate particle size and spray deposition, and
should be used ata vehicle, speed of 4 to' 10 mph. Spray equipment must be adjusted:so that the yolume
median diameter is 100 microns (Dv 0.5'=100um) or greater,”

“Ground equipment.should be used to treat feld edpes when pogsible, covering areas that can not be
‘treated effectively withaircraft because of obstructions which may affect applicator safety, or where there |
is boll weevil over-wintering habitat adjacent to the area, orif there are adjscent sensitive :
arens." .

“Do nat apply when wind velocity: exceeds 10 mph ‘Tréatments should be applied when winds are calm,

or & away frorm adjacent sensitive areas:

*“When applications are: made with a wind, the swath will be displaced downwind. The applicator ¥
must te for this displ at the d ind edge:of the applicalion area by adjusting the path
of the aircraft upwind,” I
“Do not:make aerial or ground applications into Inversions are charactérized by
stable-air and i mcxeasmg tempsmtures with height ‘save the graund, Mist or fog may mdwale the

presence ofian i inl ‘The appli may detect lhe >ofan i ion by

producirig smoke and observing a smoke-layer-near the ground surface,”

*“Applications will not be made when people are ifl or nedr'infésted cottor fields or, to.the degree:
possibié, when people are present in or nearadjacent seasitive atéas.”

““Application will not be mads when rainfal is imminent.

“Before beginnil program.p 1 shall notify-all regi d apiarists in or'near the’
treatment-area of the: date and approximate time of treatment,”
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(Note: The.

‘Specific Application
Restrictions

Alfalfe; theRestricted-Entry Interval (REI) is 12 hours,

Apncol The Restricted-Entry Interval (REL) is 12 hours, For Nun-ULV applications: the maximum

allowable rate per-crop per
application or per-year must
be listed as ponads or, gallons

-of forrmlated product-per

acre, not solely:as pounds
active ingredient per.acre.)

application rate is:1.5 pounds active i dient per acre; the number of applications per year is

BT

2; and the-minitum retreatment interval is 7 dﬁys.»

Asparagus: ‘The’ Restricted-Entry Interval (REI)is 12 hours. ForNon-ULY applications: the maximum
applxcahon rate is. 125 ponnds active ingredient per-acie; the maximum number of applications per year
is 2; and the minimum retreatment intervalds 7 days.

Avocado: The Restricted-Entry liiterval (RED) is 48 hours. The maximum application rate is 4.7 pounds
aclive ingredient per acre; the maximum numberof applications per:yearis 2; and the minimmm
fefreatmeiit ititérval is 30 days,

Barley: The Restricted-Entry Interval (REI)is 12 hours, ForNon-ULV applications: the maximum
apphcahon Tate:is 1.25 pounds active ingredient per acre; the' maximurm number of applications per-year
and the minimum retrestment interval is 7 days. For ULV applications: the:maximum npplu,atmn

T 0.61 pounds;active i dient per, acre; the. ‘number of applications pet yearis 2; and the
minimum retreatment iiterval is'7 days.;

Beans {dry; lima, and snap): The Restricted-Entry Hiterval (RE]) is 12 hou:s For ULV:applications: the
maximuin ﬁpphcatmn rate’is 0:61 pounds active i dient per acre; the'in im number-of
applications per year.is 2; and the trinffouim retreatment intervalis 7 days.

Begts (including tops): The Restricted-Entry Interval:(REI) is 12 hours. Fé Noi<ULY applications: the
maximuii apphcanun rdte is 1.25 pounds active ingredient: per acre; the maximum nuwber of
applications peryenr is 3; and.the minimumretreatment interval is 7.days.

Blackberry: The Restricted-Entry Interval (REI)is 12 hours: ForNon- UL’V apphcahous. the meximum
application rate is.2.0 pounds active ingredient per. acre; the maximim number of applicati . per yeat is
3;.und the minimum retreatment interval is 7 days..

Blueberry: The Restrictéd-Entry Interval (REI) is 12 hours; For Non-ULV" applications: the maxirmmm.
lpphcaﬁon e is 1,25 pounds active ingredient per acre; the maximum nimber-of apphca&ons per year
is 3; and the minimum retreatment interval is.7 days. For ULV applications: the meximum' application
rate is 0.77 pounids.active ingredient per acre;; the maxi number of appli per yearis 3; and‘thé
minimum yetreatment interval is 10.days.

Boyseiiberry: The Restricted-Entry Interval is 12 hotirs. The iectimum application rate i5 2.0

Directions for Use
associated with the
specific.crop or use-site
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pounds active mgredlent per acre; the maximum number of applications per year is 4; and the minimnm
retreditment interval {s 7days.

Broceoli: The Restricted-Entry Interval (REL)is 48 hours. For Non-ULV applications: the maximum
apphcahon rate is 1.25 ponnds active ingredient per acre; the maximum:mumber of applications per‘ycar
i8 2; and the:mininum retreatment intervalis 7 days,

Brgcecoli raab: The Resiricted-Entry Interval (REI) is 48 hours. | For.Non-ULYV applicaticns: the
‘maximum application rate-is 1,25 pounds active ingredient. pet acre; the maximum number of
applications per yearis 2; and the minimum retreatment interval is 7 days.

Bmssels sprouts: The Restricted-Entry Interval (REJ) is:48 hours, For Non-ULV applications: the
maximum application'rate-is 1.25 pounds active ingredient per acre; the taxipim himber of
applications per year is 2; and the minitum reticatment interval is 7-days.

Cabbage: The Restricted-] -Entry Interyal (REI).is 48 hours. For Non-ULV applications: the maximum
apphu:tmn rate is.1.25 puunds active. ingrédient per acre; the: maximum number of applicationsper year
is 6; and the minimum retreatment interval is 7 days.

Cabbage, Chinese: ‘The Restricted-Entry Interval (REI) is 48 hours. For Non ULY applxcatxons the

mmumum apphcauon mte is 1.25 pmmds active i per ac;

of

‘Cantaloup  The Restricted-E try Intervel (RED) is 12-hours. For Non-ULV applications: the maximum
application ratéis 1.0 pounds: achve ingredient-per acte; the maximum number of applications per year is
2; and the:minirum retreatment interval is’7 days.,

Carrots, roots: The'Restricted-Entry Interval (REI) is 24 houts. For Non-ULY apjlications: the
maximum application ratesis 1.25 pound.& active ingredient per acie; the maximum oumber-of
‘applications per year is 2; and the minimum retreatment intecval is 7 days.

‘Cauliflower: TheRestricted-Entry Interval (REI) is.48 hours, For Non-ULV applications: the maximum
npphcatxon rate is 1,25 pounds active ingredient per acre; the maximum number-of applications per year
is 1; and the minfmum retreatment interval.is 7 days,

Celery: “The Restricted-Entry Intervel (REI):is 24 hours. The maximum apphcaixon rate is 1.5 pounds
active ingredient per acre; the maximum:number of " applications; per yearis 2; and the minimum
retreatment interval is 7days.,

is 24 hours: For Non-ULY g
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maximum application rate is 1.25 pounds active ingredient per acte; the:maxi number of
applications per year is.2;.and the minimum retreatment intervalis 7 days.

Cherry (sweet): The Restricted-Entry Interval (REI) is 12 hours, For Mon-ULV applications:.the
maximumapplication rate:is 1,75 pounds active ingredient per acre; the'maximum number of
applications per year is'6; and the minimum retreatment interval is 3 days, For ULV applications: the
maximui application rate is 1.22 pounds active ingredicnt per acre; the:maximum number of
applications per year is:6; and the minimum retreatment interval is 7 days.

Cherry (tart): The Restricted-Entry Interval (REI) is 12 hours, ‘For Non-ULV applications: thé:maximum
npphcauon rate is 1.75 pounds etive ingredient per acre; the maxi -mumbet of appllcahons per year

| is-6; and {lie.minimum retfeatment interval is-3 days. For ULV applications: the maximim appllcanon

1 rate is 1.22 poinds active ingrédiént per acre; the maximum number of applications-per year is 6; and the.
minimum retredtment interval is 7 days.

Chestnuk: The Restricted-Entry Interval (REI) is 24 hours. For' Non ULY applications: the maxinmim
applicationTate is' 2.5 pounds active i dient per acre; the- number of applications per year is.
| 3; and the mmimum retreatment intervalis 7-days.

Chinese Broccoli: The Restricted-Entry Interval (REI) is 48 hours. ForNon-ULY applications; the
maximuriy-application rate is-1.25 pounds active ingredient per acre; the maximum aumber of
applications per-year is 1; and the minimum retreatment interval is.7 days.

Chiinese Greens (Chmese Cabbage): The Restricted-Entry Interval (RE).is 24 hours. For NonsULV
| applications: thc maximun apphcauoum’(els 1.25 pounds active ingredient per:acre; the maximum
number of applications per year is.2;, and the.mini nt intervalis 7 days.

Citrus (grapefruxt, ltemon, ]xme, orange, |angenne, and' tmgelo) The Resfricted-Entry Interval (RET) is 72
Touts, For'Non-ULV applical the ion rate is.in California, EITHER 7.5 pounds
active ingredient per-acre; the maximum number of app[u:atlons per year is1; OR 1.5 pounds aclive
mgredlcnt peracre; and the i aumber of:app per.years 3, and the minimum retreatment
interval is 30 days, ‘In all other states, EITHER 4.5 pounds.active ingredient per acre; with a maxiroumi
number of applications'per year is 1; OR1.5 pounds active ingredient peracre; and the maxinum number
of-gpplications per year'is 3, and the minimum retreatment interval is 30 days.

Collards: The Restricted-Entry Interval, (R.BI) is 24 hours. For Non ULV applications: the:maximum
npphcahon rate:i8 1.25 pounds dctive ings acre; th number of applications per year
i8 3; and the minimum refreatment interval is 7- days
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Com (field): TheRestricted-] Enhy[ntervnl (REI) is 72 hours:for delassclmg, and 12 hours for:all other
activities. For Non-ULV the pplication rate.is 1.0-pounds active ingredient per
acre; the maxlmum numberof apphcabons per.year is 2; and the minimom retreatment inferval is 7.days.
For ULV li : the ion rateis 0.61 pounds active ingredient:per acre; the

maxi tmber. af applications peryears 2; and the:minimum retreatment iuterval is 7 days.

Corn (sweet, pop):* The Restticted- Enlry Interval (RE!) 3872 hours for detassclmg, and 12 hours:for alf
other activities. For Non-ULV 4p themax rate is 1.0 pounds active
ingredient per acre; the maxlmum  mmberiof npphcahons per yca: is5; and the minimum refreatment

intervaljs 5 days. For ULV fons: th lication rate is 0.61 pounds active ingredient |
‘per acre;the i number of ‘per year s. 5' and the mini interval is 5
days..

Cucumber: "The Restricted-Entry Interval (REI):is 24 houss.. ForNon-ULV applications: the maxiiiim.
appllcauon rate is 1.75'pounds active ingredient per acre; the maxi ber of-applications per year
is 2; and the minimumn retreatment interval is.7 days.

Guurant: The Restricted-Entry Interval (RED).is 12:hours. The maximum apphcahon rateis 1 pounds
active ingredient per acte; the maxirhum number of applications per year is 1.

Dandelion: TheRestricted-Entry Interval (REI)is 24 hours. For Nog-ULV applications;:the maximum
application rafe is 1.25 pounds active ingredient per acre; the maximum nuriber of applications per year
is-2; and the:minimum retreatment ititerval is.7 days:

| Dates: The Restricted-Bntry Iuterval (REI) 548 hours. For Non-ULYV applications: the maximum

application rate i§-4.25 pounds active ingredient per acre; the maximum number of applications per year
i§°5;.arid the minimum retreatmetit inferval is:7 days.

Dewberry: The Restricted-Batry Interval (RET) is:12 hotirs. Thé maxirnum application rale is 2.0 pounds
active ingredient per acre; the maximum number of applications per year is4; and the minimum
retreatment interval is 7 days..

Eggplant: The Restricted-Entry-Interval (REI) is 12 hours. For Non-ULV :applications: the-maximum
applmlion rate is 1,56 pounds-acti mgredlent per acre; the maximum numbeF of applications per year
is'4; and the minimum retreatment: mterval is.5 days.

Eggplant (Orieatal): The Restricted- Entry Tnterval (RE) is 12 hours. For Non-ULYV applications: the
maximurm. appllcahon rate s 1:56- pounds active ingredient per. acre; the maximum number of
applications peryear is 5; and.th ), ntinterval is'5 days.
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‘Endive; The Resmctcd-Butry Interval (REI) is 24 hours. For Non-ULV applications: the maximam
npphcahou rate is 1.25 pounds acfive mgmdmtper acre; the:maximum number of applications per year
s 2; and the minimum retreatment interval is 7-days.

Fig: The Restncted-Enu-y Interval. (R.‘EI) is24 hours. For Non-ULV apphcnhons the; max.unum
apphcauon tale is 2.0-pounds nchve dit acre; ey yearis
2;.and the mi : ntinterval is'5 days.

Fiax: The Restricted-Entry Interval (RET) is 12 hours. For Non-ULYV applications: the:maximum.

application rate is 0.5 pounds sctive ingredicnt per acre; the maximum nunber of applications per yearis |

32; and the minimum retreatment intecrval is 7.days.

‘Garlic: The Restricted-Entry Interval (RE)yis 24 hours. For Non-ULV applications: the inaxiniuim
apphcauon tate is 1.56 pounds activeingredient periacte; the meximum number of applicafions per yeat
s 3; and the minitnum retreatment intéival i§ 7 days,

Goosebetry: ‘The Restricted-Entry: Intefval (REI) s 12 hours. The maximum application rafe is2.0
pounds active ingredienf per-acre; the maximum number of applications per year'is 2; and the mimiraum
retreatment interval is 7days.

Grapefiuit (California only): The Restricted-Entry Interval (REL) is 72 hours, ForNon-ULV
applications the maximum. applicaﬁcn rateis 7.5 pounds active: ingredient per acre; the maximum
number of. npphcanons peryearis 1. For ULV applmatmns the maximum-application rate is.0.175

-pounds active i dient per:acre; the ber of applications per year is 3; and:the minimum
etreatment interval is 7 days.
Grapefuit (US., excapt California):. The icted-Entry Interval (REI).is 48 hours, For Non- ULV

‘applications: the maximum apphcnhon rafe is 4.5-pounds active. mgredxent per acte; the maximum
number of applications peryear is 1. For ULV applicatiotis: lhe ma:umum apphcatmn rate is:0.1.75
‘pounds active. mgr:daent per acre; the maxil number of app ions per yearis 3; and the minimum

. retredtment interval is 7 days.

! Grapes: The Restricted-Entry. Interval (REI) is 72 hours for givdling and tying, and 24 hours for all other

activilies. The maximum application rate-is 1.8 pounds-active ingredient per acre; the maximum

 number of applications per year is 2; and the minimumretceatment interval is: 14 days;

' Horscradish: The Restricted- -Entry Interval (REI) is 24 hou:s For Non- ULV, applications: the maximum

applxcahonratexleS pounds active ingredient per acre; the nunaber of applications per year

 is 3;.and the:minimum retreatment interval is 7 days.
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Kale: ‘The Restricted-Entry Interval (REI) is 24 hours. For Non-ULV applications: the maximum
npphcatmn rate is 1.25 pounds active ingredient per acre; the number-of applications per year
is 3; and the minimum retrentment interval is S»days.

Kohlrabi: The Resfricted-Entry Interval (REI) is 24 hours, ForNon-ULV applications: the:maximum
nppllcanonmtc is 1.25 pounds active # fient per-acre; the maxi number of applications:per year
is 2; and the minimum retrestment mteml js 7-days.

Kumquat: The Restricted-Entry Interval (REI).is 48 hours. For'Non-ULV applications: the maximura
application rate is 4.5 pounds active jngredient per acre; the maximum number of applications per year.is
1. For ULV apjlications: the maximum apphca(lon rate is 0.175 pounds active ingredient peracre; the
maximum number of applications per year i§°2;:and the minimum retreatment interval is 7 days.

Leeks: The Restricied-Enfry Interval (RE) i5 24 hours. For Noa-ULV applications: the maximum
application mate.is 1,56 pounds active ingredient per-acre; the maximum number of applications per year
s 2; and-the minimum retreatment interval is 7 days.

Lemon (California only): The Restricted-Entry Interval (REI) is 72 hours. ForNen-ULV applxcatmns
‘the maximum application rate is 7.5 pounds active mgredlent peracre; the maximum number of
applications per yearis {, ForULV ions; the ition rate is-0.175 pounds active
ingrédient per acre; the maxinum ninmber of. appllcntlons per year is 3; and the minimum retreatment
‘interval is 7 days.

Lemons (Elorida only): "The Restricted-Entry Interval (REI) is 48 huurs FnrNon—-ULV applications: the.
maxinioy applxcauou Tateds 1.25 poun& active: mgredleut per acre;
applications per year is 1. For ULV applications: the iy apj
‘ingredient per acre;-the mazimum number ofapplications per year.is 3; and: the miininiim mtreutment
interval i§ 7 days.

Lespedeza‘ ‘The Restricted-Entry Interval (REI) is 12 houss. ‘For Non-ULV applications: the maximum
ion rate is 4.5 pound tive ingredient per acre; the maximum number of applications per.year.is
L. For uLv apphcatmns the maximem applwauon rate js 0.175 pounds actlvemgredxent pet acre;.the
il number.of ap jons peryear is 2; and the minimum retreatment interval is 7 days,

Lettuce, head: The Rastrictedaﬂntry Tnterval, (RED) i5:24 hours, ForNon-ULV applications: the
maximum applxcauon rates 1.88 pounds.active ingredient per acre; the maximumnumber-of
applications per-year is 2; and the minimum retreatment’ mterval is 6 days.

Lettuce, leaf: The Restricted-Entry Interval(RE) is'24 hours For Non-ULV applications: the maximum.

application rate is 1.88 powitls active:ingrediént pér acre; the maxirmum nusiiber 6f applications per year
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T5.2; and the mink interval is'5 days..

Limes (California only): The Restricted-Entry Interval (REI) is:72 hours. For Non-ULV applications;
the maximum npphcunon rateis 7.5 ponnds active mgredlent per acre; the maximum number-of

apphcauom por year is 1. ForULV appl 'A the: tion rate is 0,175 pounds active
i dient per acie; the: number of applications pe yenr s :3;-a0d the:minimum retreatment
| mterval is 7 days.

| Limes (U.S., except California): ‘The Restricted-Entry Interval (RE]) is:48hours.  For Non-ULY
| applications; the maximum applicaﬁenmte s 4.5 pounds active i i
| number of applications per year is'2; and the.minimum retreatment interval is 30.days. For ULV

o

per acre; the-

apphcatmns Lhe maxinium apphcatwnmle is 175 pouuds active ingredient per acre; the maximum
number of af 106S pér y:.u i§ 3y add the,ff interval is 7 days.

L berry: The Restricted-Bntry Interval (REJ) is 12 hours. Fm:Nnn ULV applications:the maximum
application rateis 2:0 pounds active-ingredient per acre; the of applications per yearis
2; and the minimum refreatment interval is 7 days.

Lupine, seed: The Restricted-Entry Interval (REI) is 12 hours. For ULV applications: the maximum
application rate is 0,61 pounds active ingredient-per acre; the maximum number of applicationsper year
ist.

‘Macadamia Nut: The Restricted-Entry Tnterval (REI).is 12 hougs. ForNon=ULV applications the
maximum apphcntmn rate is 0:94 pounds-active ingredient per acte; the maximuni huriber of
applications per year is 2;-and:the minimum retreatment interval is 7 days.

Mush 5: ‘The Restricted-Entry Interval (REI) is 12 hours. The.maximum application rate.is 1.7
pounds active i dient per acre; the maxi nember of applications per year is 4; and.the minimum:
Tetreatment futerval is:3 days.

Mustard gteens: The Restricted-Entry Intorval (REL) is 24 hours. ForNon-ULV applications: the
‘maximum appllcahnn ate:is 1,25 pounds: achve mgredleut per acre, the maximum number of

applications per year-is 3; and the mini interval is 5 days.

Nectarines:  The Restricted-Entry Interval (REI) is 24houm PorNou ULV apphcahons. t.he maximum
npphcahon rate is 3.0 pounds aclive mgredtent per acre; th f applications per-yeat is
3yandtl tment interval is 7 days.

‘Oals: For Nari-ULV applicatiors the miaximum application rate 5 1.0-pounds active ingredient per acre;

‘the maximum nuritber ofepplications per-yeat:is 2; and the mitiimurn {etredtiment interval is 7 days, Foér:
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per acye; the:

ULV applications: the application rale. 1s 0.61 pounds aclive i
interval is 7 days.

number of applications per year-is 2; and the

Okra: The Restricted-Entry Interval (REI) is 12 hours, For Nou-ULV-applications: the maximum
application rate is 1.2 pounds active ingredient per acre; the maximun:number of applicalions per yearis
5; and the minimum retreatment interval is 7 days.

‘Onions (bulb and greeti); The Restricted-Entry Interval (REI)ds 12 howrs. Fof Non-ULV applications:
‘the maximum. apphnnhou rate is 1.56 pounds active ingredient per acre; the-maximum number of
applications per year is 2; and the minirum retreatment-interval is 7 days;

Omuges (California-only):. The Restricted-Entry Inferval (REI)is 72 hours, For Non-ULV applications:
‘the maximum apphcauon ate:is 7.5°pounds aohvc mgredlcnt peraore; the maximum humber of
applications per year is 1. For ULV appli the ion rate is:0.175 pounds active

ingredieiil peracre; the numberof applications per yea;vlrs 3; and the minimum setreaiment
interval is 7 days.

Oranges (U5., except California): The Rr.stnctcd-Entry Interval (RED) is 48 hours: ForNon-ULV
applications: the maximum apphcatlun rate-is 4.5 pounds active mg:edxent per acre; the maximum
nummber of appllcatmns peryearis 1. ForlULV apphcanons the maxxmum npphcatxon rate is 0:175
pounds active i ient per-acre; the maxil number of ap ‘per year, is'3; and the minimum
retreatment, ml.crvn! is 7 days.

Papaya: The Restricted-Entry Interval (REI)is 12 hours. For'Non-ULV applications: the maximum
application rate:is 1.25 pounds active ingredient peracre; tt imum number of applications per year
‘is 4; and fhe minimum retreatrent intervaliis 3 days.

Parsley: The Restricted-Entry Intervel (REI) is 24-hours. Foi:Non-ULV applications: the maximum,
‘application rate is 1.5, pounds active ingredient per acre; the maxi numiber of applications per yéaris
2; atid the thinimirh retreatment interval is 7 days.

Parsnip: The Restricted-Entry Tnterval (REI) is.24 hours. For’Non-ULV.applications: the maximmm
npphcahun rale:is 1.25 pounds active ingredient per-acte; the meximum number of applications per year
is 3; and the minimum retreatinent interval is 7 days.

Passion fruit: The Restricted-Entry. Interval (REI) is 12 hours:, For Non-ULV apphcanonx. the maximum
apphcslionme. is 1,0 ‘pounds active ingredient per acre; the m nismber of applications per-yeards
8; and the minimum retreatment interval is 7 days..

Peach: The Restricted-Entry Interval. is 24 liows. For Non-ULV applications; the maximum
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application rate is.3.0 pounds active ing) per acre; the i number of applications per year-is
3; and the minimum reireatment interval is. 11 days.

Pears: The Restricted-Entry Interval (REI) is 12 hours. For Non-ULV applications: the maximum
-application rate is.1.25 pounds active ingredient per acre; the: meximur number of applications per year
{5 2; and the minimum retreatment interval is 7 days,

Peas lenf): The Restricted-Enitry Tnterval (REI) is 12'hours, For'Non-ULV applications: the
‘maximum application rate:is 1.0 pounds active ingredient per acre; the meximusm nuinber of applications
pex yedr is 2; and the roing interval is.7 days.

Pecans: The Restricted-] Emry Inferval (RED) is 24 hours. For Non-ULV apphcatlons the maximum.
application rate is-2.5 pounds active ingredient per acre; : the ina it nmbér of applications per year is
2; and the mini retreatment interval is 7 days.

- Peppers: 'Itheslncted-Enu-y Imervul (RED s 12 hours. For Non ULV app].lcanons the maximum
» apphcahon rale is 1.56 pounds active ingredient per.acre; the pumber of:applications per year
: 15 2;.and the minimum retreatment interval is 5 days,

Pineapple: The Restricted-Entry Interval {REI) is:24 hours. For Non-ULV applications:-the maximum
application rate is 2.0 pounds active ingredient per acre; the maximum nuwiber of applications pér yearis |
3; and the minimum retreatment interval is 7 days..

Pumpkin: The Restricted-Entry Interval (REI)is 12 hours: For Non-ULYV applications: the-maximur
application.yate is. 1.0 pounds active ingredient-per acre; the maximusn number of applications per yearis
2; and the minimuy interval is.7 days.

Radish: The Restricted- Entry Interval (REL) is 24 hours, For Non-ULV applications: the maximum
application rate is:1.25 pounds active ingredieat peracre; the maximum miniber 6f applications per year
' is 3; and the minimum retreatment intervat is 7 days.

1

apphcatmu rate isi2:0 pounds active ingredient per-acre; number of apphcanons per year is
. 2; and. the ent interval is 7 days.

- Rice; The Restricted-Entry Interval (R.'Bl) is 12 hours. For Non-ULV applications: the maximum
apphcat.mn rate is:1.25 pounds active ingredient per:acre; the maxi number of applicaticns per year

| is°2;.and the minimum retreatment-interval is 7 days. For ULV :applications: the;maximum app]lcatmn

‘rate js 0,61 pounds active ingredient per-acre; the:maximum riumber of applications per year is 2; and the.

; minimum retreatment interval is 7 days.
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Rutabagas: The Restriéted-Eritry Interval (RET) is-24 hours. ‘ForNon-ULV applications: the'maximum
nppllcnhon rate.is 1.25 pounds active ingredient per acre; the-maximum number of applications per year
is 3; and-the minimum retreatmerit interval.is 7 days.

Rye: The Restricted-Entry Interval {REY) is 12 hours. For Non-ULV-applications: the maximuin
upplxcatmn rate'is 1.00-pounds active ingredient per acre; the mmmum number of nppl.lcahons per year
is 2; and the mlm.mnmreu'eamlent interval is 7 days. Eor ULV applications: the

rateisi0,61 pounds aclive dient per acre; the number of applicati pm:.y@ans 1

Salsify (including tops): The Restricted-Entry Interval (REI) is,24 housrs. For Non-ULV applications: the :

makitnuin application ratejs 1:25 pounds active ingredient per acre; the maximum number:sf
applications per year is 3; and the minimum retreatment interval is 7 days.

Shallots: "The Restricted-Eiitry Interval (RE) i§ 24 hours. For Nop-ULV applications: the maximurm
ﬁpphcatxon rate.is 1.56 pounds active i dient peracre; the i aumber of appli per year
is 2; and the minimum retreatment interval is 7 days. :

Sorghum: ‘The Restricted-Eniry Interval (RET) is i2 hours. For ULV applications: the maximum
npphcuhon rate is 0.61 pounds active ingredient per acre; the maximum mumber of applications per year
5 2; and the minimum rétreatment interval is 7 days.

Spinach: The Restricted-Entry Interval (RE)‘is 24 hours. For Non-ULV apphculwus ‘the maximum
application rate:is 2.0 pounds active ingredient per acre; the i number of applications per-year is
2; and the minimum retreatment interval is.7 days,,

Squash, sumer: The Restr'ibted—Entxy Initeval-(REI) is'24 hours. . For'Non-ULYV applications: the
‘maximum application rate is 1.750 pounds active ingredient per‘acrs; the maximum number of
applications per yearis 3; and the minimum retreatraént interval i 7.days,

Squash, winter: The Réstricted-Eritry Interval (REI) is 12-hours. For Non-ULV applications: the
ma:umumapphcauon rate.is 1:0 pounds acti dient per acre; the maxi) number of appli
per year is 3;:and the minimum retreatment: interval is 7 days.

Strawberry: The Restricted-Entry Iriterval (REI) s 12 hours. ForNon-ULV applications: the maximum
application rateis 2, 0 pouuds active mgredlent per acre; the maximumnumber of applications per yearis
43:and the interval is-7 days::

Swiss Chard: ‘The Restricted<Entry Interval (REI) is 24 hours: The maximum application rate is 1.5
pounds active ingredient per acre; the maximum. nurber. of ‘applications per year is'2; and.the minimum
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‘retreatment interval is'7 days.

Tungenne (Cal.lforma ‘only): The Restricted-Entry Interval (REI) is 72 hours. For Non-ULV

the: ation rate is 7.5 pounds activé ingredient per acre; the maximum
number of: npphcahons per ycar is 1. ForULV applxcauons the maximum: nppllcnuon rateis0.175
pounds active dient per acre; the numnber of appli peryear is 3; and the minimum
retreatment interval is 7 days;

“Tangerine (U.8., except California): The Restricted-Entry-Interval (RE]) is 48 hours. ForNon-ULV
-applications; the maximum npphcatxonmte is 4.5 -pounds active mgrcdn:nt per.acre;. the maximum
number of applications peryearis 1. For ULV applications: the maximunmi applics rate i6:0.175

‘poundsactive ingredient per acre; the maximum number of applications peryeer is 3; and-thé mijiimom
retrealment interval is 7 days.

“Tangelos (California only) The Restricted-] Entry Interval (REI)is 72 hours. For N‘on—ULV

applications: the mexinmum application rate i 7.5 pounds active.i Jient per acre; the
number of applications per year is 1. For ULV applications: the maximum application rate is 0.175
‘pounds-active ingredient per acre; the max iber of applications per-year is 3; and the minimum

zetreatment-intervalis 7 days.

“Tangelos (U.S., exoept California): The Restricted-Entry Interval (REL) is 48 hours. For.Noo-ULY

| applications: the maximum application rale is 4.5 pounds active.ingredient per acre; the maximum

- aumber of applicdtions per year ia 1, For ULV s tions: the maxi application rae is'0.175

[ pounds active ingredient per acre; the maximu: number of applications per; yeur is 3; and the niinimum
retreatment interval is 7 days.

Tomatoes: ‘The Restriqted-'ﬂu‘try Tutérval (REI) s 12 hours. For Non-ULYV applications: the:maximum
application rate is: 1.56;pounds active ingredient per acte; the miaxinurm mimber of applications per year
is 4; and the minimum retreatment interval is 5 days.

| Tomatilloes: The Restricted-Entry Interval (REI) is 12 hours. For Non<ULV applications: the maximura
application rate is 1.56 pounds-active ingredient per acre; the maximum number of-applications per. year
i8 4; and:the mini interval is:5 days.

Trefoil, birdsfoot: TheaRHtrioted—Bnuy-lntewal:(RBl') is. 12'hours. For Non-ULV applications: the
maximun- qpplxcauon rate is 1.561 pounds active ingredient per acre; the:maximum number of
applications:pef yéar is.5;and the minimum retreatmerit interval is 14 days. For ULV applications: the
1 maximum: applxcntwn te 350,61 pounds active i dienit per-acre; the:maxi nuwbet of
applications,per year is 2; and.the minimun retreatment interval is: 14 days
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'mrmp {greens): The Restricted-Entry Interval, (R.Eﬁ is 24 hours. For Non-ULYV applications: the
maximum apphcahon rateis 1.25 p:mnds active ingredient per acre; the- maximum number of
‘applications per year. is 3;:and tt interval is 5 days.

Turnip (roots): The Restricted-Entry Interval (REI) is 24 houss. For Non-ULV applications:the
maximum applicalion rate is 1.25 pounds active:ingredient per acre; the maximum number of'
applications:per year is.3; and the minimusm retreatment interval s 7 days.

Vegetables, leafy, Bragsica (Colé) are listed above, and include; broccoli, Chinese braccoli, braccoli raab;
Brussels sprouts; cabbage; Chinese cabbage;. caulifiower; collards; kale; and roustard.greens.

Vegetabiles, leafy (except Brassica) are listed above-and include: celery; dandelion; endive; letfuce (head,
and leaf),

Parsley: The Restricted-Entry Interval (RED is 24 hours.. For Non-ULV spplicafions: the maximum
-application rate3s 1.5 pounds active-ingredient per acre; the maximum number of appl.lcatmns peryear is

| 2; and the mininmm retreatment intervalis 7 days.

| Spinach: The Restricted-Entry Interval (REL) is24 hours. ForNon-ULV applications: the maximum.
’| application rate s 2.0 pounds active ingredient per acre; the maximum number of applications-per year is

2; and the minimum retreatroent interval is 7 days.

Swiss chard: The Restricted-Entry Interval (REI) is 24 hours. For Non-ULV, applications: the maximum
application raté is 1.5 pounds active ingredient per acre; the maximum number of:applications per yearis
2; and the minimum retrestment interval is 7 days.

Wﬂlnu!. The Restricted-Entry Interval (REL) is.12 hours. For Non-UL\Fapp]lcahons the maximum
applicatioi raté-is 2.5 pounds actjve ingredient per acre; the maxiniarm fiusiber of ap fons per.yearis
3; and the minirmum refreatiment interval is 7 days.

‘Watermelon: The Restricted-Bntry Interva] (REX)is 12 hours: ForNon-ULV applications; the maximum
lication rate is 1.5. pounda:activ dient per. acre; the maximum number of applications per-year is
4, and the rmmmummtreatment interval is 7. days.

‘Wheat (spring nnd‘smme"ij:; The R,est;ictedi-ﬁnn'y Intérval (REI) is 12 hours; For Non-ULV
applications: the maximum npphcaﬁon rate is 1.0 pounds Acﬁvevingmdlen[ per.acee; the:maximam
aumber of: npplmauuns per year is 2; and the mi interval is 7 days. For ULV
applications: the maximum ‘application: rate‘is 0.6] ponnds active ingredient per ncre; the

‘numbey of applications per:year:is 2; and the, minimum retrédtment interval is 7 days.
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Wild Rice: The Resiricted-Entry Interval (RE}) is 12 hours. For Non-ULV applications: the maximum
npphcntlon Tateis 1.25 pounds active mgred:mt per acre; the maximum number of ﬂp_pllcntlons peryear
is.2; and the minimum retreatmentinterval is 7:days. For ULV applications: the maximumapplication
rate is 0,61 pounds active.ingredient per. acre; the maximum number of applications peryear-is 2; and the
minimum retreatment interval'is 7 days.

‘Yams; The Restricted-Entry Tniterval (RET}-is 12 hours, ForNon-ULYV applications: the:maxiomm
upplxcahonrate is 1.56 pounds active dient per acre; the maxi number of applicntions per year

i5:2; and the minimum retreatment interval is 7 d&ys

o ail direct-animal and hvesmck treatments including (goats, hog, horse, poultry, fowl, sheep
and caltle: dairy, non-dairy, factating and nomlac!ntmg)

Environmental Hazards “ENVIRONMENTAL HAZARDS” Precautionary Statements

“This product js toxic o fish, Do not apply directly-to-water. Do not contaminate water when disposing
of equipment washivaiérs or rinsate,”
“Do not apply when weathier conditionis favor drift froi iréated dreiis, Diift ahd munoff Trom treated areas
&y be hazardous to. organisms in neighboring aress.”

| Application Restrictions All products: R | Directions for Use under

| ! ‘General Precautions and
“Do notapply this productin a way that will coiitact sny personor pel, either directly or through drift. . | Resfrictions:
Keep people and pets-out of the area-during application.”

' Statements must be in the
| colorred dnd in sl caps. |
| Entry Restrictions Products Applied as a Liquid: Directions for Use under

“Do not allow people or pets to enter the treated area.witil spriys have dried.” Geaeral Precautions and
Restrictions:
‘When applied as a fogger, do not gnter treated area-until vapors, mists, and aerosols have dispersed, and
the treated area has been thoroughly ventilated
Other Application All Products/ - g Malathio Directions:for Use
Restrictions (Risk.
Mitigation) ‘Delete all directions foruse for the:followi t
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animal ls/sleeping quarters. ( ial)
‘animal premise and barns used:for dairy and livestock
stables and pens

poultry houses

animal.kenuels/slesping quarters

caitle feedlats and holding pens

feed rooms

the-feed cc

blocks dicated)

‘dops and.cats

pet food and pest stuffs.

cerenl processing ‘plants.

packaged cereals

comnercial and industrial uses for bagged flour
commercial shipping containers -fesd/food- empty:

i,

I §totages/ :
commeércial transportation facilities—feed/food ~empty
commercial transportation. facilifies~nonfeed/monfood:

i futional/industrial premi i (indoor)

P

P Sy

ial /e
dairjes/ct P ing plant (food contact)
edible and inedible commercial establishments
edible and inedible eating establishments
edible and inédible food processingplints
field or garden seeds

forest trees

rabbils on wire

golf course turf

greenhouse — smpty, orin-use

human clothing (woolens and other fabrics)
miapuie piles

mattresses

quince

residential lawns (broadcast)

‘Sewage systems

lentils

tobacco

i
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! PBE that is established.on the basis of Acute Toxicity of the end-use pmduct;muél be corpared to ‘the active ingredient PPE fn this d ‘The:more

protective PPE must be placed:in the product labeling. For.guidance on which BPE'i¢ congidered fiioré protective, see PR Notice:93-7.

2 The registrant must drop the N type filter from 'the pir tat if the pesticide product contains oris used with oil.

Instructions in the Labeling section appearing in quotations represent the exact language that should appesr on the label:

Ingtructions in the Labeling section not in:quotes represents.actious that the Togistrant should tuke to-amend thieir labels or product registrations. -

126

94

FINAL Cheminova BIOP Comments .doc



Appendix A
List of Malathion Use Sites and Application Rates

Eoliar ) . .
Ground/aerial 125 2 per cuting 14 0 i2:hr
e Foliar ] e
Apricot Ground 1.5 2 7 6 12 s
Asparagus :g‘?“‘” - 125 2 7 T : 2hrs
FPoliac T
Avocado. eround ‘ 4.7 L 2 . 30 7 2 days
Foliac  Non ULV 125 3 7 7
Barley ; . 12 hrs
Ground/serial ULV/RTU 0.61 9 7 7 ‘
‘Beaus; dry, suap, Foliar . o B N
Lima Aerial ULV only 0.61 2 7 1 12k
Foliar . ' .
Beets, garden Ground 125 3 7 i 12'hrs;
Non ULV . o ;
Blusberry (high'bush | Foliar 125 3 7 L D
and low bush) | Ground ULV/RTU 077 3 10 i 1 i 9 hrs
Braccoli, Chinesel Foliar o )
; Broceoli, Broccoli Ground/aerial 125 1 7 2 2.days
rabb :
] Foliax )
Brussels sprouts Ground/aerial 125 1 7 2 2 days
| Cabbage Foliar ' 125 3 ’ 7 7 2 days
127
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),

Ground/aerial
Foliar 1.0 7 1 12 hrs.
Caotaloupe Ground/aerial
Caneberries
.| (blackberry,.
‘boysenberry, Foliar )
dewberry, ground 2.0 7 1 12hrs.
loganberry,
| :xaspberry) :
Carrots Eg(;lolzrﬁd!nerial 125 7 ? s
Cucumber ol sl 175 7 1 2 brs
| Cauliflower jg:ﬁd/aerial 1257 7 2. 2days
. Faliar )
| Celery Groundasrial L5 7 7 Airs
‘Foliar Non-ULV 1.75 3 3
’ . Ground/
Cherries, sweet Aerial ULV/RTU 122 7 1 124rs
Foljar Non-ULV 175 3
. ¥ Ground/ ) ’ . .
‘Cherries, tart Aeridl  |ULVRTU 122 7 1 12 brs
Citrus Fruits . All states other
) . Foliar. than CA:.
{grapefruit, lemon, Ground/ 4% NA
lime, organge, serial Non-ULY o R 7 3 days
fangerine, tangelo) ’ : Y 30
E-onty:
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ULV/RTU 0.175 3 7 12 hrs
Foliar | Non-ULV 1.25 2 per cutting 14
Clover G"?“nd/ ULV/RTU 0.61 2.per cutting 14 12hrs
aerial o
—— o S— . . .
Collards Ground/aerial 125 3 24 hrs
Non-ULV . 1.0 2 3 days for
Eo]jardl detasseling
‘Corn, field Groun _— : .
zerial ULV/RTU 0.61 2 7 12 ks for 4} other
‘activites
) 3days for
Foliar Non-ULV 1.0 2 5 detasseling
Corn, sweet, and pop | Ground/
aerjal — 12 hrs for all other
ULV/RTU 0.61 2 5 ‘chivities
. Foliar ' . D
Chiayote fruit Ground/aedial 175 2 7 24 hrs
Foliar . 3
Chayote root Grownd 1.56 2 T ) 24 hrs
Foliar \ . . . :
Chestaut Ground 2.5 8 7 24 bs
. Foliar
Chinese greens . . . .
(Chinese cabbage) Ground/aetial 125 2 7 24 fies
Clover Foliar ... .. 1.25 2 per cutting 14 12°hrs
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™,
/

Groundfaerial |
Cotton (nonboll | Foliar Non-ULV 2.5 3 7 7
weevil treatment use) | Ground/aerial | ULV/RTD 122 3 7 7 2 days
s Foliar
Ciirrant Ground/aerial 1.25 3‘ 7 1 12hrs
. Foliar .
Dandelion: Ground/aerial 1.25 2 7 7 24 hrs
{ Dates Dust 423 5 2 2 days
Foliar . ) ] 1
- Bgeplant Ground/aerisl 1.56 4 5 3 12 s
i . Foliar ) .
- Eggplent, otiental Ground/seiial 1.56 5 . 5 ) 3 12 hts
b Foliar 1 me .
Endive (escatole) Ground/aerial 1.25 2 7 7 24 Ts.
Tig pollar 20 2 5 5 24Tes
Flax - oliar 05 3 7 52 12us
. Foliar
Garlic Ground/aerial 1.56 3 7 3 24 brs
Loading:
0.624.1b ait1000
Graips, stored bushels: 3 per storage
{(barley, corn; oats, | Surface treatment. Storage: g'fod 8 60 NA 12 hrs
Tye, wheat) 0312 Ibai/ton | P
bushels.
) Foliar | 3 days for girdling
Grapes, raisin, table, | ‘Ground. : : . and tying;
wine Root dip 128 2 14 8
24 e for all other
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Foliar
Grasg, forage, hay Ground/aerial 125 1 NA 4 12 brs:
. Foliar Non-ULV 125 ]
Grasses, Bermuda, Grqug‘d/ ULVIRTU 0.92 1 percutting NA (4} 12 hrs.
gerial
- Foliar ;
Guava Ground 125 13 3 2.‘ 12hrs
Verne ‘Foliar J
{ Hops: Crowmd/assial 0:63 3 7 10 12 brs
‘Horseradish A sl 125 3 7 7 241rs
Kal ‘Foliar o
‘Ground/aerial. 125 3 5 7 24 hrs.
o Tdtos Foliar . j
I(Pmmbl | Ground/aetial 125 ‘ 2 7 24 hrs
o Foliar [ Non-ULV 4.5 1 30 7 2 days
Kumguits Ground _ [ULVIRTD 0.175 2 7 i 12 hrs
Foliar . ;
Lesks ‘Ground/aerial. 156 2 T 3 24 s,
Foliar ‘Non-ULV 125
' Lespedeza ‘Grouwdd/ ULVARTY 0.61 2.per cutting 14 0 12 hrs
i acdal ) :
Lettuce, head el | 188 2 6 14 24 s
. Foliar . ;
Lg@c&lmf Ground/actial 1.88 2 5 14 24 hrs
Tupine Coliar | ULV oaly 0.61 1 NA 1 12t
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TN,

Foliar 5 day for tumip
Ground/aerial greeng
Turnips 1.25 3 T 24 hrs
7 day for tumip
reot
]. . Foliar X ;
Macadamia gut Grousid 0.94 2 7 1 12 hrs
4 Foliar ]
‘Mango Ground 125 8 7 b2 ' 12 hrs:
‘Melons (other than Foliar ! . y
| watermelon) Ground/aerial L0 2 7 . 12bes
. Foliar " T )
Mint: Ground/aerial 0.54 3 * 7 12 bes:
Mushiroorns Foliar 17 4 3 1 T2hrs
. Foliar . ;
Mustard greens Ground/aerial 125 3 5 7 24 hrs
« . Foliar - g
Nectarines Ground 3.0 3 7 7 24 hrs
Foliar ‘Non-ULV 1.0 2 7 ) 12 s
Oats Ground/ . ¥
aerial ULV/RTU 0.61 2 7 7 12 hrs
Foliar . B .
Olera Ground/aérial 12 5 7 ! 12 hxs
‘Onions, bulb, and Foliar ) - 4
green Ground/aerial 1.56 7 3 221
5 Foliar
‘Papaya Ground 1.25 4 3 12 hrs
Parsley Foliar 1.5 2 7 2 24 hrs
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|
I
i

Ground/acnai
Foliar
Parsnip Ground/aerial 1.25 7 24 hus
. . Foliar ] ;
Passion fruit Ground 1.0 7 12hrs
Foliar .
Pasture and rangeland | Ground/ ULY only 0.9375 7 12
aerial
) Foliar )
Peaches Grownd 3-.9 11 B 24 Ins
Pears Foliar 1.25 k4 12hrs
Grotind
e A Foliar . j )
Deas; dried Groudd 1.0 7 12 hrs
p Foliar )
E_ens;greeq vvvvvvvv Ground/aerial 1.0 7 12 hrs
Foliar o . -
Pecans Ground 2.5 7 24 his
. Foliar
ngpem Ground/aerial 1.56 5 12 hts
. Foliar e )
Pineapple Ground. 2.0 7 24 hrs
Foliar ) ’
Potatoes Ground/aerial 1.56 7 12 brs
. Foliar ;
Pumpkins Ground/aesial 1.0 7 12 hrs
. Foliar E :
Radish Ground/acrial 125 7 ‘ 24 s
Rutabagads Foljar -1.25 7 24kbrs |
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round/aerial :
Rice. Foliar Noo-ULV 125 2 7 7
Ground/ < . 12 hrs
aerial ULV/RTU 0.61 2 7 14
Foliar Non-ULV 1.0 3 7 7
Rye Ground/ . . . 12 ks
Aerial ULV/RTU 0.61 ‘ 1 NA . 7
oo Foliar . P "
Salsify Ground/aerial 1325 3 7 7 24 hrs
o Foliar .
Shallot Ground/acgial 1.56 2 7 3 24 bis
. Foliat’ ’
‘Sorghum Ground/ ULV only 0.61 2 7 i 12 hrs
aerial
s Foliar . . ]
Spinach Ground/aerial 20 2 7 7 24 brs
Foliar o
‘Squash, summer Ground/acrial 1.75 3 7 1 24 hrs
Squish, winter o ecrial 10 3 7 1 12hrs
Foliar ; )
Strawberry Ground/gerial ... 20 * ! 3 12hes
, Foliar . , e
Sweet potatoes Ground/aerial 1.56 2 7 0 12 hrs
i Foliar ’ :
Swiss chard Grounid/aesial 1,75. 2 7 14 Mm
"Tomatoes, Foliar ) . L o
Tomatilloes Ground/aerial 1.56 4 5 L 12 i
) Foliar Non-ULV' 1.56 5 14 3
Vetch f:s:lnd/ ‘ULV/RTU 0.61 2 per-cutting 14 0 12t
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Walnuts 2.5 3 7 24 hes
Foliar ;. o .
‘Wam:cr‘ess. Ground/aerial 1.25 ) 5 3 3 24 hrs
o Foljar P
Wa@elons Ground 15 4 7 1 12 hrs
Wheat, spingand Ié(;ilﬁrnd/ Non-ULV 1.0 2 7 7 12 hrs
winter . aetial ULV/RTU 0.61 2 7 7 12 hrs;
o | Foliar Non-ULV 1.25 2 7 7 24 hrs
Wild Rice Ground! 'y Ty 0.61 2 7 14 1245
aerial
 Yams Follar 1.56 2 7 0 24 brs
G ldl
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e St gt lasnn e g o

Cheminova, Inc.” Phone:. (703):373-8883

LI RATFR, Washingtori Offics Fac  (703)373:6887 |
i ¥ & p BN N Q. f *1600:Wilson Boulsvard' .
' ! - = Stite 700,

: Aflington, VA 22209°
March 26,2008 -

I Encl\;ﬁederhoﬁ‘

Special Review and Remglstrahon ‘Division”
Office of Pesticide. Programis; T508C.

U:S. Envirgrimeintd] Protettion; Agmmy
Ariel Rigs Builditig

1200 Pennsylvaria Avenue, NIV,
‘Weshington; DC20460

‘Rei

Fyfanon Technical (EPA Reg; No. 4787:5) and..
Malathion Techrical (EPA Reg.MNo. 4787-43)

Dear Mr. Micderhoff:

This Jetter:isa fdl]ow up:to:our letters. ofDecember 16, 2005 andDecemberlS) 2006, 30,

‘which we-idextified several uses forwhich we were: raqueshngvo‘lunta;y cancélistion. Our
firitenition is’that this’ le'tte:provide thi deﬁmfwe listiof ‘malathion uses we: are'not: supposting.

Thus, of behalf of CherinovaA/S:(Company: #4787), Tam requestingvolumtery

“ cancellation of the' fol]owmg uses from ouridlathion technizal rs,lstrm‘mns

% s - _si_"; S5 & e e

all direct ammaland]:vestodrtreatnmts Hicluding:(goats, hog, horse,, potiltry; Fowl, s‘heep
#nd caitle: déiry, Hionsdairy, lactdtingand. non-lacfagng)

- gl keme'ls/s"leepmg quartets (commercial)

stmal premise-and barns usedl-for dairy audhvestock
cats. -
catile feed concentrate blocks: (mn—medlcated) .
caftle feediots and holdmgpens .

cefed] processmg plariis

comimerdial andiridustrisfses:for bagged Flous

-commercial. stora,,eslwarehousespremzses (excludmvstoreii gram :&clhﬁessuch assilos)y -

. cummsrczalmansportahonfacﬂmas Heed/ood = empty

commercial: ttan_qurtauonﬁ,c:hbgs ~nonfeed/nonfood
commercial/instiftufionalAndnstrial premises/equipment (indot?) .

dairies/cheese. processing:plant equipment (food contact).

tirect anithal treatments ingluding 4l livestosk (horse; hog; sheep;.gost; poultry; fowland

sdairys, nnn-ﬂmry, lactating and nox-lastating cattle) end péts

LI 3

= édibleand inedible.eating establishments - : R

. dogs

edible:and iniedibleicommercial estéblishments
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‘ edfble andmedﬂﬂe food processmg plants

fleld or garden seeds- .
forest trees (mcludngoualas ﬁr gagtern ; plne hemlock, larch, pmes, :cd pine, spruce, and.

true i)

golf course turf

preethouse ~ empty

greenhouse -inse.

human clothing {woolens and ether fabrics)
.indoorhard surfaces

;ndoor premises

amattresses

ackagedceredls |

petfoods and feed sttt
poultryhouses

xabbits onwire .
‘residentialsdust formulations
résidential lawns:(broadcast) ' MR .
tesidential pressurived:can formulatiors:

‘Sewagé:systems ¢

stables and pens:

cifrus, pos’s-harvest*use on dried c1trus pulp

cratberry .

flax: : ‘ .

giape; postsharvestuse ph raisin drying trays b

Tentil

peavine :

safflower
sunflower, pre-harvest

tobaceg

e & o o
g ¢
@
R
4
Q
3
o

LR L S A I B I Y N R R R N ) » ¥

. Pleasomoterthat the residential lawiibrosiloast nse-vias thesnbject of e previons voluntary”
sancellationrequest-dated March 18,:2002.

Cheminovais willing:te waive the T 80—day -cominext penbdfar the:F ederal"Regster 6(E)
10tice;that out: ‘reqest; mvgexs if that woiild assist the: Agcncy in facilitating our fequest.
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Hyouhave any quesﬁons o concems regardmg this reiest, pleaseda 06t hes1tate focall
- meat 703-373-8883,4xt2,

Vice: chmdent, Globalliegulatury A0S,
Cheritriova, T,
TEPA Agentfor CheminovaA/S.

o TngeMargrethe Jensen, Cheminova 4/
Keari Mavian; Cheminovg, Tnc.
Dayid Menott, Pillsbury Winthrop
Pa Whaﬁmg, Chermingva, Ine,
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§ &% UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
~ ‘WASHINGTON, D.C. 20460 '

‘OFFICE OF
PREVENTION, PESTICIDES
AND TOXIC'SUBSTANGES
Ms: Kari Mavian " WAR 14 2007
Senior Regulatory- Affairs Manager :
Chenriingva, Inc.
1700 Route 23, Suite 300

‘Wayne, NJ 07470
‘DearMs. Mavian:

SUBJECT:  Supplemental Label for Boll Weevil Eradicatiori Program

Pyfanon ULV
EPA Registiation No. 67760-34
Yot Submission Dated Janudry 5; 2003

The supplemental, labeling referredto above and submitted in connection with
reglstratlon under the Federal Insecticide, Funglclde and Rodenticide Act, as amended, is
acceptable; At your next label printing, or within.one. year, whichever comés first, , you
raust incorporate: this supplemental labeling into: the main product labeling.

your ﬁnal pnnted label before you release the: product for siupment

Sincerely yours,

Matilyn A Mautz
Biologist
Insecticide-Rodenticide Branch
Registration Division. (7 504P)
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et

SUPPLEMENTAL LABEL

T S P T

A CCEPTED|

| Fyfanon® ULV L MR 14
- 3 EPA Reg.'. No. B7760-34 ; ylﬁdmﬁwmrw& :
: * Regigtomedt muﬁ:sﬁw M

...rAB.'gg.“h 14,7754 34

KEEP OUT OF REACH OF CHILDREN
CAUTION
N DIRECTIONS FORUSE
It is a violation of Federal Law'to. use this product in & mariner inconsistent with its. labeling.

Read the entire iabel. Use strictly'in accordance. with precautiénary statements -and
directions, and with applicable state:and federal regulations.

IN CASE OF A'MEDICAL EMERGENCY INVOLVING:THIS PRODUCT, CALL-;TdLL
FREE, DAY OR NIGHT, 1-866-303-6950 .

UseDirections.

: Crop Pests controlied | Fl, oz/acre | Comments Pre-harvest
‘ v interval
| Cofton Boll Weevils 8~16 | Earlyto midseason 0
; |16 { Late season

| Foruse:on: cotton: Fyfanon ULV can be used alone as.a Fyfanon ULV concentrate spray or
- diluted in once-refined cottonseed or vegetable oil sufficient to make at least one quart of
: ﬁnlshed spray per-acre.

USE PRECAUTIONS. FOR APPLICATION TO.COTTON TO CONTRGL BOLL WEEVIL

“Treatmerit:supervisors and applicators must be aware of all sensitive areas near cotton fields,
including: schoals, hospitals, nursing-homes, churches, occupied:dweliings, parks, recreation ageas, .
bodie’s of water, and potential habitat for threatened and endangered species.” :

“For aefial appllcatlons spray equipment must be adjusted so. that the volume madx:.n diameter is 100
-microns (Dv'0.5 = 100um) or greater (Very Fine: or coarser spray. giccording to: ASAE §572. The
\ sffects of flight speed, nozzle angle and type, and pump pressure on the droplet sizs spectrum must
P be considered."

e ran
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B, F—-

ST

| “For:aerial: appllca'tlons, the spray boom should be' mounted on the aircraft. as to minimize driftcaused |

| nozzles must not be placed beyond 75% of the wingspan or rotor diameter.”

| Applications:more than 10 feet above the crop canepy should be avoided.”

1 “Global positioning systems (GPS) should be ysed to.guide piiots and fo-manitor each application.”
! Ground equ:pmer{t should ufilize-a controlied air fiow fo facilitate parficle-size and spray deposition,
{.and should be used at a vehicle-spsed of 4 1o 10 mph. Spray equlpment must be adjusted so that the |
*| volume median diameter:is 100 microns (Dv0.5 = 100um) or greater.”

“Ground equipment should be used+to treat field edges. when _possx_ble,v covering areas that can not be

| adjusting the path:ofthe aircraft upwind,” ‘

1 “Do not:make aerial or ground applications into tempéraiure inversions. Inversions are:characterized -
| presence of an inversion in humid areas. The applicator may detect the presence of an: inversion.by

': “Applications:will not be made‘when people are in or nearinfested cotton fields or, to the degrée

| possible, when people are present in or near adjacent sefisitive areas.”

-| "Application wilf not be: -made; when.rainfall is 'immine nt.

1 “Before beginning treatment, program personnet shall nofify ali registered apiarists.in. ornear the
treatmient arsa of the déte. znd: approximate time .of treatmen

by wingtip.or rotor vortices. The minimum practical boom length should be. used and outermost

“Spray should be released at the lowest height consistent with pest control and fligfit safety.

treated effectnvely with alrcraft because of obstmctrons Whlch may aff'ec‘t app'hcator safety or where;

sensxtlve areas.”

“Do not.apply when wind velocity exceéds 10-mph. Treatments should be applied when winds are
calm, or moving away from adjacent sensitive areas.”

“When applications. are. made: with & cross-wind, tie swath will be displaced downwind. The
applicatormust compensatefor this displacement at the downwind' edge. of the appiication area by

by stabie air and increasing temperatures with. height above the ground. Mist orfog may indicate the

producing smoke and observing:a smoke layer nearthe ground surface.”

®Fyfanori is:a registered frademark of Gheminova;

‘THIS LABEL MUST BE IN THE POSSESSION OF THE USER AT THE TIME OF APPLICATION.

PLEASE REFER'TO CONTAINER LABEL FOR ADDITIONAL PRECAUTIONARY STATEMENTS.
IN ADDITION TO THE RESTRICTIONS LISTED HERE, THE USER MUST FOLLOW ALL

-APPLICATION DIRECTIONS, RESTRICTIONS, AND 'PRECAUTIONS OTHERWISE LISTED ON

THE EPA REGISTERED LABEL

15107
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Appendix D

BWEP Operational Procedures and Mitigation Measures

BWEP Operational Procedures

All Methods of Control

1.

All applicable Federal, State, and local environmental laws and regulations will be
followed during boll weevil control operations.

Sensitive areas (water bodies; parks; and occupied dwellings, such as homes, schools,
churches, hospitals, and recreation areas) that may be adjacent to cotton fields will be
identified. The program will be adjusted accordingly to ensure that these areas are
not negatively affected.

Environmental monitoring of the program will be in accordance with the current
environmental monitoring plan.

All cotton fields will be trapped. During the initial diapause year of the program, all
fields will be treated from “ten percent cracked boll” until there is no hostable
material remaining. In subsequent years, only hostable fields from which boll weevils
have been caught will be treated.

All program personnel involved in chemical applications will be instructed on the
safe use of malathion, the safe use of equipment, and on operational procedures. Field
supervisors will train Field Technicians, mist blower operators and high-clearance
sprayer operators on operational procedures, and monitor their conduct during

working hours. ’

Aerial Applications

1.

2.

All materials will be applied in strict accordance with EPA- and State-approved label
instructions.

Aircraft, spray equipment, and pilots that do not meet all contract requirements will
not be allowed to operate.

All USDA, APHIS, Plant Protection and Quarantine employees who plan, supervise,
recommend or perform pesticide treatments must be certified under the APHIS
pesticide certification plan. They are also required to meet any additional
requirements of the State where they perform duties involving pesticide use. All
Foundation personnel involved in pesticide application must maintain State pesticide
applicator certification as required by state law.

Only certified aerial applicators who have been familiarized with local conditions will
be used by the program.
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5. To minimize drift and volatilization, applications will not be made when any of the
following conditions exist in the treatment area: wind velocity exceeds 10 miles per
hour (or less if required by State law); prevailing wind is blowing toward a nearby
residence or other sensitive site; rain is falling or is imminent; fog is present, or air is
turbulent enough to seriously affect the normal spray pattern; or temperature
inversions exist that could lead to offsite movement of applied material.

BWEP Mitigation Measures

All required State and local authorities will be notified upon initiation of the program.
The notification will advise State and local authorities of the need for any assistance in
identifying sensitive areas in proposed treatment areas.

Protection of Bees

Before beginning treatment with malathion, program personnel shall notify all registered
apiarists in or near the treatment area of the date and approximate time of chemical
treatment.

Protection of Wildlife

5. All control operations will be conducted with appropriate concern for their
potential impact on endangered, threatened, and proposed species identified in
this document.

6. APHIS has prepared a biological assessment for federally listed endangered,
threatened and proposed species found within all U.S. cotton-producing counties
from species information provided by the U.S. Department of the Interior, Fish
and Wildlife Service (FWS) and State wildlife agencies.

7. Adequate protection measures are developed for federally listed endangered,
threatened and proposed species through the Endangered Species Act, section 7,
formal and informal consultations with FWS. Specific biological and
distributional data for species is gathered in discussions between APHIS, Plant
Protection and Quarantine, local FW'S offices, State wildlife agencies and the
Foundation before operations begin.

8. Species and habitats protected by State laws are addressed in site-specific
assessments as needed.
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Appendix E

Fruit Fly Cooperative Control Program
Summary of Operational Procedures and Mitigation Measures

Standard Operational Procedures

A. General

1. All applicable environmental laws and regulations will be followed.

2. All program personnel will be instructed on procedures and proper use of
equipment and materials. Field supervisors will emphasize these procedures and
monitor the conduct of program personnel.

3. All materials will be used, handled, stored, and disposed of according to
applicable laws so as to minimize potential impacts to human health and the
environment.

4. All applications will be made and timed in such a manner as to minimize potential
impact to the public and nontarget organisms, including endangered and
threatened species.

5. Environmental monitoring of fruit fly programs will be according to individual
site-specific monitoring plans that take into account the characteristics of the
specific program areas. Monitoring components may vary from program to
program.

B. Chemical Applications

1. All pesticides will be applied by certified applicators according to label
instructions and applicable quarantine or emergency exemptions.

2. All pesticides will be stored according to U.S. Environmental Protection
Agency guidelines and local regulations. Pesticide storage areas will be
inspected periodically.

3. All mixing, loading, and unloading will be in an area where an accidental spill
will not contaminate a stream or other body of water.

4. To the degree possible, pesticides will be delivered and stored in sealed bulk
tanks, and then pumped directly into the tank of the aircraft or ground
equipment.

5. Any pesticide spills will be cleaned up immediately and disposed of in a
manner consistent with the label instructions and applicable environmental
regulations.

6. All program personnel will be instructed on emergency procedures in the event
of accidental pesticide exposure. Equipment necessary for emergency washing
procedures will be available.
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7. All APHIS employees who plan, supervise, recommend, or perform pesticide
treatments are also required to know and meet any additional State and local
qualifications or requirements of the area where they perform duties involving
pesticide use.

8. All pesticide applicators will meet State licensing requirements for the program
area State; reciprocal Federal/State licensing agreements may be honored for
this program.

9. Pilots, loaders, and other personnel handling pesticides will be advised to wear
proper safety equipment and protective clothing.

10. Manufacturers’ Safety Data Sheets for program pesticides will be made
available for program personnel.

11. Program officials will notify hospitals and public health facilities of pesticide
treatment schedules and the types of pesticides used.

C. Aerial Operations

1. Prior to beginning operations, aerial applicators will be briefed by program staff
regarding operational procedures, application procedures, treatment areas, local
conditions, and safety considerations.

2. All lead aircraft will use loran RNAV-R-40 guidance systems or an equivalent
system to assure the accurate placement of insecticide. All aircraft used in aerial
insecticide application will use the Pathlink System or an equivalent system
which provides a permanent record of the flight and applications.

D. Risk Reduction

1. Program personnel will use dye cards (cards sensitive to malathion bait spray),
as needed, to determine swath width during calibration and monitoring. Dye
cards are used in monitoring to validate swath width and droplet size, and for
evaluation of the potential for drift.

2. Aircraft, dispersal equipment, and pilots that do not meet all contract
requirements will not be allowed to operate.

E. Ground Operations

1. Ground applications of chemical pesticides will be made to fruit fly host
environments only.

Mitigative Measures

A. Protection of Human Health Workers

1.  Applicators, mixers, and loaders of chemical pesticides will be advised to
have periodic cholinesterase testing.

2. Unprotected agricultural workers will be advised of the respective reentry
periods following treatment in agricultural crop areas.

B. The Public
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’ 1.  Program personnel shall notify area residents by at least 24 hours (but in
practice, often as much as 1 week) in advance of the date and time of planned

; pesticide treatment.

a. Notifications will be in English, Spanish, or other languages as
necessary, based on the ethnic structure of the community.

b. The notification shall include basic information about the
program and, if applicable, procedures to prepare residents for
the presence of aircraft.

2.  Any residents within the treatment area who are listed on State public health
registries as hypersensitive to chemical exposure will be informed of the
planned times and locations of all applications of malathion bait spray. They
will also be advised that they may contact their physicians regarding ways to
minimize their exposure t to program chemicals.

3.  Residents will be advised to remain indoors, take pets indoors (or provide
cover for them), and cover garden fish ponds during spraying operations.

4. Residents will be advised to cover cars to protect them from possible damage
caused by the bait spray.

5. A telephone hot line will be established before an eradication program and
maintained during the program to keep the public informed of the most
current and complete information available.

C. Protection of Nontarget Species
1. Honey Bee Protection

a.  APHIS or a State cooperator will notify registered beekeepers of
program treatments before chemical applications are conducted.

b. Information describing profection measures which can be taken by
beekeepers to protect their colonies will be made available through
beekeeper associations and State Agricultural Extension Agents.

c.  The telephone hot line will describe protective procedures for
beekeepers in addition to its primary function of informing the
general public and answering questions concerning the fruit fly
eradication program.

D. Risk Reduction

1. Beneficial species

a.  Program managers will consult with State plant protection officials
regarding programs involving the use or release of beneficial
species and biocontrol agents and will adhere to any
recommendations provided by the State officials.

2. Endangered and Threatened Species

a. APHIS or its designated non-Federal representative will consult
with the U.S. Department of Interior’s Fish and Wildlife Service,
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under the provisions of the Endangered Species Act, Section 7, for
the protection of endangered and threatened species.

b. APHIS will implement measures mutually agreed upon with the
Fish and Wildlife Service for the protection of endangered and
threatened species.

3. Wildlife, Livestock, and Pets

a. All control operations will be conducted with appropriate concern
for potential impact on nontarget organisms, including wildlife,
livestock, and pets.

b. Homeowners and agriculturalists will be advised by written
notification and telephone hot line of the ways in which they can
protect livestock and pets.

E. Protection of the Physical Environment

Program activities will take into account site-specific aspects of the program
area and will be tailored accordingly to maximize program efficiency and
minimize potential adverse effects.

Treatment areas will be inspected before any treatment to determine the
presence, location, and nature of sensitive areas. Where aerial applications
could result in an unacceptable potential risk to a sensitive area, the program
manager(s) will determine the need for approved alternative controls, as
described in this analysis.

Aerial chemical applications will not be made where water contamination
poses a major concern. Buffers with no aerial treatment (i.e., ground
applications only) will be maintained around “major”> water bodies (those
named on 1:24,000 USGS Quadrangles) unless monitoring results and/or
consultations with the State and EPA conclude otherwise.

Applications may be made by helicopters to enhance accurate delivery of
pesticides, as well as increase safety for applicator pilots.

To minimize drift, volatilization, and runoff, pesticide applications will not be
made when any of the following conditions exist in the treatment area: wind
velocity exceeding 10 mph (or less if required by State law), rainfall or
imminent rainfall, foggy weather, air turbulence that could seriously affect the
normal spray pattern, or temperature inversions that could lead to off-site
movement of spray.

Sensitive areas (including reservoirs, lakes, parks, zoos, arboretums, schools,
churches, hospitals, recreation areas, refuges, and organic farms) near
treatment areas will be identified. The program will take appropriate action to
ensure that these areas are not adversely affected.

To the maximum extent possible, program managers will coordinate with
other programs to reduce potential for cumulative impacts.
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Appendix F
‘Qyﬂ' av%‘” , . )
4 X % | uNITED BTATES DEPARTMENT OF COMMERCE

&l; 1 National Oceanic and Atmoespheric Administration
D & NATIONAL MARINE FISHERIES SERVICE

ThesotT | ‘Northwest Region L

17600 Sand Paing: Way'N.E:, Bidg; 1

Seattle, WA 88718 -

6 ¥ b,
T

Refer to NMFS No; . e
2006/01045 . ‘May 8, 2006

M. Mitehell Nelson *
USDA APHIS

6135 NE 80" Ave, Ste A5 .
Portland, Oregon  97218-4033

Re:  Reinitiation of Endangered Species. Act Section 7 Informal Consultation and Magrisofi-
Stevens Fishery Consetvation and Management Act Bssential Fish Habitat Consultation
for'ttie Animal and Plant Health-Inspectior Service’s Rangeland Grasshopper and
Mormon. Cricket Suppression. Program for Eighteen-Counties. in Central and Eastern;
Oregon - . T :

Dear My, Nelson:

On Mar¢h13, 2006, the National Maritié Fisheries Service: NMES)received your request for
written:concurrence that thie effects of implementing the. Ahimal and Plant Health Inspection.
Service’s:(APHIS) Rangeland Grasshopper and Mormon Cricket Suppression. Program, as
proposed; pursusnt to; section 417 of the Plant Protection Act, is “not likely to adversely-affect”

(NLAA) species listed as threateried:ot endangered under the Endangered.Species Adt (BSAjor

their designafed critical habitat, Therequestinciuded the information necessary to complete an

essential fish habitat (EFH).assessment undcr‘the:.Magnuson-'S,tevm-Fis'hez;y ‘Conservation-and'

‘Management Act (MSA). This consultation is & reinitiation of a previous informal consultation, )
which conéluded with a letter of concurrence: dated June 15, 2004 (xefer to NMES No.: ;

2004/00559). -Consultation is; being reinitiated due to-the: September.2, 2005, designatios of
eiitical habitat (70 FR 52630)for several species'addressed inthe June 15, 2004 letter of , N
concurrente, The tritical habitat designation bécame:effective.on Japuary.2,:2006:

This régpoise to your lsiter was preparedby NMFS pursuant to section 7(s)(2) 6F the ESA,
-implemenﬁn%mgulations at-50-CFR 402 and agency guidance for_-prep'aration of letters of
concurrence, and concludes-that fhe action, as proposed, is NL:A A Lower Columbiz River
(LCR) steclhead, (Oncorhynchus inykiss), Middle Columbia River VICR) steelhead, Snake River
Basin (SRB) steelhead, Upper Columbia River (Ut CR):stesthead, LCR Chinook salmon ¢0-
tshawytscha), Saeke River (SR} fall-run.Chino ok salimén, SR, spring/stwnmer run Chinook
salmon; UCR springérin Chinook salmon, LCR. coho satmon (O, Fisutch), Colutibid River chum.
salmon (0. ketn); and'SR soskeye salmon(0. nerka) or their designated critical habitats.

¥ Memorandium from D, Robert Lohn, Regional:Admimistrator, to'ESA Consaltation Biclogists (guidance

‘on informzliconsultation:and preparation:of letters of conourrence). (Jamuary 30; 2006):. . M\}

l@i?rimd'on-ftecycied Paper
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This letter:also transmits the restilts of ouranalysis of the effects of the propesed action on EFH
pursuant to'section 305(b) of the MSA, implementing regulations at:50' CER 600:920, and
agency guidance for use of the ESA consultation process to:complete EFH: consult:at:um,2 and
concludes that the action, as ‘proposed, is not likely to-adversely-affect EFH de51gnated for
Chinook salmon and coho salmon. Therefore, no conservation measures are provided at this
‘time and-no-further response is necessary. »

DESCRIPTION OF THE PROPOSED ACTION

“The proposed actnon is. mtended 1o suppress oufbresks of grasshoppers and: Mormon erickeétsion.
TFederal, stite, and privately-owned rangelands in eighteen. counties'of cenfrab and eastern;
Oregon, inchiding Baler, Crook, Deschutes, Gilliam, Grant, Hamey, Hood River, Jeffersorn,
Lake, Klamath, Malheur, Morrow, Sherman, Umatilla, Union, Wallowa, Wasco, and Wheeler
Counties. Malathiion, carbaryl, :and diflubenzuron. insecticides will be used. “The program is |
inténded fo reduce the economic Jmpact of grasshopper and:Mormoxn cncket infestatious on
rangeland - _
The: present consultahon differsifrom the proposed action in the. consu!tanon completed June 15,
2004, in'three aspects. The. proposed ground :application buffers:beside” “perenmial streams: w1thm
HUC4subbasing with listed. species 1siow:300 feet instead.of 500 feet; no-application buffers
for intermittent streams. have bean added, and: ground apphcatmn of diflubenzuron has been

included. :

In feshonse to a:lawsuit against the Envuonmental Protecuon Agency-(EPA), the United States
District:Court for the Western District efWashmgton otdered an injunction éstablishing buffers

“for pesumde application: besitde. “sa]mon-suppomng Yyaters” in Washmgton, Oregon, and

California.® On January 22,2004, the court ordered buffers 6f 100 yards for'aerial dpplication
and 20 yards for ground. applmatxon of certain pesticides.. Carbaryl, malathion, and
diflubenzuron are incinded in the list, however APHIS hasiproposed buffers that are s tinimur.
of four times that of the court order: (% mile for aenal apphoanon and 300 feet.for closest ground

apphcatlon)

The-eighteen certral 4nd eastern'Oregon éouﬁﬁéé covered by this ébnsulﬁﬁon dre surveyed.
annually tc help predict where outbreaks:of: grasshoppers or Mormonscrickets may- occiir;
Treatments will only-occurwhen these areas'have infestations of grasshoppersior. Mormon:
crickets at aTevel that'is economically prudent fo’suppress with treatment. Annual’ suppréssion,
activities may begin as early as:May 1, and: continue through grasshepper season which ends'by
Tiily 31 of the'same yedr:. This: consultanon covers.suppression activities: descnbed by APHIS
beginning on May'1; 2006, and will expue September 30, 2009

2 Memorandum from William T, Hogarth Actmg Adnnmstrator for Fisheries, to Reglonal Adminisirators
{nationial finding foruse of EndangerediSpectes Act: section 7 consultation process to complete.esséntial fish. habitat
consultauons) (February:28,.200 0.

3 Washmgton Toxics: Cualition, etal, v. EPA Informahon and fing] niling availableat:

nfead 1/ er/wic/.
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APHIS pmposes to suppress economxcally-damagmg mfes'ra’cxons of grasshoppers and Mormon
crickets tsing conventlonal rates of application of malathion, carbary], and diffubenzuron.or
reduced agent area tréatments (RAAT) with these insecticides. The RAAT strategy alternates
+reated and untreated swathsrather than treating the entire irifested area, Four methods of.
insecticide dispersal are proposed by APHIS: (1) Aniltradow yolume (ULVY lquid spray
applied.aerially; (2) applying diflubenzuron using a:vehicle-mounted sprayer; (3) applying
carbaryl bait aerially; and (4) applying:carbaryl bait tsing ATVs with 2 vehicle-mounted
spreader. All applicable Federdl, state, tribal, and local environmental laws arid regulations will

be followed during; suppressmn activities, _ -

F or’ convermona] rates of application, APHIS proposes to use: malathlon at{. 62 pounds/acre
{Ibisfac) of active ingredient for ULV spray, carbaryl at 0.5 Ibs/ac:of active ingredient for ULV
spray, cafbaryl 4t 0.5 lbsfat of active ingrediest ) for ‘bait apphcaﬁons and difhibenzaroriat 0:016.

Ibs/acre of active ingredient for ULV spray. -

The RAAT method would use malathion apphcaﬁon at 0.3% Ibsfac of active ingredient for LY
spray; carbaryl at 0.25:Iba/ag of active: ‘ingredient for ULV spray, carbargl at 0.20 Tbs/ac of active
ingredient for bait application, and diftubenzuron:at:0.012 [bs/ac-of active ingredienit for ULV
‘spray. In addition to the reduced coricentrations, the RAAT method lso affects a smaller area.
The areaof insecticide. application will vary from 20% ‘to 67%: of the'total treatment atea: All
‘malathion and carbaryl ULV sprays will be applied aérially, dlﬂubenzuron ULV 'sprays-and
carbaryl bait may be applied aerially or by ATVS.

‘The following conservatxon measures will be: mplmnented as; part of the proposed astion

‘1. APHIS wﬂl contact NMFS’ Eastern Oregon Habltat Bratich (EOHB}pnor 10 application.

‘to determine proxinity of. ESA-listed fish to' areatobe treated:

9. Perennial streams withtn HUC4 subbasins with listed species will have & %-mile tio-
application bufferfor ULV aetial ‘applications:

3. Intermittent streams-within five milesof habitat occupied by listed'species will have:a
300-foot no-application buffer for ULV -aerial apphcaﬁons .

4, Perénnial strearhs within HUGH subibasins with Hsted species will hiave 2 500-faotmo-
pplication buiffer for carbaryl! bait aerial applications.: .

5 Intermittent streaims withir five miles of habitat becupied by listed:species-will have:a
100-foot io-application buffer for carbaryl] battaerial: apphcauons

6.  Perennial streams within HUCH stibbasins with listed:species will have-a 300-foot no-
application bufferfor ground ULV and carbaryl bait applications. .

7. Intermitfent-strears withinfive miles:of iabitat occipied by lisfed species will havea
'100-fot no-application buffer for ground YLV and carbaryl bmtapphcahons

g All msectlcldes will b¢ used in accordance with the Iabel )

Conservatxon ‘measures for intermittent streams'in'this document refer- on]yto those streams-identified 2t

V the ] 100 000°s¢ale in the: SmamNet ‘Pactfic NW Interactive Mappet

streammetorg/snetmiappit/viewer i) that do:not. contain water at th;, time of pesticide apphcahnn
These streams will be identified cooperatively by AFEIS and NMPS when NMFS s notified of proposed.

application.
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Q. Ivﬁxmg, loading, and unloadmg vall take place 'in areas where an acczdental sp1ll ‘would

not contaminate a waterbody.

'10.  Global Positioning System:(GPS) coord,mates or shape filés if-available, will provide
pilot guidance on the parameters:of the:spray block. Ground flagging or markers should,
accompany GPS coordinates, when' necessary, 16 delineate the project area anid to bmit
aress ﬁ-om treatment.

11, Appropnate field persorinel wﬂl utlhze two-way commumcaﬁon équipmierit.
Communication will be: avallable for contmuous contact between pilots and. the
comraetmg officer.

12.  To minimize drift and volatilization, aerial apphcaﬁons -willnot be conducted when wind
velocity éxceeds, 10 miiles per hour;; atempe:ature inversion.is'in place, rain is imminent,
fogiis present, or foliage:is wet.

‘13.  Weather conditions at the treatment area will be:monitored by trained personnel before
and during application. Operations will be: suspended -at2ny time that weather conditions.
could? Jeoparchze the safe or effective: placement 01 fthe. spray Ol im:get areas.

ENDAN GERED SPECIES ACT

In the request:for concurrence, APHIS determmed that the action,’as:proposed; is NLAALCR
steelhead, MCR steclhead, ‘SRB steelhead, UCR steelhead, LCR Chinook: salmon, SR fill-run
Chinook salmon, SR spring/summer run Chinoslk salmon, WCR-spring-run Chinook salmon,
LCR ¢oho:salmot, Columbm River.chum salmon, and SR sockeye salmon or then: desxgnated
critical habitats (Table 1), . . :

For purposes of the: ESA, “effects of the action™ eans the: direct anidl md:rect effects:of an action:
on the listed species or critical habitat, together with the effects of other activities that.are
interrelated or mterdependent with that action: (see, 50 CFR 402.02). The:applicdble standardto:
find that a proposed action.is NLAA. listed species or oritical habitat is that all of the effects of
the action arg expected 16 be discouiitable, mszgmﬁcant, o campletely beneﬁcml (Lohn 2006)

fhat the &ffect’ cannot be. meaningfully measured, detected, or evaluated as ':ake‘ Beneﬂclal
effects are. contemporaneous positive effects without any. adverse: effect 10 ﬂze Tisted: specxes or

cnt1cal habiat, even 1f the Jorgiterm. effects are beneﬁcml
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Tablel. - . Federal Register: nouces for final rulés that list threatened and endangered species,
designate critical habitats, or apply protective regulatlons to listed species
considered in this consultation. (Listing status: “T* means listed as-threatened
under the ESA; ‘E’ means listed as endangered).

Species Listing Status * .. Critical Habitat . Protective Regulations
Chinook salmon (Oncorkyrnchus tshawyischa) ) i
Lower Columbia River . . T 6/28/05; 70 FR37160  9/02/05; 70 FR 52630 6/28/05;70 FR.37160

Upper Columbia River spring-run  E 6/28/05; 70 FR 37160 9/02/05; 70 FR 52630 ESA section 9 applies
Snake River spring/summer run T 6/28/05; 70 FR 37160 *  10/25/99; 64 FR 57399  6/28/05; 70 FR 37160

Snake River fall-run T 6/28/05; 70 FR37160 - 12/28/93; 58 FR 68543 6/28/05; 70 FR 37160
Chum salmon (0. keta)

Columbia River T 6/28/05; 70.FR 37160  9/02/05; 70 FR 52630.  6/28/05;70 FR 37160
Colo salmon {Q. kisuich) - ’ ] .

Lower Columbia River T 6/28/05; 70°FR 37160.  Not applicable -6/28/05; 70 FR 37160
Sockeye salmon (0. nerka) I )

‘Snake River: E 6/28/05, 70 FR 37160  12/28/93; 58 FR 68543  ESA section 9 applies
Steelhead (0. mykiss) e e T e eeeee b . -

Lower Columbia River T 1/05/06; 71 FR 834 . 9/02/05 70 FR 52630 . 6/2B/05; 70 FR 37160

Middie Columbia River | T1/05/06; 71 FR 834 . -..5/02/05; 70 FR 52630 6/28/05; 70 FR 37160

Upper Columbia River T1/05/06; 71-FR. 834 '9/02/05; 70 FR 52630 _ 6/28/05; 70 FR.37160

Snake River Basin T 1/05/06; 71 FR.834 :9/02/05; 70-FR 52630 6/28/05; 70 FR.37160

The effects of the action, as proposed, are:reasonably likely to include exposure of listed
juveniles, prey, and critical habitat to low concentrations-of malathion, carbaryl, and
difliubenzuron. .All of the effects associated with the proposed action will be limited to a.day or
two. The bmlogmal essessment includes GLEAMS.modeling results for expected chemical
concentrations iri“water for each chemical. A worst-case scenario was modeled separately for
each chemical and included maximum aerial application rates with no buffer along a stream that
is 0.76 meters (m) deep, 1.52 m wide, with a velocity of 3.60 m/second. The model predicted a
concentration of diflubenzuron which would result ih sublethal effects to Daphnia and no
apparent effects to salmonids or other prey items, a concentration of carbaryl which would resnit
in sublethal effects to invertebrates and may result in sublethal effects to-salmonids, and a
concentration of malathion which would result in lethal and sublethal effects to salmonids.
However, the no-application buffers along perennial and intermittent streams in HUC4 subbasins
with listed fish-and other conservation measures will finction to prevent harmful concentrations
of diffubenzuron, carbaryl, and malathion from entering stream water. :

The NMES concludes thatall effects of the act.ioﬁ, asproposed, are insignificant and therefore
are NLAA LCR steelhead, MCR steethead, SKB steclhead, UCR steelhead, LCR Chinook

salmon, SR: fall-run ‘Chinook salmon, SR spring/summér run Chinodk salmon, UCR. spring-ruti
‘Chinook salmon, LCR coho salmor, Columbia River chum salmon, SR sockeye salmon and
«designated critical habitat, Thereisa chance that small amounts of insecticide will enter streams
through drift during application or through overland flow during an extraordinary summer rain
event. The concentrations of insecticides-expected to enter streams.are so small thatthe greatest

effects would beslight changes in invertebrate prey behavior, Listed juveniles would notbe
directly affected, but changes in the ability of invertebrates to avoid predators could slightly
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increase or decrease juvenile salmonid prey availability. A cha.ﬁge in prey behavior and the
corresponding change in availability to listed Juvemle salmomds Would be so small and shght

that it could not'be meanmgfully measm:ed

Reiritiation of consultation-is required and shall be requested by the A.PHIS or by the NMFS,
where discretionary Federal involvement or control Gver the action has been retained or is
authorized by law and: (1) new information reveals effects of the action that may affect listed
specles or critical habitat in & manner or to an extent not previonsly considered; (2) the identified
action is subsequently modified in 2 manner that causes an effect to the listed specxes or critical
habitat that-was not considered in this concurrence letter; or (3) a new species is listed or critical
habitat designated that may be affected by the 1dent1ﬁed action [50 CFR 402.16]. This concludes

the ESA portion . of thlS consultation. .

MAGNUSON: -STEVENS FISBERY CONSERVATION ANi)"MANAGEl\mNT ACT

In supplemental information provided followmg the request for ESA concurrence, the APHIS
determined-that the action, as proposed, is not likely to adversely affect EFH designated for
Chinook and coho salmon,’

For purposes of MSA, “gverse effect” means any impact which reduces quahty and/or quantity
of EFH. Adverse effects may include direct (e.g., contamination or physical disruption), indirect
(e.g., loss of prey, reduction in species’ fecundity), site-specific or habitat-wide impacts, )
inchiding individual, cumulative, or synergistic consequences of actions {50 CFR 600.910(a)]-
Avoidance and minimization measures are.analyzed by NMFS as patt the action, as proposed..
However, NMFS will not consider proposed .compensat_ory.miﬁgaﬁon as part of the effects.
analysis, although completing sufficient compensatory mitigation for'the effects of action may
‘make the net effect of that action heutral or positive for EFH. ' .

The effects of the-action, as proposed, on EFH. are the same as those described ahove inthe ESA
portion.of this document a.nd NMFS concurs with the ﬁ.ndmgs in the EFH assessment.

Because the properties of EFI-I that are necessary for the: spawnmg, breeding, feeding or growth
‘fo maturity of managed species in the action area are the same or: similar to the bioclogical
requirements of ESA-listed species as-analyzed above, and because the conservation measures
that the APHIS included as part of the proposed action are adequate fo avoid, minimize, or
otherwise off set those adverse effects to designated: EFE, NMFS has no conservation
recommendations to make at this time and no reportmg is necessary. ThlS conclides the EFH

-portion of this consultation.

‘The APHIS is reqlured 1o completea supplemental EFH consultauon with NMFS ifit
substantially revises. its plans.for ﬂus actlen in'a manner that may adversely affect EFI-I or if new

Pacxf ¢ Fishery Management Council, 1999, Ameridment 14 fo the' Pacific Coast Sahndn Plan, Appendix
A Description.and Identification of Essential Fish Habitat, Adverse Impacts and Recommiended Conservation
Measures for Salmon. Pacific Fishery Management Council, Portland, Oregor (March 1999).

htip://www.pcouncil.ore/satmon/salfmp/al 4.html
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information becc‘:msseayeﬁlaﬁl_c that affects the basis for NMFS' EFH conservation.
recommendations [50'CFR 600.920(k)]:

‘Please direct questions regarding this letter {0 Scott Hoefer, Fishery Biclogist in the Eastern

Oregon Habitat Branch of the Oregon. State Habitatﬁ‘b_ﬂibe: at:s Q9;9§2.89-1i1‘,,;ext; 225.

‘Sinicerely,

[ D. Robert Lokn
¥ Regional Administrator

ee: - Kevin Martin, USFS- . '
Steve Ellis, USES
Rager Williams, USFS
Jeff Walter, USFS
Leslie Weldon, USFS
Karen Shimamoto, USES -

Gary:Larsen, USES b i
David Henderson, BLM - -
Barron Bail, BLM

Nancy Gilbert, USFWS

Gary Miller, USFWS

Tim Bailey, ODFW

Jeff Zakel, ODFW - -

Tim Unterwegner, ODFW .

Rod French, ODFW
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UNITED STATES DEPARTMENT OF COMMERCE
National Ocsanic-and Atmospheric.Administration
- NATIONAL MARINE FISHERIES SERVICE
‘Northwest Region
v 7600 Sand.Point: Way N.E., Bidg:. 1
‘Besttle, WA:88115

‘nm or!

‘Marclhi 1, 2007

"RobMcChesney
‘Plarit Protection.and Quarantine:Officer
Animal and PlantHealth Inspection Service:

5134 West Blackeagle Drive:
Boise, Iddho 83709

RE: 2007 Idaho Rangeland Grasshopper and Mortor Cricket Suppression Program
Dear' Mr: McChesney:

This:responds to the January: 29,2007, letter-regarding Endangered Species Act (ESA).gnd
Magnuson-Stevens Fishery Conservation and Management Act issues pertinent to'the Sllbj ect

acfion. The Animal and Plant Health Inspection Service (APHIS) has determined. this projett would
have no effect-on ESA. listed Snake River salmon and steelhead,-designated critical habitat,.or
Essenfial Fish Habitat (EFH)under the jurisdiction of Natiorial Matine Fisheries ‘Service: (INMIFS) so
consuitation is not:necessary:

We apprecxate your sharing the basis of the'rio effect determination so-we: havean understanding of
the basis-of your determination i questions arisé. If new information becomes:available; or if
circumstances -occur-that mayaffect BS A-listed species, designated critical habitat; or EFH, please
contact us. “We look forward to workmg with youtoprovide technical assistance to this: year 'S
freatment program. If youihave questions regarding this project, please contact: -Mr, Rit
{208/378:5645). at flie: Idaho State: Habitat-Office:

. Robert Liohn
Regiondl Administrator
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Toxic Effects of Odorous Trace Organics

-John 'W. Smith and Sofirios G. Grigoropoulos

A contiibution siibinitted to the JOURNAL on Mej 18, 1968, by Jok
W. Sniith, Sr. Research Asst, and Sofirios G. Gngorn_baulo: Prof.

73

of .Civ. Eng, both of ke Enmrmwrental Health Research Cester,

Uniy. of Missonri-Rolla, Rolls, Mo,

RGANIC micropolliitants in wa-

ter may originate from several
sources, mcludmg ‘industrial and do-
mestic wastes, aceidenital spillage, agri-
cultural runoff, and. bioresistant meta-
bolic byproducts -of :the ratural biota.
The USPHS, in recognizing the im-~
portance «of trace organics in .drinking
water, has set.'the maximilri permissi-

ble limit of chloroform scluble or-
Many of the tracé

ganics. at 200 pg/l: _
organics ;possess an odor potential and

could cause problems of an esthetic:
Of greater importance, how-

ever, is -the health hazard represented
by these organic micropoliutants, This
threat is emphas:zed by the recovery of
carcmogemc substarices froin diinking
water in Japan® and Germany,” and
the large-scale fish kills on the lower
Mississippi River due to ‘the buildup
of :a pesticide in:the fish.¥ Sproul and,
Rytkman® snd Sletten® found that
trace organicsrecovered from Missouri,
River water, both raw and treated,
weré toxic to rainbow trout at high.
‘concentrations. (‘xmlhgmmsmper Titer”
ranigé) over a short exposure time (4
days) ; ‘the long-term effect of ‘these
materials at Jower concentrations: was.

1ot evaluated. Because trace organies
" are not completely: removed from. sur-

!

face waters by ordinary water treat-
mént practices and subsurface. waters

are not usually treated in any manner,
the presence of these -organic micro-
pollutants could represent a serious
heilth threat to the water consumer,

Scope. and Objectives

The principle objectives of this in- -
vesfigation are the. recuvery of m‘ganic
surface Missotiri waters the character—
ization and iidcnﬁﬁca'tion of these sub-
stances; the evaludtion of their toxic
effects, both acute and long-term; and
the. development of methods for theéit
destruction or removal..

In 2 previous article,® the authors
réported on thé recovery and partial
characterization of organic micropoliu-
tants from. several subsurface waters,
and the evaluation of the carbon ad-
sorption method with vegard to the
number of filters required for the ef-
fective: ‘recovery of organic materials.
"This article reports.on confinning stud-
ies to characterize further the trace o<
ganics and evaluate ‘their acute and
long-term foxit effects.

‘Recovery of Organics

Orgatiic micropollutants -were té-
covered ® from subsurface and surface
waters using: the carbon adsorption
method. A spring and two deep wells
were sampled -using a modified carbon
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adsorption technique (three 15-cu ft know:
04, activated ‘carbon filters in series). Two mixty
A-Control | @ filter Tuns were made at the 'Spring  rpm 1
B=0.05 mg organics /g tissise and one at each well. The spring s Becau
03 _.g:g:ig one of the largest ir;‘ Missouri and is organ:
Eo20 . S thought to be contaminated by §urfgce those:
F 2020 - é»lﬂ_‘i-}____),_s'_%;i water. Well. 1 _had. not been in use prepa
: 02Fg=0B0 - 2 - T T at the tme of sampling because it had  from
[ H~135 { s__-_:;:’“'—":_:‘_':_— e N shqwn’ "ev:dence. of contamination; reduce
4 ///a_‘:,::___....——— B s et Well 2 is, presenﬂy. being used to sup- This
i S i R —— ply water to a municipality, Although use o1
i [ ey . detectable amiounts «of trace organics test.so
3 - i i e | were present in the. well waters, the
] _ - quantity .of ‘material recovered was ot
1 gaph-Coatdl L § ® enough to-perform extensive character- Charact
i B-0.03 miorgarics /g lissue ization studies. Significant guantities
= g:.g:zg of organics, however, were recovered
k L3 012 from the spring water, enabling the
3 g F—518 evaluation of the odor characteristics Extrz
A 5 |e-0as and toxic effects of these materials.
: o2 ri-073 . The surface water extract was a. yearly Sorig
s I oy ? :
£ fomme s ] composite of chloroform soluble organ- Rusi o
= ics in treated Missouri River water. ferd
go ' ; G The water was filtered through a stan- 5
g e H dard carbon ‘adsorption unit? at2 rate &4
g — === proportional to:the water production of Un
i pyr— (ﬂ the treatment plant for 2 weeks; the &
] 8=0:015 mg vrganics/me tissue 4 carbon. was removed, dried; and -eluted foring
04 |-c~0i08 e A a0 B - with chloroform# Twenty-four bi- g
| D=0:045 ____-)—a monthly samples collected in 1966 cc
' i:gg: e T =_______..._.._----—:_é — weré combined to form the yearly ca
Ll oot /——--':'/ 4w "‘Ec' o composite. Wl
0 y -~ | . s N £c
Y s B | e Organoleptic Studies &
02 AP R | —T The odor potential of sothe of the
4 ’?’ . " | organics was detetmined using 2 panel The ¢
3 orb Al et e - = of six members as outlined in Sian- l?_dUT of
A — [ P— ! TR dord Methods.™ Aquepus solutiotis 6f (CCE)
- T ] _-'-"\ the orgarics for both the organoleptic (CAE)
o ST =~ =y P & | ¢ and toxicity studies were prepared iis- spring a
o o 2 Timamin 41 ing'a mixer™ and an evaporatorst An .%tegl aﬂl‘
) L wite. 11 accurately weighed. amount of. o ics  Lable
] Fig. 1. Eifects of Suxiace Waber Organics on Respiratory Trout Tissue Enzyme Activity. | wag f:lé'ch 'ir:gthe ‘mixing ,ﬂas'kvl..vg’\u?t?l P da.ta m
(2 20 g i hemoges s () 53 e hemopsa i () 6190 || ", + ot of s e 5B
iuer Konogenate tissue, Co:, Tnc., Gardiner, N.¥, fration (
' ¥1odel VE-1000-B, a proftuct of ‘Rinco ‘the thies
+ Instrument Co., Int., Greenville, TiI. ‘Well 1
E
b _k ;
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adsorption technique (three 1,5-cu ft
activated carbon filters in series). Two
fiter runs. were made at the spring
and one 4t cach well. The spritig s
one -of the largest in Missouri and is
thought to be contaminated by surfade
water. ‘Well 1 had not been in use
#t the time of sampling because it had
shown evidente of contaminaticn;
Well 2 is presently being used to sup-
ply water to a municipality. Although
detectable :amounfs of ‘trace orgadics
were present in the well waters, the
quantity of material recovéred was not
enough to perform extensive character-
imation studies. Significant -quantities
of organics, however, were recovered
from the spring water, endbling the
evaluation of the odor characteristics.
aid ‘toxic .effects of fhese materials.
The surface water extract was a yearly
composxte of chloroform soluble .organ-
ics in treated. Missouri. River water,
The water was filtered: through 2 stan-
dard carbon adsorption unit® at 2 rate
proportional to-the water production. of
the treatment plant for 2 weeks; the
rarbon. was removed, dried, and éluted
with ¢hloroform.t Twmty»four bi-
monthly samplés collected in 1966

-were. combined to form the yearly

composite.

Orgamoleptic Studies

The odor potential of some of the
orgaru'cs was determined using' 2 -panel.
of six members as .outlined in Stasn-
dard Methods™ Agueons selutions of
the organics for bothi the organcleptic

- and toxitity studies were prepared us-

ing 2 mixer® and an evapurator An
accurately ‘weighed amonnt of organics
wis placed in the miixing fask with a
*Mddel 26-400, a_product «of the VirTis.
- €o.; Inc.; Gardiner, N.Y.
+Model VE-IOOO -B, 2 product of Rinco

 Instrument: Co., Inc., Greenvﬂle, 118

TRACE ORGANIC ‘TOXICITY 971

known velume of dilution water, The
mixture was then stirred at:about 8,000
rpm until the extract was: in solution.
Because of the limited solubility of the
organics, concenttations hlgher than

those cobtainable with the mixer were -

prepared by evaporating the water
from a solufion of the extract under
reduced pressure in the -evaporator.
This procedure lessened the need to

use organic solvents in preparing -the

test solutions.

TABLE' 1

Characleristic-Odor and.Odér Polential.of Trace

Orgaics . Sub.mrfacz Waiers.

‘Threshold Odar
Charactexiatt €o zt’?lm“_
; ct B
Extract Baoe He -
20°C | 60°C
Ran T Ui 1 . . )
‘CCE | Musty 12,810 [ 203
‘CAE | Musty-fiowery 3.400 151
Unit2 | . .
CCE- | Musty 410 §2
«CAE | Earthy.chemical 166 35
Unie-3- . . . .
CCE | Musty-chemical 5641 110
Sprin,
anz‘ggléz Musty-medicl 1 26| 27
) usty-medicinal
CAE Mtuw-med.ldnal | 'ss3| 180
CCE. | Musty: 4 10 58
CAE .Muny-ﬂm 267 140
Weil 1 T :
Unit §
CCE. |.Chemical 15,5001 880
CAE | Mcdicinal-cheniical |.28,300, | :3.440

The odor ‘potential and characteristic
odor of the carbon chloroform extract
(CCE). and carbon aleohol extrack
(CAE) materials; recovered from the
spring aud ‘Well 1 waters were evalu-
ated. and -the- results are présented in:
Table 1. ..As can be seen. froni the
data in this table, the spring extracts:
exhibited a low- threshold :odor concen-
tration (or high odor potentxa]), ‘while
the: threshold odor concenfration. of the
Well T extracts was quite. high. The
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972 SMITHE & GRIGOROPOULOS, Tour. AW WA Aug. 1968 TRACE ORGANIC TOXI
04 Spring Ruin 1 Unit 2 CCE and the subsurf
! | § Well 1 Unit1 CAE were the'most and not to
1 i | least odorous; respectively. proach(i

- . bility- -
k Toxxcx‘ty Studies some !
Toxic effects of the organic dmicra- CCE a
A\ pollutants -and two. pesticides were samep
] \ evaldated using fish and fish tissue. from #
i \ Acute and long-term studies and en~ was to
zyme studies were performed: Rain- of the
] 03 how ‘trout, blue green sunfish, mosquito  organit
; fish, and ‘minnows (red anmd golden of fish
4 shiners) weré utilized in the actite being t
b § foxicity studies, and tromt' and min- exposw:
1 nows awere employéd to evaluaté the tractse
B  long-term effects. Tissue studies: were  opercul
) 4 | made using homogenized trout liver, swimm:
3 H 1 F heart, and gill tissues. ‘The tfont, stip-  unexpo

3 F ¥ i fish, and mosguito fish were obtained.

3 : d fromi. the Missouri Conservation Com- 7
£az mission- and the minnows supplied by o
£ i local ‘hatchery. The trout studies =
£ i were performed at 12°C (54°F) ina K
’ walk-in cold roomi, while:the minmow, ‘:gﬁ,v‘units'
sunifish, and mosquito fish studies were £oRIEK
) run at 22°C (72°F). in the laboratory. 5380
The test fish were held in pglass Dissolved
; ¥ | aquaria for an acclimation period, of at  Temperau
¥ RiLm=0.11 mg/mgissue : ' least 10 days before being utilizéd,  Sunfien,
04 b ] — Periodic formalin baths (1 ml 25 per  Totschis

\ z 1 ! cent formalin/gal water for 1 hr) —

1 were given as well as-daily dosages of Kkilled 1
\ an antibiotic* during the acclimation and ex:
e period to: suppress: biologic growths affectet
] in ﬂ'xe fish. The tOX.lClty studies were appear¢
s performed using previgusly serated and  which &
4 settled tap water obtained from several g5 acx
i [ i: I deep wells (Table 2)- terial ©

' | e N 4 L . blatter

% 10 20° alu 40 50 60 70 80 9 o b Actte Studies gas.

CGondrol Dxygen Ugtake at 60"niin—per-cent.

Pig. 2. Median Bespiratory Tolerance Tdinit (BTTan) - 10

‘The acute toxicity studies were.per- =~ The
formed as outlined in Stendard Meth- yoxic 1
6ds ™ with supplemental detation bl  cantly

Surface water or

e S
with trout liver o

enate are %sed. 1 utilized. The. results of these studies focted,
. are presented in Table 3, Iadividuzl aeterist

*Terramycin, 2. product of M-F-4, Co- &XpPOsec
fumbia, Mo, materia
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R % {inma‘é‘;l’l mg/mg tissue:

[P

IE i ) I l
40, 50 &0 70 [:43 90 160
.»ntml Oxyzen l!pl:ake at §0 min—per cent,

't_ha;n Respiratory Tolerance Tdmit (BTLamj
wrganics with trott Tiver homogenuie are wsed.
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Spring Run 1 Unit 2° CCE and the

Well 1 Unit 1:.CAE were the'most and
least odorous, respectively:

Toxicity ‘Studies

Toxic effects .of the orgatic micro-
pollutants and two pesticides were:
evaluated wsing fish and fish Hssue.
Acute: and Jong-term studies and en-
zyme studies were performed. Rain-
Jow tront, blue ;green sunfish, mosqiiito
fisli, and minnows {red and golden
shiners) wvete vifilized 10 thé mcuté
foxicity studies, and trout and min-

. mows were employed to evaluate the

longiterin &ffects. Tissue stidies were
made using homogenized trout liver,

. heart, and gill tissues. The trout, sun-

fish, and mosquito fish were: obtained
from the Missouri Conservation Cors
mission. and the minnows supplied by
2 Jocal hatchery. The ‘trout stidies
‘were performed at 12°C (54°F) i a

- walk<in cold room, while the minnow,

stififish, and mosquito fish studies were
wun at 22°C (72°F) -in the laboratory.
The test fish were held in glass
aquatia for an acclimation period of at
léast 10 days before being utilized,
Periodic formalin baths (1 :ml 25:per
cent iormalin/gal/ water for 1 hr).
svere given. as well as daily ‘dosages of
an antibiotic* during the acclimation
period, 10 suppress biologic growths
in the fish. The ‘toxicity studies were
performed using previouslyaerated and
settled tap water obtained from several
deep. wells {Table 2).

Acule Studies

The -acute: towucxty studies were. per=
jormed as outlined in Stenderd Meth-
ods? with supplemental -aeration being
utilizedl. The results of these studies
are presented in. Table 3. Individual

*Terramqu, a product of M:F-A, Co-
Iueabia, Mo,

subsurface watet CCE atid CAE ‘weteé
not toxic even at concentrations ap-
proaching the upper limit ¢f their solu-
bility (400 mg/l for one CAE). In
some instances, however, when the
CCE and CAE. weté combiried in the
same proportion as they were recovered

-froin. the watef, thé combined extract

was toxic fo the test fish. The extent
of the toxicity of the sibsurface water
orgariics depended on. both the species
of fish and the organic: micropollutant:
being tested. The. fish that died from
exposure: to the subsurface water ex~
tracts. exthibited a loss: of-bafance, rapid
operculum movement, and viclent
swimming before desth. Both heslthy,
unexposed fish, and fish that were

TABLE. 2
TFoxicity Studied on Settied: Tap. Water.
afier Aeration
C s R.n'nge_
%H. -upits 7.6 74=8.2:
‘otal hardness, mg/lan CaCOs:| 140 95170
Calcium hnrdneu. mg/las 70 46-89°
Nklllnit vrag/las CaCOsx 130 100~160
‘Dissolved oxygen, mg/], 69 6.7=7.1
%mmenla n(méen. mg/l 50 4.0-622;
‘emperature -

'K’mu t studies 122 | 12:0-13:.0
Sunfish, mosquito figh, and 210 | 20.0-21.5
minnow studies X . .

Total chlorine, mg/l [ <01 <01

killed. by the organics. were dissected
and examined visually to determine the
affected organs. The only organs that
appeared. to be dffected were the gills,
‘which showed a Jack of red color and
an ‘accumulation of light-colored ma=
terial on. the gill lamina, ‘and, the gas
biatter which was empty-and devoid of

The surface water CCE was -also
toxic to the test fish, but at a signifi=
cantly lower concentration. The af-
fected fish before death showed char-
acteristics. very similar to the test fish
exposed to, toxic: levels -of subsurface
miaterials; however, visual dbservation
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i TABLE 3 our-ATIA 02908 TRACE ORGANIC TOXIC
: 4 e T ol the aff ;
Acute Toxicity of Trace Orgawics: mode of :?gd organs indicated hat the  ates we:
1 or #he M°°g’;’3:5 éfObaEY {ifferetit Rabinso
Teat i 1 pati  TésFish TLmV, . : extracts. The '
eat Material ol “v's’rm;ﬁ‘t__‘";‘/ nVeluemet - gills and gas blatter of the test fish z?iﬁ-sk{;'
e s} Killed by the surface water sy grane
S mg* i —~ 48 b 96 fr 120k appeared mormal, but extr organics in water
Run1 Unitd | 17156 | Trout : | fhaging around "the 'imeartem:nclfez?or. solving
: : g-ﬁ/gl'i-) | z32 130 | 96 | W{; 1;?mted._ ver :;’::t req
i 3 | Red Shiners. ! EahE B ! . The acute ‘toxicity of - fao prt
| Unit2 | 17365 G0z f ‘Do effect ] ‘sevin* and inahﬂ? o'f two pesticides,  be non
) 2 | 1/365 | Red Shiners . - 1p to 240 termined § fon,T was also: de- possesse
v Spiing* - @Sy 1o .e'ﬁecc'"up t0 200 ¥ toxicity roced: attempt to evaluate the eral diff
: e Gaitt | 1148 | Trou ] : : | pouncs. P’I‘he :;’;sﬂ t:\rxth kmown com- tons of
! ] (}11:;:;/}1155'.3) 130 1125 I o5 ” are showi in Table 3, Df]:f:fcfuiimé Cluding
0 | a e
canD | . : visual examination of the fish it bmatf on
| Rec Shivers | no &ffect up to 305 § by these two materials reve:Jed *ﬂliei tireme
5.6 . - th at quireme
-éuné:hZ) 1 | no effect up to 305 ] ‘ap;e:::gtoht:’:ibgfl and intestines  Test %0
_p .| (1579 166 ! ] ) : : . TEC
Uinit:2 £/3.35 | '(1‘ra|{t'1') 166 a1 s 103 Tissue Studlies f;:‘? b
i _&10 5/16:.0) | 88 73 61 g - T:e tudios andt:;
. Trout 1 i ‘' ‘The: beliavior- of 1
[Gome  lan (s uss ' Il il 4 s
| Red Shinéis . 1 130 o B ce organics were and dilv
] aff . the - s N .
(5:7/2.3) 195 w0 |8 B " eﬁ:‘“&‘be- tespiratory process; this “tion wit
Golden Shiness g 8 120 | could be the result of an external phys: Ple ¢ !
| éﬁ.‘ié:‘m 180 17 150 152 iical blockage of oxygen transfer ‘oryan 1c’ose c:’:let‘:
: 1 k L ternal di ion ! o
ﬁff? Fish | 182 121l 100 § pme actilftl;l pﬁgnnzymd ;e:s&;atoq g evatelumats:
uito- | IR bi . ies ‘usin systemis,
» _— o | & 0/0.2) S . " homogenized trout liver, heart e o
: nit-3 1/2:46 : no efféct.up to 270 gl tissue were theref > , and OXygen.
3 : ,(I;otx/m 2) a0 effect up-to 180! measure :and emf;ff“dp""g"‘“d to the tisst
4 Tout -up-to 18 indirectly respi- ;
3 (5.2/2.0§ : 1 ' Tatory enzyme activity in the pre P Enzyme
! ;16 effe presence
¥ N G Bffect mp. 3o 180." of trace organics, Th
3 Mmsguﬂ_Riv.er N7A *Trout I f Pel’formed with . ¢ studies were Tozr
g Gce go .3/2,8) 1 .36 ' 32 28 ] § 20°C using a mo;ﬁ;:;?mnfie:;ri at fissue b
lden Shi ’ 28 4. i of the pro- tant ‘sol
) 1 (6:6/4:3) inefs 59 5 30 P2 wgv‘;;fi outlined by Umbreit, of i o placed i
; ?;“;ﬁsh . . 3 ; { 33 | jum. to Jarge (12-16 in,) troup side arr
: | AL 6 w© 2 , vere. sacrificed and their organs were suecinic
Sevint NA | Troue i ] g | 9 ;«lam:lvedA and homogenized fn 3 #rmsar
{{lgdos/;s'o) 23 | 15 10 07 E ﬂat 3°C; the tissue: 'homogen-: ide (20
ed Shiners ] W0 N )
WP s - o | oo | [5}21 ux:;r é;:g‘ ;cbé;,rmgrzd:ent 2 product gﬁl‘“ i\
Atalstiond. Wi Tt 2 74 N%rv ( poration, New York, eqﬁﬂilr:l;-
i i N Tro - . ‘per cenit dctive ‘v
3 (o050 | 00050 | ODOAS| 00028 | G0 e e e, @ prout 7
] (£8/19) , o 0% b| 000z | fModel RWBPS, & product of Gilson mgs .
i, N c ) 0.040 0.035 | °0.025 . Medical Electronics, Middleto enzym
o = LU 0.0235 - i on;; Wis: ne
P wgg;,:lmdso — ‘ . ilg)dﬂ‘%ﬂﬂ a product 6f Warlnig Prod- M4
. o ) . e T Tl
!; :‘ f Basedon 57:::5:&:?;:: mﬁ{‘ : . iristed; Conn. - Louis, M
i R N
i)
i1 -
]
H
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of the affected: organs indicated that the
mode of action was: probably different
for the two typés of extracts. The
gills and gas blatter of the test fish
killed by the surface water organics
appearéd normal, but extreme hemor-

thaging around theé heart and lver

ifas noted,

The acute toxicity of two pesticides,
sevin ¥ and ‘mialathion,} was also de-
termined in an attempt to evaludte the
toxicity procedures with known -com-
pounds., The results of these studies
are shown in Tdble 3. Dissection and
visual examination of the' fish killed
by these two materfals revealed that
thé heart, Iiver, gills, and intestines
appeared to be normal.

Tissue, Studies

The. behaviot of the fish before death
itidicated that the trace orgarics were
affecting. the respiratory process; this
cottld be:the result of an external phys-
ical blockage of oxygen transfer or afi.
internal disraption of tespiratory en-
zyme activity. Enzyme studies usmg
homogem?ed trout livet, heart, and
gill tissue were therefore performed to
meastire and evaluate mdxrectly Tespi=
ratory €nzymie acthty in the presence
of frace organics; The stidies were

. performed with ‘a respirometery :at

20°C using @ modification. of the -pro-
cedure ‘outlined by Umbreit, ef al.®
Medivm to large (12-16 dn.) trout

| were. sacrificed and their argans were
- removed and homogenized in =
" blender § at.5°C; the tissue homogeén-

*5(0 per cént:active ingredient, 2 product

- of Union Carbide Corporation, New York,

N

“+57 per cent active ingredient; 2 prodict
of M-F-A, Colambia, Mo.

$Model RWBP3, = product of Gilson
Medical Electromics, Middleton, Wis.

§ Model 1042, 2 product f Waring Prod-
ncts Co.,, Winsted, Conn.

‘TRACE ORGANIC TOXICITY

975

ates were ‘then suspended in. sterilized
Robinson’s EDTA. isotonic solution ®
and stored at 5°C. until use, Because
of the limited solubility -of the organics
in water, a dispersant capable of: dis-
solving large quantities of organics
was required. In addition ‘to its sol-
vent properties; the dispersant had to
be nonbiodégradable, nontoxic, and
possesses a low vapor pressure. Sev-
eral different compounds and combina~
Hons of compounds ‘were evaluated in-
cluding. the cellosolve-surfactant com=
bination -employéd by Sletten® A
surfactant § essentially ‘met these re:
quirements -when tsed mdmdually
Test solutions of the organics “were
prepared by zﬁr;s_t liquifying ‘the surfac-
tant -at 40°C in a shaker water bath,
and then. using enoiigh Hguid sarfactasit
to dissolve a known.amount of sample
and diluting. to the desired concentra-
ton with ‘warm water, Several sim-
ple compounds including sucrose, 'gl'ti-
evaluated as substrates for the enzyme
systems. Succinic acid gave the. best
oxygen. utilization :and was employed in
the tissue studies.

Enzyme Activity:

“To:measure enzyme activity, 1 ml of
tissue homogenate.and 1 ml of surfac-
tant scltition of trace organics were

placed in a 15 ml flask equipped with:a
side army; 1 mil of 0.3 M solution of
‘sutcinic acxd was: placed in the side
arm.; and & ml of potassinm hydrox-

ide (20 per cent) was ‘placed 'in ‘the

center ‘well of the flagk to absorb the

carbon dioxide. The mlxture was
equilibrated at 20°C for 5 min, the side
arm emptied into the fask, and read-

mgs taken for 2 hr. Inhibition of
enzyme_ activity was determined. by

9, 2 praduct of Tretolite Co,, St

Lois, Mo.

]
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‘TABLE 3
Foxicily of Frace Organics
Frest Fish TLm Velue—mg/l.
;rnph—arx]' ...... -
ifeight—s) 2¢he | aBbr | ek .| 20t
e .
+9.7) 138 - |130 | 9% 92
#t Shiners 1 L
it72.0)- | mo effect up to 240
¥ Shiners E
3/13) . no effect. up to 200°
Jut o ._
3/16.3) 1136 1128 195 { 82
‘|l Shinecs: o o
1712y ‘no effect up to. 305
|| Shiners ] o
3/2.2) ‘o effect up to. 305
ffish .
370.1). 166 141 113 103
i 4 1
15/16.0) - 88 | 1 61 56
jut | T
$72:6). 20t :186- 155 130
Shiners |
72.3) 1195 - 170 | 148 120
den Shiners | ) 1 N
1/410) 180 {1 60 Y152
‘thsh : 1. R
4/8.7): 137 121 {1, v
guito Fish : ) |
/0.2) : ‘no effect up to 270
nut : v
1/16.2), | :no efiect: up-to. 180
qut : 1 I
£/2:0) !
fut : . ; "
$/2.8) - 36 32 28 24
#den Shiners . . .
/4.3) - 59 52 1 .39 33
fish - ) b
LY | 56 | 49 45 39
ot o 1 .
L0/15.05 23 15 LY 07
4 Shiners B
v/1.4) 13 12 | 92 14
; 0/15 0) 0.0050:| -0.00461 0.6028| -0.,0023
4 Shiners, . ’
/1.9) 0.080° | -0.036 | 0.025 | 0023
i 4
i 4
! It
b
;
3
I
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tssue,

comiparing ‘the oxygen uptake of the:

test mixture with that ‘of @ control.

flask coiitaining surfactant: instead of a
surfactant-grganics: mixture. Individ-

ual sobsurface water CCE .and CAE.

were evaluated,. as well as_ combined
extracts, The subsurface water ex~
tracts exerted no inhibition to any
homogenate. at any of the concentra-
fions. studied, which ranged -from
0.01-3.6 mg organics per milligram of
‘On the other hand, the sur-
face -water ‘CCE definitely irihibiited the
activity of 4l three tissue homogenates.
Oxygen upfake curyes for the three
homogenates are presented in Fig: 1.
‘The mediait respiratory tolerance limit
(RTLm}), defined by Sletten® as the
concentration of toxicamt that: -woild
reduce the activity of the test solution
t6..50 per éent of the control, was cal-
culated for each type of tissiie prepard-
tion, as' shown iin Fig: 2. The values
obtaired are given in Table 4.

TABLE 4
Median. Respiraiory Tolerance Lithsl

Milligrams:Organi
mrIM‘;’m ’n;"la‘hﬁe

Tisste Homogenate:

SMITH: & GRIGOROPOULOS:

-could be significant:
formed: with somie of the tidce organics
to evdluate their long-term effests.

Liver
‘Hearr
Gill

Sletten® has reported a 60 min

RTLm of 0.108 1ng orgénics per 1 ing
‘tissue: for trout liver homogenate in the
presence of chloroform-soltible organ-

‘15 Tecovered from: 14p Watér:

The eﬂ'ect of sevm ancl malathmn on
tlnty was also evaluated These pest:—
gides did -not exhibit an effect on the
activity of the enzyme systems at the
concentrations evaluated (0.01-7.2 mg
er-1img hssue, based ari the
active Jng*redlent in the commercial
preparation), Hiltibrand and Johns

:hmmary work -undertaken to evaluate

'son have studied the effects of rote-
none and amytal on several trout liver |
-enzyme systems .and §
found that the. toxicants: did. inhibit |

‘mitochondrial

certain: respiratory systems:

Long-Term 'Tp:éiciry

~ The acute toxicity studies ‘illustrated

toxic to fish at h;gh con_centrabons

-over -2 relatively short period. Some
of the higher concentrafions inyesti

gated may never: be reached -under nor-

mial conditions; however, the long-
term effects of these materials at low |

congentrations overan exterided period
Studies were per-

Because. of the limited. quantity ‘of et

wiaterials, available, continiuous flow
studies which have been used by other
investigitors 2% were ruled out 2t
an altermate procedure: developed. L ]
¢onsisted 6f exposing: the fish to the F
test solution. under static. conditions for- &}
5 days, removing the fish, and placin; §]

them in a.recovery sglution for 5 da

during’ which time fthey were fei |
The recovery $olution consisted

daily.
of either fresh water or water contain-

ing ofie-tenth of ‘the test concesitratios §

of organics. At the end of the re

coveéry period, the fish were placed i §
fresh:‘test solutions for another 5 day }

and the protedure continued untl
least. 50 per cent of the test animals h

been killed. The 5-day exposure. time f
was considered to be thé maximm

period the fish could be maintain
withtut feeding. The 5-day wecover
time was ‘selécted on the basis -of pri

the mininium time requiréd by the fish

to Teturn to. normal feeding conditions;.

-periods shorter than 5 days did wot &

low complete recovery, while longer ||
periotls weré -unnecessary. The 1

—————

Jour. AWWS

Aug, 1968

sults of the long-term studies are pre-
sented in Table 53 corresponding 96-hr,
TLri values are also presented to fa-
cilitate comparison. As tan be seen
from these data, when the exposure
time was lengthened the trace organics
were toxic to fish ‘at concentrations

TRACE ORGANIC TOXT

Lon
formed
areal§
were
toxicity
knows
of the

TABLE 5
L_ong- T'erm Toxicity of Trace

Total Acetmalated Test Time

“Fest, Fishi

Teat. Material Con

Tesl )Kuu-rial (length-—-m/ -
. weight—z)’ 10 7.5
E 7.

L I W3 0

78 0.

Spring Rt

Rim2 Unit 2

Missour! River | Ti
-neE

Trout: .

(8:2/1%) 30 20 57 23
rout | 3

{§:372,2) 16 § tasf 1

48
19

24 13,5,

| Red Hisiners |
 (3.7/15)

L80.[ Zo |39 30

0.0010

0.00075

b | 0.00030 | 0

0.000078°} -G

Malethion

Trout | ] . [ .
L6038 [ ¥ | & Jis) s
1

>

fTear.‘ material conem:\txatlon in. r:covery wner, mg/l.

T Fish-died “because. of loss of temperature contr

¥ Values-for trout: ha.'nuz 10.5/!6 and 5./2.6. lmzd:/wzuhr..

§Fish showed signs of discase; test dmcentmued

well below those: of the acute toxicity
levels. A comparison of the “fime Te~
quired for 50 per cent Kill at a given
-mncentraﬁon Iével”in sfud:es us'mg Te-

| and studtes ysing 2 10 per cént con-

centration .of the test:.solution further
indicated that the organitc micropollu-
tants did ‘hédve .an accumilative: effect,
and ‘that there was 2 baildup of the.
toxicant in the fish.

Summa
‘The
Tecoveri
providec
concenty
tants. frc
furnishi:
tract foi

the ‘sub

odorous
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son 2 have studied the effects of ‘rote-

of the c
none and amytal on several trott liver

control

ind .of a mitochondrial, -enzyme systems and
. Individ~ fourd that the toxicants .did inhibil
 § CAE certain respiratory .systems.
3 ;:rblgé Long-Term Toxicity
. fto any  The acute toxicity studies illustrated
i heentra- that some of ‘the frace organics were
il from toxic to fish at high concentrations
Jpram of over a rélatively short period. Some
Jhe sur- of the higher concentratidns iuvesii-
fied the gated may never be reached under nor-

mial conditions; however, the long-
term -effects of these miaterials at low
concetitrations over an extended period
could be significant. Studies were per-
formed w:th some of the: trace organics
to evaluate their long-term effects [
Because 6f the limited -quantity of test

Jsolution

Yvas cal- materials available, continuous flow
prepata- studies which have been used by other
b values Investigators 3% were ruled out amd

an alternate: procedure developed. Tt
consisted of exposing’ the fish o the
test solution under static conditions for
émit 5 days, removing the fish, and placing
them in a recovery solution for 5 days
Jraiks  during which time ‘they were fed
b2 dajly, Therecovery solution consisted

of either fresh water or water ‘contain-
ing ‘one-tenth of the test concentration
of organics. At the end of the re-
covery period, the fish were pl'u:ed in

1

¥0 min fresh test solutions for another 3 days
yr I mg. and the procedure confinued until al

Teast 50 per cent of the:test animals had
been-killed. The 5-day exposuire firie

¥ein the

§ organ-
was considered to be the maximum
ktiion'on period the fish codld be maintaitied
tory ae< withcut feeding. The 5-day recovery
ke pesti-  time was selected on the basis of pre-
-on the hmmary work urdertaken to. ‘evaluate
i at the the minimum time required by the fish

172 mg 'to return to nofmal feeding conditions;
Hon the petiods shorter than 5-days did not al-
‘hmercial low complete recovery, while longet
{ Johm- periods Wete unmecessary. The Te-

" dug. 2968

© Sprg.
‘Run 2 Unit 2

" silts of the long-term studies are pre-

sented in Table 5; corresponding 96-hr
TLm values are also presented to fa~
cillitate comparisoii. As can be seen

* jrom these data, when the exposure
_ fime was' lengthénéd the trace organics

were ‘toxic to fish at concentrations

TRACE ORGANIC TOXICITY o7

Long:term studies. were also per-
formed with malathion, and ‘the results
are-also shown in Table 5. Pesticides
were again used in ‘the. long-term
toxiciry studies to provide data -with
known materials for the reevaluation
of the procedute if necessary.

TABLE 5

Long-Term: Toxicity

of Trace Organics

Total Accumulated

“Test: Tisie for 50 Percenit Kill—days

o Test Fish* t Test- Materfal Coucentration; nig/l 9’? b
| G - L
weight—rz). T 1. w5 32 - k o
:Con~

trol

1 (s.z/u) taof = |37 23
Missauri River-| “Tro : .
GCE~ (s.s/z z) s 5 |l n

48| 29 >847 54 | ssaf ['61-185k
19| a3 >19] St | >198] 28

2 135 56
: Con-
SR ) trol.
» 1] 2.4 0 1,35 R Q.56
spring ] -
Wit Unit2 | Red Shiners| . | _
l@ras  |de| 20 |30 30 |68 45 >685| 198
0.0010, 0,00075 0.00056 000024 Qg;‘(
¢ | 0.00010 } O | 0.00007S 0. ;i)‘;‘uuuusﬁ 0 | 0:000024

Malathion | Frout ’
(6.0/3.8) 7 5 15 3

il 10 |maz| »r | >ie. | o.does

sst.material concentration. in.recovery watet, mg/l.

Values'for trout having.10.5/16 and 5./2.6; length/weight: Tespectively.

iFish died- becauas of 1oss.of temperature control.

‘§'Flek showed signs of dlseaue. test rhmntmueﬂ
well below' thosg of the _aqlte foxicity
levéls, A comparison of the fime re-
quired for 50 per cent kill at a given
concentration. level in studies using re-
covery water consisted of fresh. water
and :stildies wsing a 10 per cent con=
centration. of the test Solution further
indicated that the organic micropolin:
nts did have an accumulative, effect,
and that there was a buildup of the
foxicanit in the fish.

Summary and Conclusions

‘The carbon adsorption, method -of
tecovering tiace organics from watér
pfovidéd an adequaté procedure for:
concentrating the organic micropollu-
tanfs. from large volumes of water and
{furnishing o _sufficient, quantity of ex-
tract for characterizafion studigs. Al
the subsurface widftét oOrganics were
.odorous:’ however, the -odor potential

RPN
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and characteristic odor of those in
sprinig water were greatly ‘different
from those in -deep ‘well water. Be-
cause of the higher:concentration of or-
,gan’ics in the spring water, large gquan-
tities of extracts were obtained and:
permitted extensive foxicity studies,
“Thé: acute and Jong-term toxic effects:
of the surface and subsurface organics.
‘were quite different, as were their ef~
fects 'upon respiratory enzyme. Sys-
tems: The batch-type long-term bio-
assdy, necessary because of the limited
quantity of organics availdble, Pro-
vided & workable procedure for the
evatuation of the cumulative long-term.
effects of the: triace organics. Tissue
studies and. visual observation of dis-:
‘sected exposed. fish. provided an insight

» on the mode of action of the toxicants.

Studies. are in progress at the Sanitary:
Engmeermg Laboratories: of the Uni-
versity of Missouri-Rolla. to ascettain
further the mode of actiofi of these
organics ‘and establish a procedure for
determining long-termi toxic levels on
the basis of short-term studies.

On the ‘basis of the findings. of this
study, the following conclusioris may
be drawn.

1. The Missouri subsurface. water
trace-organics were odgious ;the spritig
water extracts had a much lower
threshold odor concentratidti than the
deep well extracts and different char-
dcteristic .odar..

2. The surface ahd. subsurfice trace
organics wére toxic to fish under both
acute and long-term condjtions..

3. In vitrd toxicity studies using
tissue homogenates proved visefill in
establishing whether a material was
toxic and helpful in determining the
pmbable mode of action.

4. The subsurface water {rrgamcs
appeared to tlog the gill§ and. physi-
cally block the, transport of oxygen.into

Four. AWWA

the fsh, while the mode of action for §

the surface water. organics was prob

- ably an internal disruption. of respira:

tory enzyme activity.

5. A static long-term bioassay pro- |
cedure whick can be used when the

quantity of test material is limited was
developed and evaluated, with both the
tricé organiés and i comimércially

.available pesticide.
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Chemical and Microbial Degradation of Malaoxon. in an Hlincis Soil?

Daniel C. Paschal and M, E..Neville®

ABSTRACT

i’

_ Chemical and, microbial degr of mal was
in anlfinois silty loam. This soil sample istypical of the glacial il
soll vsed ‘for -agriculture in the.Midwest,. This sample’ had o his-
tory of pesticide agplication and’ dei high microbial ac-
‘tivity' as evidenced by rapid degradation of malathlon. To dxffer--
entiate between microbial degradation-and ch
both heat-sterilized and ile soil- i pr i, Be--
catse pH has beén.shown to affect the rate:of chemical hydrolysis;
samples were adjusted 1o -three different values of pH: 6.2, 72,
and 8.3:. .Malaoxon (10 ppiii) ‘was ddded to. both sterile and non-:
sterite fes, and ical and :microbial analyses were per-
formed over @ S-day penod. Chemuml analysas were performed as

3 by Yon tap gas. chi og-
raphy Mi wetr i Jiby conventiona] dilution
and. spread-plate technigues.

Half-lives: for malsoxon ‘were determined for the samplés. A
proriounced effect'was noted with pH; malaoxen has a half:live of
‘approkimately 3 days in the basic samples.and a half-life of ap-
;proximately 7 days in &cidic. samples. Only-a:minor-¢ffect on hatf-
dives was® noticed from micrabial activity, This may be due in part

sterilized soil samples at: three PH vilues-were used 16 ip-
“vestigate microbial and chemical effects on decomposition
-of malaoxon. ‘Previous studics. (Wd!kcr and Stojanovik,
1973) have shown that mualathion is decomposed. by
‘microbial metabolism and chernical hydrolysis, It was
hypotlicsized that the strucwrally similar malaoxon, de-
composes by the samie tiwo miechanisms,

MATERIALS AND METHODS
Materials

Thc sml sample was taken from® ‘topsoil - whxch hadno h:storv of
and which had dem; d high ac-

tmty The umple is representativé of thé Catlin-] -Muscatine:Sabile
soil association of .McLean - ‘Gourity, Illinois. This association con.
sists' of moderacely sloping to nearly level soils iof; siley loess over
loam -glacial till (Hudelson, 2969). This:Joam is typically high in
and blackish-brown. :to. black in. color. The soil

»sampl.c was sicved to, uniform size, ir «dried,-and stored i m c]csed

s until used.

i biocidal effeat of o on.soil
= of malaoxon in soil-was interpi to e
lysi he ‘persi of i i acldie soils

b
may be of smnlﬂaunes ‘in agricultiral Usage where :acidle sofls' is
desirable.

‘malathiion, organophosphorous in-

Additional ‘indax: Words.
jon, biotransformation,

cticides, oxidative-d

Malathion,$-(1,2 dicarbethoxyethyl)-0,0- dimcthy'ldnhzo-
‘phosphate, is.an extcnsxvely used organophosphorous in-
secticide. Because -of its rapidity of dlsappem:ance, mala-
thion s often used ‘in place of the more persistent. chlo-
rinated hydrocarbon;insecticides. When applied to soil or
plants at the rate. recommended by the manufacturer,
malathion has been shown to; degrade cipidly (VanMid:
delem, 1965; American Cyanamid, 1974; Walker and
'Sto‘)anovxk, 1974) ‘The short half:life of tbc malathion

“mblecule does not fietessarily indicate short-lived toxicity.

In fact, ‘the toxicity of malathion has been attributed to
malaoxon, its 0xo- -analog formed by oxidative desulfation
of the thiophosphoryl group: (Bto, 1974). Microsomal
mixed function -oxidase (xisfo) systems are responsible for
ithis {process in animals, Whereas peroxidases are throught
to play ‘this rdie in plants; also the oxo-analogs may be
formed photochemically on and in plants (Eto, 1974},
:Soilmicroflora, among them Aspergillus niger and_Pemcz[—
dium notatum, have been shown to enzymatically tr
form malathion ifito siglaoxon and other metabolites
(Mostafa.et al.,;1972). If the malaoxon produced isisuif-
ficiently persistent, then itshigher toxicity presentsa po-
tential bazard to extensive ordong term. use of milathion..
This: study was designed t6 investigate the persistence:
of malaoxon.inan Illinois loam. Both nonsterile and heat-

“This research ‘was supported in part bg 1llinois' State Univ.

-No.colonicsi were. formed from uny sample:

Duphute soil samples were stexilized by antoclivingin twv dif-
fecent: times, 24 hours:spart, for 20 minutes at 1.3 X 10%kg/m®x,
{124C). Aseptic r.cchmquc -was uged. duringall mampnlaucms Al
‘sterilized ! d to ‘be “bactericlagically sterlle?
at the end of !he sampling ‘periods by plating:0.3: and 1,0-m;
aliquots of a 1:1 soiljwater suspensitn on Trypticase Soy 'gar:
(BBL, Cockeyville, MD) supplemented with 0.9% - ymz :xm t.

Malathion {99.5% pure} and ralaoxon. {98, 0+ % purc) were: ob-
teined fror A G id Co. (Princeton, N..J.). Stock.solu-
tions of both componnds were ‘prepared in analytical grade athe
bexane, Malaoxon was added zt the rite of 10:ppm to. sterdle and
‘nonsterile .saraples -of air-dried soils, - previously-adjusted; to: appro:
‘priatepHand maintained for 34 dxys. Samplax were approxiniite-
ly 25 g-and were incubal ced. ners at 250dur-
ing dccomposmm stndxes All Zmpi : were mixed th
‘insure h gencityand " of pesticide to- ‘the; scnl
Duplicate samples were analyzed ‘before pesticids was added,.im~
mediately after pcmctdz addmon, and 1 2,3,4 a.nd 5 days there-
after- for mal fon was:
added at the'rate of 12 ppm to sl:enl - and of Pk
7.2 to compare ‘degradation Tates of this pirest compound with
malaoxon. This concentration. of malathion facilitated coniparison
‘of the. results presented here t& those [of <he:previous wark' by
Walker and Stojariovik’ {1973). ‘D fica les were analy
on except sampi wwere ) & afters 8 12, 24-
and 48 hours. Control nmples were prepared whichire d
n-hexane; no noncuble effect oni mxcrobm! popnlznom was; ob-

served, o v
'Mhthﬁddk e ' .

The pH was measured ‘with 2 glass electrode in, 2 1:1 distilled
‘waterfsoil suspension as. describéd, by Black (1965). The pH was
‘Adjusted fromm its *matuxal’ value :of 7.2 to-pH 6.2 by the zddition
:of aluminum sulfatc: or to pH 8.2 by adding calcium. hydroxide
(lime). The pH of each soil sample was verified” 10 be-within 0.1
pH imit of the.original whie after 2 daysiformalathion and 5 diys

for:malaoxon;
‘GAS CHROMATOGRAPHIC ANALYSIS

Malaoxon and mala:hmn conunt af soils wasimeasnred by elces
tron cap " were by

Gnm No. ]sU-75-52 Received 28 Oct. 197

P of’ v, Dep. of Chem., and Assi
Erofc:sor -of chrobmlagy. Dep, &f Biol..Sci., rcspc:uvcly Iﬂmozs
State Univ., Nonpal, IL; 61761,
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gas
shaking 10. ml of 8:1 pcsu.:xd: gmde h:xn.nc/acetonc awith L. Dgcf
soll. Samples were shaken for 20 min on a.wrist-action’ mechanical
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Table 1--Selected physical and chemical properties of the.soil
used in‘this study’

Molsture B 1%
pH. . T2
Nitrogen :

“Total 1,190 ppm

Ammoniiim 13.2ppm

Nitrite 0.0 ppm

Nitrate 48,1 ppim
Carban

Total

Carbonate

-Organic.natter

“Carbon/nitrogen ratic-

“Tablé 2—Hall:fife valuesfor malaoxon and malathion in sterile and
nonsterite soil samples at.pH 62, 7.2, and B2

oH “Pesticide Condits Haltife
6.2 Malaoxon ‘Bterilé
. . Nonsteiile
.2 Matzoxon Sterile:
’ § Nonsterile
82 Malnoxon: Sterlle
L Nonstetile
T2 Malathion Sterile
‘Nonsterite

ance (Buchanan and. Gibbons, 1974) ‘that give a characteristic
“earthy odor™ were counted as actinomycetes. Al plates were
incuk iat 30C di_xy's' before counting.: :

‘shaker, allowed 16 settle for 5 min, and 5 m] of was
evaporated to dryness and then redissolved in pesticide, grade: n~
hexane up to 0.5 ml. Coritrol éxperiménts show that this-exirac.
tion procedurc recovers 4t least 93% of ‘malthion: and makioxoh.
(After the addition of 10 Y1 of dieldrin (10 ppm) as. an. internal
standard; 5. [ of the resuliant extract: was injected into ‘the
chromatograph’ for: unalysis. A 1.8'm X 0.3 cm:(6 foot X 178 irich)
‘glass columi packedwith 3% OV:101 was uscdiwith 2 Varian model
1440 gas chromatograph, Column, inlet, and detector temperatures
were 1600, 200C, and 246C, respectively. The flow rate of high
purity. N was 80 ‘il/min, and the scandium-tritiors detéctor was
-8¢t ‘with an electrometer atteguation of'8 X lo'ezmps‘/m_-v. Re-
tention timesfor malathion and:malaoxon unider these conditions
} ivety. No interf : was noted -in

were 4.9-and 5,1 min, resg

contro} iments'from any h : compounds.from
the soil xamples. Pesticide content was determined by caleulating
the ratio of malathion .or' mak peak: 0. thoge.of dieldrin:

by comparison:with:calibration curves obtained from ‘standards con-.
taining.an eqidl amount of dicldrin.

MICROBIAL POPULATIONS

_ The estimationi. 6f microorganisras in soils was by -conventional
dilution and spread.plate technigues. Duglicate aliquots. of 0,1 ml
were spread over the ‘surface. of trypticase soy:yeast extract agar,
actinomycetesagar (Difco, Detroit, Mich.) supplemented with 0.4%
potato starch; arid Littman agar (Difco):supplemented-with: 25, e/

ml penicillin for counfing toeal ¥y ,-andfungl;
pectively. Bec ¢ actinomy agaris: not sclective foracti~
nomycetes, only crusty, leathery colonies with 2 poved Y app:

100, .
. OPEN FIGURES 'NOT STERILE
\. CLOSED FIBURES «.STERILE
& i pH 62 *
Lo © pH T2
u & gH g2
e NG
i eof
&
ot
ZTor
E
i<
=
2eol
.
o
K .
osor
-t
-t
-
Z40f
¥ 4

o

) 2’ 3 5
TEME (DAYS)

Fig. 1~Disappearance :of malaoxon in sterite and nonstetile soil
Samples at pH 6:2, 7.2, and 8.2'as a function: of time.
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In:an effott to Tollow populitions as a of
time: after-addition of pesticides, ;plates were made after], 2, 8,4,
and 5 days exposurc to malaoxon, and:4, 8, 12, 24; and 48 hour
exposure. to malithioti. For the control or *0 time” samples, all
plates were finished: within 20 mifites aftcr addition of pesticide.

SOIL ANALYSIS

Maisturt: content, nitrogen -{totil; aminonium, witrite,. and ‘his
tratc), and carbon: (tota] and <carbonate} were determined béfore
sterilization with :slightly modified routine analyticil procedures:
described by Blatk.(1965). ’

RESULTS AND DISCUSSION.

. Results of the soil analysis are given in Table 1. As can
be: seen-from the data, this sample s typical of many silty
I6ams used for agricultural purposes (Hudelsori, 196 )
Mzlaoxon disappearance from sterile and nonstesile. soil
samples. at. the three pH values examined i this study are
shown in Fig. 1. These data indicate very little difference
in the rate.of decomposition. between. sterile and non-
sterilesamples, The experimental points were curve-fitted
using an exponential least squates fit of the function y=
a2%* ¢mploying-a commercially availible program (Wang
Laboratories, 1972). Goirelstion coefficients obtained
were all > 0:98. The halflives presented in Table 2, 6b-
tainedbyboth substi ninto thecurvefitted equations
and by graphical analjisis; agreed within 0:1%. Very little
microbial degradation of malacxon was observed under
the conditions of this experiment. Tible 3 presents the
microbial populations immediately before: and:after ithe
malaoxon -was mixed with the soil sample. The data in-
dicate: that malaokon ié a potent antimicrobial agent, as
evidenced by approkimately 50% decrease 6f bacteria and.
95% decrease of fungi. The effects of milaoxon on soil
populations at pH 7.2 as. 2 function of time can be seen
in Fig. 2. These curves dre réprésentative of pH 6.2:and
8.2 as well. After an initial loss of bacteria.and fungi, the:

Tabla B—Effectsof malaoxon on the estimated riumbers of-
microgrganisms: per.gram.ofsoil samples at:
PH.6.2,7.2;.and:82:

. Actinomycetes

pH Pesticide Bacteria
22 Controt. 1.0:X:407 30X 106
Malzoxon 6.0 X10%: 6.0 X10°
62 Control 9.0 X10° 3.0:X16°
Matsoxon 5.0 X108 7.2 X208
8.2 Control 1.0.X 207 40 X108
Malzoxon 5,0°%106 3.0 X120




! 'OPEN FIGURES = NO MALADXON
100 CLOSED FIGURES ». MALADXON

A TOTAL BACTERIA

D ACTINOMYCETES

© FUNG)

a

.~ MOT_ DETECTED:
‘\W IN SUBSEQUENT
y \ SAMPLES

VIABLE MICROORGANISMS

le i a N : 1
) L 2 3 4 K
TIME. (DAYS)
Fig, 2—Effects of 1 1 on number-of viable mi rganisms
per gram of-soil sample {pH 7.2) as a function of time.

microbial'populations remain constant, However, it.is ap-
parent that.at least ofie pait of the bacteéridl poprilation,
niamely the nctmomycetes, is rdore susceptible to ‘the
malaoxon., Tt is interesting to mote that while the acti-
nofycetes decreasé below.the detectable level, the total
bacteria remain nearly constant.

A large effcct of pH is scen on the decomposition of
‘mialdoxon, indicating that chemical hydrolysisis an opera-
‘tive 'mechanism for degradation. As has been previously
moted i studiés i aquecus:medis; the rate.6f -décomposi-
tion 4f most organophospharous pesticides 1 ncreases: with,
pH (Faust and Gomaa, 1972). Malaoxon follows, this’
general pattern of behavior.” At the “natural’.pH 'of 7.
for samples used i ‘this study, the halflife of ma]ao
is about 5 daysin both sterile and nonsterile samples,

In order to verify the activity of the microbial poptila-
‘tion iri the'prescit samplé as to pesticide. degradation, the
decomposition:of malathion was:also studied under sterile, .
: and nonsterile conditions at pH 7.2. The results of this
: studyare présénted in Fig, 3 and Table 4. Ay.can be seen,
malathion under the same experimental conditions is
rapidly degraded in nonsterile samples. The half-fives oz

Table:4=Effects of malathion on, the estimated numbers of
microorganisms per-gram of soil samjsles at
pH 8.2, 7.2,a0d 82

Fangt
50 X10¢
46 X107
6.0 X10%
45 X104
5.0 X10*
3.1.X10°

Abliioty
1.4 X108
1.6 X 20¢
1.2:%10¢
12X 308

1.4 X 108
L3X10%

B Pesticide Bactéria

1,8'%107
1.3:X187

Control
‘Malathion
N 62 Control
B Malathion
; 82 Contro|
i Malsthion

! 12
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¢ 2. _Black, C. A, ed. 1965, Metlids'of sof analysis,
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Fig. 3-Disappearance 6f malathion in isterile. aid nonstefile soil
samples at pH 7.2 as'a function of time..

the sterile and nonsterile saniples are similar to those: of
Walker and-Stojanovik {1973).

In conclusion, chemical hydro!ysxs appears fo be: the
principal operative mechanism in the: dccomposntmn “off
malaoxon in soil. It is poss-:ble ‘that microorganisms. nict
prescat:in the sample used in this study could Significant:
ly-degrade malaoxon, or that some of thegurvivingorgan:
ismis could eventually adapt to metabblize this molecule.
In this study, however, the microbial effects were mini-
mum. A practical application.of this study which should
bei noted. irivolves the Significantly long halflife of mala-
okon under shghtly acidic conditions. In many agricul-
tural envirenments a slightly acidic soil is-desirable.: This
condition when combined with heavy use - of malathion.
‘could result in persistence of tokic malaov:on res;ducs. .
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