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1. Chemical
Common Name:  avermectin B,
Trade Name: = AGRI-MEK®; AVID® O.15 EC; Abamectin; MK-936
Chemical Name: S-O-demethyl-zs-de-(1-methylpfopyl)-25-(1-methylethyl) avermectin A,,
f::—ﬁ?emlcal Family:  Avermectin -

Formulation: EC (Emulsifiable Concentratloﬁ)
1 gallon = 0.15 pounds of Avermectin B,

Physical / Chemical Properties Merck Index (1989): 2978
Molecular Formula: ©  CHs0,, Mol. Weight:  829.97

- Molecular Formula:  CzH,0,, Mol Weight: 85856 (R = CH,)
Molecular Formula: Cuh0,, Mol Weight:  872.58 R =CH)

Physical State: odorless, off-white to yellow crystals from methanol
Melting Point: 150-5° C (dec)

Boiting Point: 83-84€C

Density (4°-2¢° C) 1.116-1.118 g mi’

Vapor Pressure: 1.5 x 10° torr (2°) . -
Solubility, ., (2°C):  5-10 ppb (= nug/L)

2. Test Material

Product Name: Agri-Mek® 0.15 EC  (May 14, 1993)
_ 1.9% Avermaectin B, active ingredient per gallon
* 1 gallon contains 0.15 pound Avermectin B,
Purity: - . Avermectin B,
{A mixture of avermecting containing > 80% avermectin B,, and <20 % aveimectin 8,

Active Ingredient: avermectin B,
3. Study / Action Type
FiFRA Waiver Request for Continuing Mesocosm Study
4. Study identification |
Runoff Pétomm of Abamectin When Used by Ground Boom Application Equipment in Row
Crops: Strawberries, Tomatoes, Celery and Head Lettuce :

N Florida 4 o
- Western Region (California, Arizona and Texas)

Avermectin B,,: ~ Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179985
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5. Reviewed By

Paul L. Zubkoft, Ph.D., Chemist
Environmental Assessment / Surface Water Section
Environmental Fate & Ground Water Branch

6. Approved By:

- Henry Nelson, Ph.D., Head

-

Environmental Assessment / Surface Water Section
Environmental Fate & Ground Water Branch

Approved By:

Henry Jacoby, Chiet
Environmental Fate & Ground Water Branch
Environmental Fate & Effects Division

7. Conclusions

With respect to voluntary use restrictions placed on avermectin B, through
proposed product labeling (May 14, 1993) and public materials submitted to the
Agency for Western Region and Florida, EFG\WB concurs that with such
restrictions, Avermectin B, may be used without causing excessive loadings by
runoff to bodies of water.

Western Region (California, Arizona, Texas)

Tomatoes, Strawberries / Lettuce and Celery
Application of avermectin B, is made by ground boom and does not
exceed label concentrations, application rates, frequency of applications
and maximum amounts of per season. These voluntary restrictions
preclude applications of Avermectin B, by aerial spraying and thereby
reduce the potential to contaminate nearby bodies of water directly by

drift immediately following such aerial application.
Florida

Tomatoes, Strawberries / Lettuce and Celery : :
Application of avermectin B, is made by ground boom and does not
exceed label concentrations, application rates, frequency of applications
and maximum amounts of per Season. These voluntary restrictions
preclude applications of Avermectin B, by aerial spraying; thus, potential
to contaminate nearby bodies of water (canals, ponds, lakes, coastal
waters) directly by drift immediately following such aerial application is

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 82-1111 D179965
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obviated. In addition, the low grade (usually <~ 1%) and the high affinity
of avermectin B, to bind to soils and the low Precipitation during the
growing period are factors which reduce the likelihood that runoff occurs.

Other Geographic Locations and Crops

Strawberries, Lettuce, Celery
Idaho, Michigan, new York, Pennsylvania, Utah
Pears
California, Oregon, Washington Almonds & Walnuts
Other Minor Use Crops (23 states)
Pears, Hops, Tomatoes, Celery, Lettuce, Strawberries, ‘Melons,
Peppers :

8. Recommendatlons

No specific recommendations concerning tomatoes, strawberries, lettuce and

celery in the Western Region (California, Arizona and Texas) and Florida.

9. Discussion - Reviewer's Comments

9.1.  Reviewer's Comments - Background

9.2 ~Reviewer's Comments and Interpretations of items Submitted to Agency
9.2.1, We:siem Region

Runoff Potential of Abamectin When Used by Ground Boom Application Equipment on Row
Crops - Strawberries, Tomatoes, Celery and Head Lettuce

Runofi Potential of Abamectin When Used by Ground Boom Application Equipment on Row
Crops - Strawberries, Tomatoes, Celery and Head Lettuce _

9.3. Reviewer's Simulation

A Simulation the Environmental Fate of Avermectin B, in an Aquatic Ecoéystem (Pond-Stream-
" Stream) with EXAMS Il July 1990
EFGWB / sws Report 90-05-003 Payl L Zubkoff

Avermectin B, ; Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D17996s
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Avermectin B,

CAS 65195-55-3
T SHA 122804

Synonyms: Abamectin; Avermectin B,; C-076; MK-936

Avermectin B, = Abamectin -
Awmectln B, contains at least 80% of Avermectin B, and not more than 20% avermectin B,

Trad_o names: Affirm®; Avid®; Agri-Mek®; Vertimec®; Avomec®; Zephyr

"
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ReColy taw By
ReChg hr By

Struwxg:

AvermectinB,  C,H,0, Molecular Weight = 872
Componenta: Ry = GH,

Avermectin B, CaHu0, Molecular-Weight = 858
Component b: R, = CH,

W.C. Campbell, Ed. 1989.
lvermectin and Abamectin, 363 pp. Springer-Verlag NY
1991 Farm Chemicals Handbook C4. Melster Publishing Co. Willoughby, Ohio
The Merck index, 11" Edition. 1989. 1 Merck & Co. Rahway, N.J.

Uses:

1. Conditionally registered as miticide for use on citrus in Florida.
- 2. Condttionally registered as miticide for use on cotton in California.

3. Fully registered for use on oramental plants in greenhouses and outdoor nurseries.

4. Fully registered for control of fire ants in non-cropland areas.

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS November 20, 1992 August 13, 1993
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Avermectin B, CAS 65195-55-3 SHA 122804

item 9.1. Letterto US EPA from MERCK & Co. (November 20, 1992)

To:

Ms. Linda Fisher, Assistant Administrator, US EPA / OPTS, Washington DC

From: Richard A. Dybas, Executive Director, Agricultural Research & Development,

—
—

Regulatory Affairs, Merck & Co., Inc., Rahway, NJ

Background / Summary:

9.1.1.

9.1.2.

9.13.

S.1.4.

9.1.5

-

Merck & Co. has reviewed the recommendations of the U.S. EPA Ecological
Fate and Effects Task Force with respect to aquatic mesocosm studies and
agree with the stated reasons and goals of making registration decisions based
on adequate existing laboratory data and risk mitigating studies.

Merck & Co. requests the opportunity to discuss the need to complete a
mesocosm study which is required as a condition for approval of registration of
Avermectin B, (Agri-Mek®, Zephyr®). Avermectin B, is conditionally registered
for use on citrus trees in Florida and cotton in California and fully registered for
use in greenhouses and outdoor nurseries and for control of fire ants in non-
cropland areas. ' '

The conditions for Full §3 Registrations on cotton and citrus are dependent
upon completion of field dissipation studies which are accepted by the Agency
and conducting an aquatic mesocosm study with final report due to the Agency
by October 31, 1994. The acclimation period for the mesocosm study is
currently underway.

Avermectin B, is an efficacious miticide/insecticide with amendments pending
for use on

celery (5/88) strawberries (6/90)

pears (7/89) lettuce (3/91)

tomatoes (10/88) almonds & walnuts (3/91)

§18 Emergency Exemptions for Avermectin B, h
since 1986: ‘ ' ' .
pears CA, OR, WA 1986 - 1891 control of mites and pear psylla
more recently, ID, Mi, NY, PA and UT have also submitted §18s
strawberries, lettuce, celery .
other minor use crops (in 23 states) .
pears, hops, tomatoes, celery, lettuce, strawberries, melons, peppers

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS November 20, 1952 August 13, 1993
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9.1.6. Voluntary product use restrictions by product labeling to restrict product use to
mitigate aquatic and terrestrial exposure to Avermectin B, and negate the need
to conduct an aquatic mesocosm study:

9.1.6.1. Cotton (Zephyre) :
1. Reduce total seasonal application from 48 fi. oz / acre to 32 fi. oz. / acre
_ - 2. Restrict use east of the Mississippi River: implies use only west of the
- Mississippi .
" 3. Usea 21-day retreatment interval
4. Inclusion of aquatic buffer zones of 25 yards for aerial applications and 10
yard for ground applications :

9.1.6.2. Citrus (Agri-Mek®)
‘1. Reduce applications from 3 per season to 2 per season
(A maximum of 40 fl.oz./ acre from 60 fi. oz, / acre)
2. Restrict aerial applications ’
3. Institute a 30-day retreatment interval
4. Inclusion of aquatic buffer zones of 25 yards for airblast applications.

All labeling as risk mitigation measures have been accepted except the inclusion
of buffer zones.
9.1.6.3. Application Reductions for Pending Uses
1. Celery, Lettucs, Tormatoes .
Reduce from 160 to 48 fi. oz, / acre / season
2. Almonds, Walnuts, Pears
1. Reduce from 60 to 40 fi. oz, / acre / season
2. Restricted from aerial use :
_3. Include 25 yard aquatic buffer zone for air biast applications

Merck & Co. state thét aquatic exposure occurring from runoff following ground boom
applications to vegetable crops and strawberries would be negligible and have

Merck & Co.’s interpretation of these documents.

Merck & Co. also contend hat bifier zones are and have been used as effective and

In summary, numerous proposals to mitigate potential adverse aquatic effects of

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure . EFGWBNo.: 82-1111 D1799es
Letter: Merck & Co. 1o U.S. EPA / OPPTS November 20, 1992 August 13, 1993

7

;L(



agricultural uses of Avermectin B, have been made to the Agency, including:

Geographic restrictions east of the Mississippi River

Reductions of amount applied (total per season) ' —
Fewer applications and longer periods between applications.

Restriction of aerial spraying but not air blast applications.

. Recommendation of aquatic buffer strips (10 yards for ground applications and

~ 25 yards for airblast applications).

YO

\

9.2. Reviewer's Comments and Interpretations of items Submitted to Agency

ltem 9.2.1 Western Region
Runoff Potential of Abamectin When Used by Ground boom Application
Equipment on Row Crops - Strawberries, Tomatoes, Celery and Head
Lettuce »

Merck & Co. contend that the runoff resulting from ground boom applications of
Avermectin B, to strawberries and row crops (tomatoes, celery, head lettuce) A
according to label instructions would be less than that predicted by the model used by
EEB based on the conditions of growing cotton in the [Mississippi] delta and Texas
areas. EFGWB concurs with this contention, particularly for that region of west Texas
beyond ~ 100° West Longitude. :

Merck & Co. submitted public information that would support these differences as they
apply to the Registration of Avermectin B, on strawberries, tomatoes, celery and
head lettuce in the Western Region of the United States. Information on rainfall,
ground slope, soil types and water tables in the major growing areas is submitted in 2
parts: Florida and Western (California, Texas and Arizona).

Avermectin B,,: - -Propossd Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS  November 20, 1992 August 13, 1993
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Strawberries
1. Geographic areas

CA Agricultural Statistics Service reports that CA’'s share of U.S strawberry

production is 73.9%. Representative strawberry growing areas (with spray
_irrigation) accounting for 90% of California’s production are in the Central and
Southern Coastal Valley agricultural regions. -

2. Typical Soil Types

Strawberriés are grown, for the most part, on lighter soils (clay loam, Ioarﬁ, sandy
loam, silty clay, fine sandy loam and loamy sand). Three typical soil types for each
of the 5 growing areas were identified using Soil Surveys (USDA; CA Agricultural
Extension Service). _

3. Typical Slopes |

Slopes identified from soil surveys ranged from 0-30% with majority in 0-8%. The
higher slopes are in the Watsonville area with level (flat to 2%) slopes used
predominantly in the other areas. _ :

4. Rainfall

- The Central and Southern Coastal Valleys may be classified as semi-arid to dessert
regions during the growing and harvest seasons. Crops are grown with irrigation.

Rainfall (in/y ave)
Central Coastal Valleys 30y’ 3y 3y™ hs varies Apr-Nov
- Watsonville 214 18.0 11.0
Salinas 130 96 59
Santa Maria 124 8.7 5.2
Southern Coastal Valleys hs varies Feb-Jun
Ventura 145 92 5.1
Irvine 120 7.2 33

3y™ = average rainfall during harvest season
. 9. Water Table Depth

The shallowest depths to water tables in the Ventura-Oxnard area (Southern
Coastal Valley) are 2.5-5 feet and greater than 5-6 feet in the other areas.

Avermectin B,,:  Proposed Reetrictions to Minimize Potential Aquatic Exposure EFGWB No.: 82-1111 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS November 20, 1992 August 13, 1993
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6. Major Aquatic Areas

The major aquatic areas indicated on soil maps are rivers, sloughs and creeks
which, for the most part, are devoid of flowing waters. Lakes are identified as
being on the fringes of growing areas.

7. Agricultural Practices -

Beds are covered with plastic mulch Wwhich retards weeds, helps maintain moisture
and keeps berries above the soil. -Hand weeding is common and no cover crops
are grown.

Merck & Co. contend that runoff of Avermectin B, when used according to label -
- directions for the 3 vegetables and strawberries would be negligible. In Florida,

years for Dade County, 1961-90 and from Bradenton, 1954-91) are coincident with
the growing season for strawberries (October - May). An excerpt of representative _
data from Bradenton (1954-91) from the Bradenton GCREC Research Report BRA
1992-2 are depicted below: ~ o

12
195491 Av

1991 Av

Rainfdl (inches)

Avermectin By,: Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179985
Letter: Merck & Co. to U.S. EPA / OPPTS  Novomber 20, 1992 August 13, 1993
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Item 9.2.2. Fiorida
Runoft Potential of Abamectin When Used by Ground Boom Application
Equipment on Row Crops - Strawberries, Tomatoes, Celery and Head
Lettuce B

Brief Summary of Key Factors in the Fate, Transport and Dissipation of Avermectin B,

Th/e__fouowing points have been identified as key factors in the fate, transport
dissipation of Avermectin B, from Florida soils (Remick, Obreza, Geraldson, Mathews):

1. Partition Coefficient is high (Ko OF K,) and thus Avermectin B, binds tightly to
soils.

2. The soils are identified as sands and fine sands; an underlying hardpan may
also exist.

3. The slope of the soils is often low, if not flat; if water accumulates or runs off
from the field, it is drained to holding area for irrigation uses later.

4. The time of year for use of Avermectin B, coincides with the dry seasons.
USDC NOAA Climatological Summaries are consistent with the vegetable
growing periods as seasonally times of low rainfall.

5. Most vegetables are grown using bedded and plastic muich culture pfactices,
~  practices which may maintain warm, moist conditions (conditions which favor

microbial growth and activity which may lead to the degradation of pesticides).

6. Irrigation waters are to be used in a manner in which runoff does not occeur.
Drip irrigation and sub-surface irrigation are often used because of the higher
efficiency (compared to overhead spraying) in making water available to the
plants.

7. The water table under vegetable plots is i2-24 inches below the surface, a
condition which favors capillary rise of waters due to evaporation

R.D. Remick / Crop R&D Manager / DUDA / Belle Glade FL 33430-0208 ‘
T.A. Obreza / Soll Sclentist U, Florida / Inst. Food & Ag. Sciences / Immokalee FL 33934
C.M. Geraldson, Professor U, Florida / Inst. Food & Ag. Sciences / Bradenton, FL 34203
C.H. Matthews, Jr. / Environmental & Pest Management Division

: . Florida fruit & Vegetable Association / Orando FL 32814-0155

Avermectin 8,: Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1i11 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS November 20, 1992 August 13, 1993
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8.22.1. State Regulatory Impacts

In Florida, all farming operations are permitted for water use, consumption and
discharge by oné of 5 water management districts.

Consumptive permits are required for irrigation purposes. Consumptive permits
_further require that Mmanagement practices are used so that runoff fram the

spring which coincides with dry weather. Heaviest rainfall in Florida occurs in June,
July, August and September. ' -

9.2.2.3. Cultural Practices -

Tomatoes . ~ '
Crop grown using raised, fumigated beds covered with plastic mulch; irrigation
is either sub-surface or low volume seepage (drip) with small tubes running
under the plastic. There is little or no overhead irrigation.

Strawberries '
Grown in manner similar to tomatoes: raised, plastic mulched beds with drip
irrigation and limited overhead irrigation for protection from frost.

Celery
Celery is transplanted 10 2-row beds on peat soils. Some overhead irrigation
used immediately after transplanting. Most irrigation is sub-surface.

Lettuce . .
Lettuce is direct seeded in 2-row beds on peat soils. All irrigation is subsurface,

Land Proparation ) . _—
Land preparation is laser leveled prior to planting: Tomatoes and strawberries
are leveled to 0-0.5% slope; land for celery and lettuce is essentially flat.

. Weed Control ‘ :
Cultivation is not used for tomatoes and strawberries; plastic muich provides
weed control in the row and herbicides in the middles. Herbicides are used
exclusively for celery and lettuce.

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure .. EFGWB No.: 92-1111 D175965
Letter: Merck & Co. to U.S. EPA / OPPTS  November 20, 1952 August 13, 1993
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9.2.2.4. Geographic Crop Production Areas

Tomatoes

-

Production occurs throughout the state. Major production is in
Palmetto/Ruskin, Southwest, East Coast and Dade County areas. production
- inthe North has decreased while that in West (Gadsen County) is expanding.

Lettuce / Celery -
Lettuce / celery production is confined to Everglade peat soils (Everglades,
Belle Glade) and central (Zellwood) areas.

Strawberries

Approximately 90% of strawberry production is in the Hillsborough / Manatte
County are in West Central Florida (Plant City).

9.2.2.5. Soil Types, Ground Slope, Water Table

Tomatoes / Strawberries

Typical soils for tomatoes and strawberries are spodosols with an organic
hardpan usually at a depth of 18-24 inches (45-60 cm) below the surface.
Representative soil types are: .
Eaugallie fine sand Myakka fine sand
Leon sand Immokalee sand
Slopes range from nearly level to 2%.

Sub-surface water may be foundvbelow the hardpan. Water for potable
purposes is usually found at depths of 100 feet or more (>30 meters).

Celery / Lettuce

Celery and lettuce are grown primarily on Everglades peat soils (~100% .
organic). Depth of this soil varies but rarely exceeds 3 feet (~1 meter). This
soil type may be underlain by sand, sandy clay or limestone.

Tha.wate_r, table varies but most wells are deeper than 100 feet (~30 rrieters).'

Avermectin B,.:  Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 92-1111 D179965
Letter: Merck & Co. to U.S. EPA / OPPTS November 20, 1992 : August 13, 1993
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9.2.2.6. Irrigation Scheduling and Management

Clark, G.A., G.N; Maynard, C.D. Stanley, G.J. Hochmuth, E.A. Hanlon & D.Z
Haman. 1990.
Irrigation scheduling and management of micro-irrigated tomatoes. 12pp.
Circular 872. Florida Cooperative Extension Service / Institute of food and
— Agricuttural Sciences. U. Florida.
The methodology for scheduling irrigation for tomato production on sandy soils in
Florida is described, including:

Crop water requirements, soil characteristics, limited irrigation zones, Crop water
budget and management of soil water.

The steps include:

1. Determine water requirements of the crop

2. Determine soil water holding characteristics .

3. Realize limitations of the root zone of the crop and delivery capabilities of the
irrigation system

4. Develop a water budget by analyzing crop water demands, storage amounts
and rainfall and determine irrigation schedule to maintain soil water storage
with allowable depletion for the crop

S. Use field checks of soil moisture levels to adjust irrigation schedules to
conform to actual field conditions.

9.22.7 Water Requirements for Florida Vegetable Crops

Kovach; S.P. 1984, .
Determination of water requirements for Florida Vegetable Crops. 8 pp.

Circular 607. Florida Cooperative Extension Service / Institute of food and
Agricultural Sciences. U. Florida.

various regions of Florida. The interactions of climate, plant, soil and cultural
factors are described. lllustrative problems for calculating the needs of growing
__ Strawberries and watermelons are presented. A table of values for evapo-
transpiration of a reference crop for 5 Florida regions (Northwest, North, Central,
Southwest and Everglades-Lower East Coast) is provided. :

Avermectin B,,:  Proposed Restrictions to Minimize Potential Aquatic Exposure EFGWB No.: 82-1111 D179965
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14



9.2.2.8. Tométo Producton Guide for Florida

Hochmuth, G.J. (Ed.) 1988.
Tomato production guide for Florida. 22 pp.

Circular 98C. Florida Cooperative Extension Service / Institute of food and
Agricultural Sciences. U. Florida. -

-
_—

“.  Topics include chapters on tomato cutivars (standard and trial), cultural
practices (soil preparation, muiches), windbreaks, fertilization, irrigation (seep,
overhead, drip), liming, micronutrients, crop establishment, seeding,
transplanting (bare roots, containerized) irrigation, staking, pest management
(control of nematodes, disease, insects, weeds), harvesting (maturity, packing
house operations, ripening initiation, storage).

10. Results
Not applicable
11.  One-Liner
- Not applicable
12, cBI
Not applicable - - _
\\\'/ -
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