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Attached are updates to the Product and Residue Chemistry
Chapters of the Trichlorfon Registration Standard prepared by
Dynamac Corporation under supervision of the Dietary Exposure
Branch, HED. They have undergone secondary review in the Dietary
Exposure Branch and have been revised to reflect the Branch
policies. The Guidance Document was published in June, 1984.

Attached are updated generic and product specific data
requirement tables for the technical grade of the active ingredient
and manufacturing-use products of Trichlorfon. Also, an updated
Residue Chemistry data requirements table has been attached.
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TRICHLORFON
REGISTRATION STANDARD UPDATE

PRODUCT CHEMISTRY
Task - 4

The 2/22/89 Index Update identifies four technical (T) and four
formulation intermediate (FI) products of trichlorfon; these are
listed below in Table 1.

Table 1. Trichlorfon manufacturing-use products.

Product EPA Reg. No. Registrant

98% T 2749-181 Aceto Chemical Company

97% T 44215-129 Kaw Valley, Incorporated
(transferred from EPA Reg. No. 40831-108)

80% FI 44215-128 Kaw Valley, Incorporated

98% T 3125-9 Mobay Corporation

98% T 11556-30 Mobay Corporation

82% FI 11556-55 Mobay Corporation

80% FI 3125-371 Mobay Corporation

18% FI 3125-343 Mobay Corporation

The Trichlorfon Guidance Document dated 6/84 identified
outstanding data gaps for all product chemistry topics. 1In
response, Mobay Corp. (1983; MRID 00147436) submitted data for a
98% T (EPA Reg. No. 3125-9), which have been reviewed by the
Agency (M. Kovacs; DEB No. 1259 dated 9/5/85 and M. Firestone;
DEB No. 382 dated 2/3/86). Also, in response to the Guidance
Document, Mobay submitted product chemistry data (1985; MRIDs
00148973 and 00152133) for the 98% T (EPA Reg. No. 3125-9), and
Kaw Valley Inc. submitted product chemistry data (1986, 1987;
MRIDs 00162307 and 40731804) for the 97% T (EPA Reg. No. 44215~
129). These data are reviewed below for their adequacy in
fullfilling the outstanding data requirements.

No data were submitted for the following manufacturing-use
products (MUP): (i) Aceto Chemical Co. 98% T (EPA Reg. No. 2749-
181), (ii) Mobay Corp. 98% T (EPA Reg. No. 11556-30), and (iii)
Mobay 82% FI (EPA Reg. No. 11556-55). All product chemistry data
requirements remain outstanding for these products.

The Mobay 80% FI and 18% FI (EPA Reg. Nos. 3125-371 and 3125-343,
respectively), and Kaw Valley 80% FI (EPA Reg. No. 44215-128)
were registered subsequent to the issuance of the Guidance



Document dated 6/84; data requirements pertaining to these
products are not addressed in this update.

Corresponding to each of the Topical Discussions listed below are
the Guideline Reference Numbers from "Pesticide Assessment
Guidelines - Subdivision D - Product Chemistry", referred to in
Title 40 of the Code of Federal Regulations (40 CFR), Part 158,
"Data Requirements for Registration", Subpart C, "Product
Chemistry Data Requirements". These regulations and guidelines
explain the minimum data that the Agency needs to adequately
assess the product chemistry of trichlorfon.

Guidelines Reference No.
om 40 C 58. 5-190

Product Composition and Manufacture . . . . . . . . . 61-(1-3)
Analysis and Certification of Product Ingredients . 62-(1-3)
Physical and Chemical Characteristics e e e o o « . 63=(2-20)
SUMMARY

For the Aceto 98% T (EPA Reg. No. 2749-181),

For the Kaw Valley, Inc. 97% T (EPA Reg. No. 44215-129),
For the Mobay Corp. 98% T (EPA Reg. No. 3125-9),

For the Mobay Corp. 98% T (EPA Reg. No. 11556-30),

O O O O o

For the Mobay Corp. 82% FI (EPA Reg. No. 11556-55),

PRODUCT IDEN o)

61-1. Product Identity and Disclosure of Ingredients

The Guidance Document dated 6/84 requires generic and product
specific data pertaining to product composition. In response,
Mobay Corporation (1985; MRID 00152133) has submitted information
on product identity including a Confidential Statement of Formula
(CSF) for its 98% T (EPA Reg. No. 3125-9). These data are
presented in Confidential Appendix A. These data do not satisfy
the data requirements of 40 CFR §158.155 (Guideline Reference No.
61-1) for the 98% T (EPA Reg. No. 3125-9) regarding product
composition because nominal concentrations were not provided for
impurities present at >0.1% by weight of the TGAI and other
impurities of toxicological concern. Additional data are
required.

In response to the Guidance Document, Kaw Valley, Inc. (1986;
MRID 00162307) submitted information on product identity

2



including a CSF for its 97% T (EPA Reg. No. 44215-129). These
data are presented in Confidential Appendix A. These data
satisfy requirements of 40 CFR §158.155 (Guideline Reference No.
61-1) regarding product composition for the 97% T (EPA Reg. No.
44215-129).

No data concerning product identity and disclosure of ingredients
were submitted for the following MUPs: (i) Aceto Chemical Co. 98%
T (EPA Reg. No. 2749-181), (ii) Mobay Corp. 98% T (EPA Reg. No.
11556-30), and (iii) Mobay 82% FI (EPA Reg. No. 11556-55). The
Guidance Document requirement for this topic remains outstanding
for these products.

61-2. Description of Beginning Materials and Manufacturing

Process

The Guidance Document dated 6/84 requires generic and product
specific data pertaining to all product chemistry topics. In
response, Mobay Corporation (1985; MRID 00152133) submitted
information concerning the beginning materials and manufacturing
process for the 98% T (EPA Reg. No. 3125-9). These data are
discussed in Confidential Appendix B. These data do not satisfy
the requirements of 40 CFR §158.160 and §158.162 (Guideline
Reference No. 61-2) regarding beginning materials and the
manufacturing process respectively for the 98% T because the
following were not provided: (i) technical specifications for
the diluent; (ii) a description of the equipment used and the
conditions (e.g., temperature, pressure, pH, humidity) controlled
during each step of the process; (iii) the duration for each step
of the process; and (iv) a description of the procedures used to
assure consistent composition of the substance produced (quality
control). In addition, the relative amounts of beginning
materlals, and the producer/supplier of each beginning material
used in the production of the 98% T were not supplied.

Additional data are required.

In response to the Guidance Document, Kaw Valley, Inc. (1986;
MRID 00162307) submitted information concerning the beginning
materials and manufacturing process for the 97% T (EPA Reg. No.
44215-129). This information is presented in Confidential
Appendix B. This information satisfies the requirements of 40
CFR §158.160 and §158.162 (Guideline Reference No. 61-2)
regarding beginning materials and the production process
respectively for the 97% T (EPA Reg. No. 44215-129). No
additional data are required.

No data concerning starting materials and the manufacturing
processes were submitted for the following MUPs: (i) Aceto
Chemical Co. 98% T (EPA Reg. No. 2749-181), (ii) Mobay Corp. 98%
T (EPA Reg. No. 11556-30), and (iii) Mobay 82% FI (EPA Reg. No.



11556-55). The Guidance Document requirement for this topic is
still outstanding for these products.

61-3. Discussion of Formation of Impurities

The Guidance Document requires generic and product specific
information pertaining to the formation of impurities. 1In
response, Kaw Valley, Inc. (1986; MRID 00162307) has submitted a
discussion of the formation of impurities in the 97% T (EPA Reg.
44215-129). These discussions are presented in Confidential
Appendix C. These data satisfy the requirements of 40 CFR
§158.167 (Guideline Reference No. 61-3) for the 97% T (EPA Reg.
No. 44215-129) regarding formation of impurities. No additional

data are required.

No discussions were submitted concerning the formation of
impurities in the following MUPs: (i) Aceto Chemical Co. 98% T
(EPA Reg. No. 2749-181), (ii) Mobay Corp. 98% Ts (EPA Reg. No.
11556-30 and 3125-9), and (iii) Mobay 82% FI (EPA Reg. No. 11556-
55). The Guidance Document requirement for this topic is still
outstanding for these products.

ANALYSIS AND CERTIFICATION OF PRODUCT INGREDIENTS
62-1. imi a is

The Guidance Document requires generic and product specific
preliminary analysis data. Mobay Corporation (1985; MRID
00148973) has submitted preliminary analysis data for the 98% T
(EPA Reg. No. 3125-9). These data are presented in Confidential
Appendix D. These data do not satisfy the requirements of 40 CFR
§158.170 (Guideline Reference No. 62-1) regarding preliminary
analysis for the Mobay 98% T (EPA Reg. No. 3125-9) because
validation data (precision and accuracy) were not submitted for
the analytical methods. Additional data are required.

In response to the Guidance Document, Kaw Valley, Inc. (1986;
MRID 00162307) submitted preliminary analysis data for the 97% T
(EPA Reg. No. 44215-129). These data are presented in
Confidential Appendix D. [These data do not satisfy the
requirements of 40 CFR §158.170 (Guideline Reference No. 62-1)
regarding preliminary analysis for the Kaw Valley 97% T (EPA Reg.
No. 44215-129) because the validation data for the analytical
methods did not include accuracy. Additional data are required.

No data concerning preliminary analysis were submitted for the
following MUPs: (i) Aceto Chemical Co. 98% T (EPA Reg. No. 2749-
181), (ii) Mobay Corp. 98% T (EPA Reg. No. 11556-30), and (iii)
Mobay 82% FI (EPA Reg. No. 11556-55). The Guidance Document



requirement for this topic is still outstanding for these
products.

62-2. C ication of Limits

The Guidance Document requires generic and product specific data
concerning certification of limits. In response, Mobay
Corporation (1985; MRID 00152133) submitted certified limits for
its 98% T (EPA Reg. No. 3125-9). These data appear in
Confidential Appendix A. These data do not satisfy the
requirements of 40 CFR §158.175 (Guidelines Reference No. 62-2)
regarding certified limits for the Mobay 98% T (EPA Reg. No.
3125-9) because the registrant did not explain how the certified
limits were determined (ie: preliminary analysis data of 5
batches) and the analytical methods used were not validated
methods. A revised CSF depicting the above information on EPA
Form 8570-4 (Rev. 2-85) needs to be submitted.

In response to the Guidance Document, Kaw Valley, Inc. (1986;
MRID 00162307) submitted certified limits for the 97% T (EPA Reg.
No. 44215-129). These data appear in Confidential Appendix A.
These data do not satisfy the requirements of 40 CFR §158.175
(Guideline Reference No. 62-2) regarding certified limits for the
Kaw Valley 97% T product (EPA Reg. No. 44215-129) because the
analytical methods used were not validated methods. Additional

data are required.

No data concerning certified limits were submitted for the
following MUPs: (i) Aceto Chemical Co. 98% T (EPA Reg. No. 2749-
181), (ii) Mobay Corp. 98% T (EPA Reg. No. 11556-30), and (iii)
Mobay 82% FI (EPA Reg. No. 11556-55). The Guidance Document
requirement for this topic is still outstanding for these

products.

62-3. Analytica]l Methods to Verify Certified Limits

The Guidance Document requires generic and product specific
information concerning enforcement analytical methods. In
response, Mobay Corporation (1985; MRID 00148973) submitted a
differential scanning calorimetry (DSC) method which was used for
the determination of the active ingredient in the preliminary
analysis. A sample is placed in an aluminum container, sealed,
and heated in a Perkin-Elmer Model DSC-4 instrument. Trichlorfon
AI content of the technical product is calculated by a Perkin-
Elmer DSC-4 computer program; instrument parameters were
supplied. Method precision was 0.21% as calculated from
duplicate sample analysis.

Mobay Corporation (1985; MRID 00152133) also submitted a dehydro-
halogenation procedure for the determination of active ingredient
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in the manufacturing-use products. Ethanolamine jg combined with
the sample in anhydrous ethanol. After the mixture has stood at
room temperature for one hour, 2.5N nitric acid at 0 to 5 ¢ is
added quickly. The resulting solution is titrated with 0.1N
silver nitrate using a silver electrode.

The analytical methods for determination of the active ingredient
and impurities in the Mobay 98% T (EPA Reg. No. 3125-9) discussed
above and in Confidential Appendix E do not satisfy the
requirements of 4¢ CFR §158.180 (Guideline Reference No. 62-3)
regarding enforcement analytical methods because complete

- validation data (precision” and accuracy) were not submitted.
Additional data are required.

Separation and quantification of the active ingredient in the
technical sample. The sample is dissolved in methylene chloride
prior to analysis. The GC is equipped with a flame ionization
detector. The GC/MS system is equipped with electron impact
ionization and a total ion current detector. Detector

regarding enforcement analytical methods for Kaw Valley 97 T
(EPA Reg. No. 44215-129) because validation data (precision and
accuracy) were not submitted. Additional data are required.

No enforcement analytical methods have been submitted for the
following MUPs: {i} Aceto Chemical Co. 98% T (EPA Reg. No. 2749-
181), (ii) Mobay Corp. 98% T (EPA Reg. No. 11556-30), and (iii)
Mobay 82% FI (EPA Reg. No. 11556-55). The Guidance Document
requirement for this topic is still outstanding for these
products, .

The Guidance Document requires data concerning physical and
chemical characteristics. 1n response, Mobay Corporation (1983,
1985; MRIDs 00147436 and 00152133) submitted information
regarding the physical and chemical Ccharacteristics of Mobay 98%
T (EPA Reg. No. 3125-9). These Properties are presented in Table
2. These data do mot satisfy the requirements of 49 CFR §158.190
(Guidelines Reference Nos. 63-2 through 63-13) because stability
data are inadequate because stability of the technical product



Additionally, the methods for determination of density and
corrosiveness were also not supplied. Data for the octanol-water
partition coefficient were reviewed by the Agency (M. Firestone:
DEB No. 382 dated 2/3/86) and deemed adequate. Additional data
are required.

In response to the Guidance Document, Kaw Valley, Inc. (1986,
1987; MRIDs 00162307 and 40731804) submitted physical chemical
characteristics for its 97% T (EPA Reg. No. 44215-129). These
properties are presented in Table 2. These data do not satisfy
the requirements of 40 CFR §158.190 (Guidelines Reference Nos.
63-2 through 63-13) because the data submitted on stability does
not include exposure to metal ions and solubility data does not
include solubility on solvents other than water. Additional data
are required.

Physicochemical data have not been submitted for the following
MUPs: (i) Aceto Chemical Co. 98% T (EPA Reg. No. 2749-181), (ii)
Mobay Corp. 98% T (EPA Reg. No. 11556-30), and (iii) Mobay 82% FI
(EPA Reg. No. 11556-55). The Guidance Document requirement for
this topic is still outstanding for these products.



Table 2. Physical and chemical properties of trichlorfon
purified active ingredient (PAI), technical grade of
the active ingredient (TGAI), and manufacturing-use

products (MUP).

Guideline Reference
No., 40 CFR §158.190:
Name of Property

Description [Method]
(Registrant and Product;
EPA Reg. No.; MRID)®

63-2. Color

63-3. Physical state

63-4. Odor

63-5. Melting point

63-6. Boiling point

63-7. Density, bulk
density or
specific gravity

white
(Mobay 98% T; 3125-9; 00152133)

white
(Kaw Valley 97% T; 44215-129; 00162307)

crystalline solid
(Mobay 98% T; 3125-9; 00152133)

crystalline soliad
(Kaw Valley 97% T: 44215-129;
00162307)

weak dharactcriatic odor
(Mobay 98% T; 3125-9; 00152133)

mild, sweetly pungent odor; milad
lacrimator odor when higher air
concentrations are encountered
(Kaw Valley 97% T; 44215-129;
00162307)

most melting occurs at 75-78.5C, melting
continues to 84 C [DTA]
(Mobay 98% T; 3125-9; 00152133)

first melt at 74 C, liquid state at 76 C
and fully melted at 87 - 93 C

" (Kaw Valley 97% T; 44215-129;

00162307)

not required
TGAI is a solid

60-65 1lb/cu.ft (bulk density)
(Mobay 98% T; 3125-9; 00152133)

0.683 g/ml (bulk density)
(Kaw Valley 97% T; 44215-129;
00162307)

(Continued.)



Table 1. (Continued.)

Guidelines Reference
No., 40 CFR §158.190;
Name of Property

(Registrant and Product; Substrate:
EPA Reg. No.; MRID)®

63-8. Solubility

63-9. Vapor Pressure

63-10. Dissociation
constant

63-11. Octanol/water
partition
coefficient

63-12. pH

Solvent So ilit 20 €
water 136
n~hexane 0.5
dichloromethane 690
toluene 30
2=-propanol 520

[OECD Guideline No. 105]
(Mobay 98% T; 3125-9; 00152133)

8 g/100 g water at 25 C
(Kaw Valley 97% T; 44215-129
00162307)

2.8 x 10 mbar at 20 C
[OECD Guideline No. 104]
(Mobay 98% T, PAI; 3125-9; 00152133)

<1l mm Hg
(Kaw Valley 97% T; 44215-129;
00162307)

does not dissociate; trichlorfon is not
capable of reverse splitting [OECD 112]
(Mobay 98% T; 3125-9; 00152133)

(Kaw Valley 97% T; 44215-129;

00162307)

log P, = 0.52
(Mobay 98% T, PAI; 3125-9; 00147436)

P, = 2.0 for total organophosphates
(Kaw Valley 97% T; 44215-129;
00162307)

5.5 (10% solution with distilled water)
(Mobay 98% T; 3125-9; 00152133)

2.60 to 3.07 in 0.1 to 0.00625K water
solutions

(Kaw Valley 97% T; 44215-129;
00162307)

(Continued.)



Table 1. (Continued.)

Guidelines Reference
No., 40 CFR §158.190;
Name of Property

(Registrant and Product; Substrate;
EPA Reg. No.; MRID)®

63-13. Stability

63-14.

63-15.

63-16.

63-17.

oxidizing or
reducing action

Flammability

Explodability

Storage stability

stable in pH 4 for 3 hours at 90 C, in
PH 7 for 3.2 hours at 40 C, and in pH 9
for <30 minutes at 20 C

(Mobay 98% T; 3125-9; 00152133)

under conditions of heat and UV/IR,
purity increased, took on slight yellow
tint, and there was no change of
appearance; concentration of moisture
and DDVP declined following exposure to
heat and irradiation

[72 hours irradiated with 10.1 mW/cm® ,
and 6 days at 60 C]

(Kaw Valley 97% T:; 44215-129;

00162307)

not an oxidiszing or reducing agent
{in accordance with 40 CFR §158.120]
(Mobay 98% T; 3125-9; 00152133)

(Kaw Valley 97% T; 44215-129
00162307)

does not contain combustible ingredient
(Mobay 98% T; 3125-9; 00152133)

(Kaw Valley 97% T; 44215-9;

00162307)

no impact explosive characteristics
(Mobay 98% T; 3125-9; 00152133)
(Kaw Valley 97% T:; 44215-129
00162307)

exhibited 1.5% loss of active ingredient

after 4 months of storage at 40 C; 6.5%
loss of active ingredient after 24
months of storage at ambient
temperatures in open head steel drums
with HDPE bag liners in warehouses
(Mobay 98% T; 3125-9; 00152133)

no appreciable change following 1 to 12
months of storage under warshouse
conditions

(Kaw Valley 97% T; 44215-129; 00162307)

(Continued.)
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Table 1. (Continued.)

Guidelines Reference

No., ‘40 CFR §158.190; (Ragistrant and Product; Substrate;
Name of Property EPA Reg. No.; MRID)*
63-18. Viscosity none submitted

not required if MUP is a solid

63-19. Miscibility none submitted
not required if MUP is a solid

63-20. Corrosiveness noncorrosive to high density
polyathylene bag liner
(Mobay 98% T; 3125-9; 00152133)

noncorrosive to plastic packaging
materials after incubation for 6 months
at room temperature followed by 6 months
at 35 C; was reported to have a
corrosion rate of 0.612 - 21.2 um/year
(corrosion rate of untreated control was
0-22.0 um/year)

(ASTM, Part 31, 1973]

(Kaw Valley 97% T; 44215-129;

40731804)

®*TGAI = technical grade of the active ingredient. MUP =
manufacturing-use product. FI = formulation intermediate.
Hyphenated numbers represent EPA Registration Numbers. Eight-
digit numbers are MRID documents from the Pesticide Document
Management System (PDMS).
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O + _Citations (used):

00147436 Krohn, J. (1983) Letter sent to Hagen dated Jul 14,
1983: Partition coefficient of trichlorfon and methamidophos:
Registration in Egypt. Translation of Verteilungskoeffizienten
von trichlorfon und methamidophos: Registrierung in Aegypten
prepared by Bayer AG, Mobay report 85931. 1 p.

00148973 Sslahck, S. (1985) Composition of Technical Trichlorfon:
Report No. 88931. Unpublished study prepared by Mobay Chemical
Corporation. 25 p.

00152133 Mobay Chemical Corp. (1985) Product Chemistry of
Trichlorfon Technical: Dylox Technical. Unpublished compilation.
22 p.

00162307 Technology Services Group (1986) :Product Chemistry Data
for Technical Trichlorfon:. Unpublished compilation. 101 p.

40731804 Labare, A. (1987) Product Chemistry: Corrosivity of
Trichlorofon (Technical) to Plastic Packaging Material: Project
ID BIOS # 86-06-410-01F,01C. Unpublished study prepared by
Biospherics, Inc. 11 p.

Product Chemistry Citations (not used):

(MRIDs pertain to either new registrations, end - use products,
or cancelled registrations.)

00145104 Mobay Chemical Corp. (1985) Product Chemistry of
Dylox/Metasystox-R 1.5-0.5 SC. Unpublished compilation. 74 p.

00150011 Mobay Chemical Corp. (1985) Product Chemistry of DYLOX &'°°

80 SPA. Unpublished compilation. 37 p.

00158290 Talbett, T. (1986) Maximum and Minimum Certified Limits
for Dylox 80 Concentrate Formulation: Report No. 90973.
Unpublished study prepared by Mobay Chemical Corp. 13 p.

00158291 Barnett, H.; Mayor, W. (1984) Dylox 80 SP Physical and

Chemical Properties: Report No. 86582. Unpublished study
prepared by Mobay Chemical Corp. 3 p.
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REGISTRATION STANDARD UPDATE

PRODUCT CHEMISTRY
TIASK 4

(Final Report)

CONFIDENTIAL APPENDICES

Appendix
Appendix
Appendix
Appendix
Appendix

confidential Appendices to the Scientific Review of the
Registration Standard Update Report for the pesticide trichlorfon
by the Dietary Exposure Branch ([Confidential FIFRA Trade

Secret/CBI].

A: 2 Page(s)
B: 1 Page(s)
C: 1 Page(s)
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TRICHLOBFON FPRODUCT AND RESIDVE CHEMISTRY
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TRICHLORFON
REGISTRATION STANDARD UPDATE
RESIDUE CHEMISTRY
Task - 4

INTRODUCTION

The 2/22/89 update of the Index of Pesticide Chemicals identifies
registered food/feed uses for the insecticide Trichlorfon.
Trichlorfon is registered for use on the following crops:
alfalfa, alfalfa-grass mixtures, artichoke (globe), bananas,
barley, beans (succulent and dry), lima beans, beets, blackeyed
peas, blueberries, Brussels sprouts, cabbage, carrots,
cauliflower, citrus fruits, clover, clover-grass mixtures,
collards, corn (field, pop, and sweet), cotton, cowpeas, crowder
peas, field peas, flax, grass (rangeland and pasture), lettuce,
oats, peanuts, peppers, pumpkin, safflower, southern peas, sugar
beets, tobacco, tomatoes, and wheat. In addition, trichlorfon
may be applied to alfalfa, birdsfoot trefoil, cabbage, clover,
lettuce, and soybeans grown solely for seed production.
Trichlorfon formulations variously registered for foliar, soil,
and bait use on food/feed crops include the 80% SC/S (soluble
concentrate/solid), 60% SC/L (soluble concentrate/liquid), 5 and
8% dust (D), and 5% granular (G). Trichlorfon is also registered
for direct application to beef cattle and dairy cattle :
(nonlactating). Direct treatments with the 80% SC/S, 80% WP, an
8% ready-to-use (RTU) formulations may be made to animals as
spray and pour on applications.

The Trichlorfon Guidance Document dated 6/30/84 concludes that
additional data are required for plant and animal metabolism, and
the magnitude of the residue in carrots, radishes, rutabagas,
sugar beet roots and tops, turnips, garlic, onions, spinach,
lettuce, celery, Brussels sprouts, broccoli, cabbage, kale,
cauliflower, collards, cowpeas (succulent and dried), dried
beans, lima beans, snap beans, bean vines, cowpea vines, lima
bean vines and hay, peppers, tomatoes, pumpkins, watermelon,
citrus fruits, strawberries, barley grain and straw, oat grain
and straw, wheat grain and straw, pasture grass (forage and hay),
rangeland grass (forage and hay), alfalfa forage and hay,
birdsfoot trefoil hay, clover forage and clover hay, artichokes,
cottonseed, flax, safflowver seed, and tobacco, and the magnitude
of the residue in livestock. 1In response to these requirements,
Mobay Chemical Corp. has submitted data pertaining to plant
metabolism (1987; MRIDs 40338603, 40338604, 40338605, and
40359401), animal metabolism (1987; MRID 40338601), and the
magnitude of the residue in plants (1987-88; MRIDs 00141146,
00149104, 40279304, 40279305, 40279306, 40359402, 40358201, and
40665101). The available data up to December 4, 1989, have been
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reviewed by the Agency or are otherwise reviewed here for their
adequacy in satisfying outstanding data requirements.

Tolerances for residues of trichlorfon in or on food/feed items
are currently expressed in terms of trichlorfon per se [40 CFR
§180.198]. A feed additive tolerance has been established for
this same residue in dried citrus pulp [40 CFR §186.2325].

SUMMARY
The following Trichlorfon Residue Chemistry data are required:

O Addditional data pertaining to the qualitative nature of
the residue in plants.

O Addditional data pertaining to the qualitative nature of
the residue in ruminants (dermal and oral exposure) and
poultry.

O Sample storage intervals and conditions must be supplied
for all residue data submitted in support of tolerances,
whether previously submitted or required in this update.
Data are required which depict the i i \'4
trichlorfon in commodities stored under the range of
conditions and for the range of intervals specified.

O Residue data on carrots, sugar beets (roots and tops),
lettuce, Brussels sprouts, cabbage, cauliflower,
collards, beans and bean vines and hay, cowpeas and
cowpea vines and hay, peppers, tomatoes, pumpkins, citrus
fruits, barley (grain, forage, hay, and straw), oat
(grain, forage, hay, and straw), wheat (grain, forage,
hay, and straw), grasses (pasture and rangeland), alfalfa
forage and hay, birdsfoot trefoil forage and hay, clover
forage and hay, artichokes, cottonseed, flaxseed and flax
straw, and safflower seed.

0] Processing studies on sugar beets, tomatoes, citrus
fruits, barley, oats, wheat, cottonseed, flax seed, and
safflower seed.

QUALITATIVE NATURE OF THE RESIDUE IN PLANTS

Conclusjons;

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data depicting the degree of absorption of
(“cltrichlorfon by both leaves and roots of representative crops
as well as the subsequent translocation and metabolism of
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trichlorfon and/or its metabolites. In addition, an attempt must

be made to identify all metabolites including volatile, toxic
?ompounds which may include 2,2-dichlorovinyl dimethylphosphate
DDVP) .

In response to this requirement, Mobay Chemical Corp. has
submitted data on the metabolism of trichlorfon in tomatoes,
potatoes, wheat, and soybeans. Studies on tomatoes, potatoes,
and wheat (1987; MRIDs 40338603, 40338604, and 40338605) were
reviewed by D. Edwards (EPA Memorandum DEB No. 2837, dated
12/4/87). In this review, it is concluded that the nature of the
residue in plants is not adequately delineated because the
identity of an unknown metabolite (metabolite "A") accounting for
>10% of the total radioactive residues (TRR) in wheat forage and
heads was not established, and no data were provided reflecting
soil application to a root crop, a use that could lead to direct
exposure to the the soil degradate DDVP. In addition, it was
noted that inadequate detail was provided regarding the percent
of each metabolite released after each extraction and hydrolysis
step; this information is necessary in order to evaluate the
adequacy of analytical enforcement procedures, and it was noted
that none of the currently accepted enforcement methods include
hydrolysis steps similar to those used in the recently submitted
metabolism studies. A study on soybeans (MRID 40359401) was
reviewed by F.B. Suhre (EPA Memorandum DEB No. 3158, dated
2/2/88), who concludes that the nature of the residue in soybeans
is not adequately understood because the radioactive residues
found in soybean meal were not adequately characterized.

The available tomato metabolism data (MRID 40338603) indicate
that the terminal residues in or on tomatoes harvested 21 days
following foliar application include dichloroacetic acid (41% of
the TRR), dichloroethanol (30%), trichlorfon (7%),
dichloroacetaldehyde (6%), and glucose (7%). Trichloroethanol
was found in tomatoes harvested 14 days posttreatment; however,
at 21 days posttreatment no trichloroethanol was detected. DDVP
residues were detected in tomatoes 2.5 hours and 2 days following
trichlorfon application. No DDVP residues were found 7 days

after treatment.

The major residue found in potato tubers (MRID 40338604)
harvested 14 or 21 days following three foliar applications was
glucose, accounting for 88% of the TRR. Dichloroethanol
comprised ca. 7-8% of the TRR. No DDVP or trichlorfon was found
in tubers following foliar application.

In wheat forage and straw (MRID 40338605) the major residue was
dichloroacetic acid (42-43% of the TRR), with trichlorfon (13-
16%), dichloroethanol (6-9%), and dichloroacetaldehyde (7-13%)
accounting for a total of 26-38% of the TRR. Glucose accounted
for 4% of the TRR in straw. The major residue in dry heads was
dichloroacetic acid (32% of the TRR). Trichlorfon (9%),

3
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dichloroethanol (9%), dichloroacetaldehyde (8%), and glucose
(13%) were also detected. An unknown metabolite designated
"metabolite A" accounted for 12 and 11% of the TRR in wheat
forage and heads, respectively.

The available soybean metabolism data (MRID 40359401) indicate
that the major terminal residue in soybean forage is
dichloroacetic acid (ca. 40-41% of the TRR). The following
residues accounting for a total of 35-37% of the TRR wvere also
identified: trichlorfon (5-8%), dichloroethanol (7-19%), and
dichloroacetaldehyde (11-12%). Radioactive components in soybean
meal did not chochromatograph with any of the trichlorfon
metabolites found in or on forage.

DEB has deferred to Toxicology Branch regarding the toxicological
significance of dichloroacetic acid, dichloroethanol,
dichloroacetaldehyde, and trichloroethanol (D. Edwards, DEB No.
2837, 12/4/87).

The qualitative nature of the residue in plants is not adequately
understood. Therefore, the following additional data are
required:

O Data depicting the distribution and metabolism of
uniformly ring-labeled ['“Cltrichlorfon in or on a root
crop. A completely characterized test substance
representative of technical trichlorfon (including
impurities, if appropriate) used in commercial
formulations must be applied g0il incorporated under
conditions representing normal cropping practices and at
ﬁgtes sufficiently high to permit characterization of

C-residues. The identities and quantities of residues
in or on mature plant parts must be determined in order
to elucidate terminal residues. cConfirmation of the
identities of residues using a suitable method such as MS
or HPLC is also required. Representative samples from
these studies and those on tomatoes, wheat, and soybeans
must be analyzed by the residue analytical methods
developed for data collection and tolerance enforcement
to ascertain that all residues of concern are determined.

O The component designated "metabolite A" in wheat forage
and green heads in MRID 40338605 must be identified.
Confirmation of the identities of residues using a
suitable method such as MS or HPLC is also required.

O The registrant must provide additional information from
the studies on tomatoes, potatoes, and wheat reported in
MRIDs 40338604, -04, and -05 regarding the percent of
each metabolite released following each extraction and
hydrolysis step.

%8



O The registrant must identify the radiocactive residues
detected in soybean meal (MRID 40359401). Confirmation
of the identities of residues using a suitable method
such as MS or HPLC is also required.

Although incomplete, the available data indicate that trichlorfon
undergoes dehydrochlorination and rearrangement to form 2,2-
dichlorovinyl dimethylphosphate (DDVP) or hydrolysis to
trichloroethanol. DDVP is hydrolyzed to form
dichlorovinylethanol which immediately rearranges to
dichloroacetaldehyde or dichloroethanol. Dichloroacetic acid and
dichloroethanol are formed from dichloroacetaldehyde and then
conjugated. Further dechlorination of these metabolites occurs
prior to their entering the two-carbon biosynthetic pathway
leading to glucose formation.

References (used):

MRID(s): 40338603. 40338604. 40338605. 40359401.

Discussion of the data:
N/A.

UALITAT A oF

Conclusions:

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data on the metabolism of trichlorfon in ruminants. A
poultry metabolism study is conditionally required based on the
outcome of the ruminant study. In addition, a metabolism study
reflecting dermal application of the 80% SC/S formulation to
cattle is required.

Mobay Chemical Corp. (1987; MRID 40338601) submitted a goat
metabolism study, which is the subject of an agency review (D.
Edwards, EPA Memorandum DEB No. 2837, dated 12/4/87). The
reviewer concludes that the nature of the residue in livestock is
not adequately understood beacuse 16-46% of the TRR in tissues is
unidentified polar residues and the registrant's contention that
these residues are proteins and sugars was not supported by any
data. DEB also noted that the loss of 9-13% of the TRR in milk,
liver, and fat during the concentration of extracts was not
adequately explained and that alternate sample handling
procedures should be attempted. Furthermore, it was concluded
that a poultry metabolism study is required, since the ruminant
study demonstrated that free and conjugated residues transfer to
tissues.



As with plants, DEB has noted that none of the analytical
procedures for detection of residues in meat or milk employs the
hydrolysis steps required to release conjugated residues.

The DEB review also addressed the need for metabolism studies
reflecting direct animal treatments (high-pressure spray on beef
cattle and pour-on application to dairy cattle).

DEB has deferred to Toxicology Branch regarding the toxicological
significance of desmethyl trichlorfon, desmethyl DDVP, and
dichloroethanol.

The available data indicate that the major residue in kidney (39%
of the TRR), muscle (23%), and fat (65%) is DCA glucuronide, also
detected in liver (5%). Another, unspecified conjugate of DCA
accounted for 20% of the TRR in muscle and 5-6% in liver, kidney,
and fat. Un-metabolized trichlorfon was detected in kidney (7%)
and muscle (6%) and trichlorfon glucuronide accounted for 5% of
the total residue in kidney and 2% in liver. Desmethyl
trichlorfon comprised 8% of the TRR in kidney and 4% each in
liver and fat; desmethyl DDVP was found in liver at 1%.
Dichloroethanol (DCE), conjugated DCE, and free DCA were detected
in tissues at 1-3% of the total residues. In milk, the major
radioactive residues were glucose and free dichloroacetic acid
accounting for 64 and 22% of the TRR, respectively. No DDVP was
detected in tissues or milk. However, a large percentage of the
extractable residues remains unidentified (16-46%).

The qualitative nature of the residue in animals is not
adequately understood. The following additional data are

required:

O Metabolism studies must be conducted utilizing ruminants
and poultry. Animals must be dosed orally for a minimum
of 3 days with uniformly ring-labeled ['“Cltrichlorfon
fed in the diet v a sidu

i . Milk and

eggs must be collected twice daily during the dosing

period. Animals must be sacrificed within 24 hours of
the final dose. The distribution and identity of
residues must be determined in eggs, milk, liver, kidney

(except poultry), muscle and fat. Confirmation of the

identities of residues using a suitable method such as MS

or HPIC is also required. Alternative to an additional
ruminant metabolism study, the registrant must submit
additional data from analysis of extracts (from the study
described in MRID 40338601) processed using procedures
that will minimize loss of residues due to
volatilization, and subjected to further analyses in
order to identify extracted polar residues.

Representative samples from ['‘C]ltrichlorfon metabolism

studies must be analyzed by the residue analytical

methods developed for data collection and tolerance

6
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enforcement to ascertain that the methods are capable of
adequately recovering and quantifying all residues of
concern.

DEB has pointed out that metabolism studies reflecting registered
direct applications to livestock are required also, and although
Mobay Chemical Co. has indicated that they intend to remove from
product labels the high-pressure spray treatment to beef cattle
and pour-on application to dairy cattle, it is noted that
additional metabolism data are required unless all registrants
amend their labels to delete these uses (D. Edwards, DEB No.
4064, 10/24/88). The following additional data are required:

0 Metabolism studies in which cattle receive direct dermal
applications of ring-labeled ['“C]trichlorfon. Beef
cattle must be treated using high-pressure spray
equipment and dairy animals must be given pour-on
treatment. Animals must be treated at a concentration
that will result in sufficient residues in the tissues
for characterization. Animals must be sacrificed 24
hours after treatment and residues charaterized in milk,
muscle, fat, kidney, and liver.

Referenc used) :
MRID(s): 40338601.
Discussion of the data:
N/A.

RESIDU A

o] usj :

The Trichlorfon Guidance Document dated 6/30/84 did not require
additional data pertaining to residue analytical methodology. The
qualitative nature of the residue in plants and animals has not
been adequately described; however, DEB has noted in reviews of
plant and animal metabolism data that current methodology does
not employ hydrolysis steps necessary to release bound residues
as demonstrated in the available metabolism studies (refer to the
"Qualitative Nature of the Residue..." sections for details), and
that, therefore, methodology needs to be developed that is
capable of recovering bound and conjugated residues. Following
review of the requested plant and animal metabolism data, the
specific needs for revised methodology will be determined. PAM
Vol. II (Pesticide Reg. Sec. 120.198, dated 7/1/70) currently
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lists as Method I a GLC/EC method for analysis of residues in
milk and as Method B a GLC/MC procedure for determination of
residues in or on plant samples; a GLC method for analysis of
animal tissues is included as Method B.

Trichlorfon is completely recovered using Multiresidue Protocol
D, with special GLC/HPLC equipment, and procedure 232.3
(Storherr), but is not recovered, nor is recovery expected, using
Protocol E for fatty or non-fatty foods (FDA Pestrak data base,
PAM Vol. I Appendix dated 12/13/89).

The following additional data are required:

O Additional validated methodology may be required in order
to recover bound and conjugated residues. The specific
requirements for the revised methods will be determined
following review of the requested plant and animal
metabolism data (refer to "Qualitative Nature of the
Residue in Plants" and "Qualitative Nature of the Residue
in Animals" for additional details).

Re e :

MRID(s) : N/A.

Discussion of the data:

N/A.

STORAGE STABILITY DATA

conclu H

No additional data regarding storage stability of residues of
trichlorfon were required in the Trichlorfon Guidance Document
dated 6/30/84. The Agency now requires that storage intervals
and sample storage conditions be reported for all residue data
submitted in support of tolerances or otherwise required by the
Agency, and that the residue data be accompanied by data
depicting the stability of all residues of concern in storage
(Pesticide Assessment Guidelines, Subdivision 0).

The following data are required:
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O The sample storage conditions and intervals must be
supplied for all required and previously submitted
residue data for plant and animal commodities. Storage
stability data in support of previously submitted residue
data are required for only those samples deemed to be
useful for tolerance assessment. Data are also required
which depict the decline in levels of trichlorfon
residues of concern in commodities stored under the range
of conditions and for the range in intervals specified.
Crop samples bearing measurable weathered residues or
fortified meat and milk samples must be analyzed
immediately after harvest or fortification and again
after storage intervals that allow for reasonable
unforseen delays in sample analysis. 1In laboratory tests
using fortified samples, the pure active ingredient and
pure metabolites must be used. However, if field
weathered samples are used, the test substance must be a
typical end-use product. For additional guidance on
conducting storage stability studies, the registrant is
referred to an August, 1987 Position Document on the
Effects of Storage Validity of Pesticide Residue Data
available from NTIS under order no. PB 88112362/AS.

O The nature of the residue in plants and animals is not
adequately understood. If the requested data on plant
and animal metabolism indicate the presence of additional
metabolites of toxicological concern, data depicting the
stability of these residues during storage will be

required.
Referenc sed) :
N/A.
N/A.

MAGNITUDE OF THE RESIDUE IN PLANTS

The Trichlorfon Guidance Document dated 6/30/84 identifies field
residue data requirements for carrots, radishes, rutabagas, sugar
beet roots and tops, turnips, garlic, onions, spinach, lettuce,
celery, Brussels sprouts, broccoli, cabbage, kale, cauliflower,
collards, cowpeas (succulent and dried), dried beans, lima beans,
snap beans, bean vines, cowpea vines, lima bean vines and hay,
peppers, tomatoes, pumpkins, watermelon, citrus fruits,
strawberries, barley grain and straw, oat grain and straw, wheat
grain and straw, pasture grass (forage and hay), rangeland grass
(forage and hay), alfalfa forage and hay, birdsfoot trefoil hay,
clover forage and clover hay, artichokes, cottonseed, flax,
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safflower seed, and tobacco. Data have been submitted on
pumpkins, tomatoes, citrus fruits, wheat, cottonseed, and
tobacco. Data requirements as outlined in the Trichlorfon
Guidance Document dated 6/30/84 remain in effect for all other
crops (refer to Table A. Generic Data Requirements for
Trichlorfon for details).

Note to SRRD: The data gaps which appear in this update are
s io

W t
based on the assumption that the use patterns for trichlorfon
have not changed since publication of the Guidance Document.

The Agency has recently determined that DDVP (a potential
metabolite of trichlorfon) may be of toxicological concern and
may occur as a residue of trichlorfon in plants grown for food,
particularly root crops on which soil treatment is permitted
(beets and sugar beets), and crops harvested at a short
posttreatment interval following foliar treatment, such as
alfalfa, bananas, corn, citrus, and cotton (D. Edwards, DEB No.
2837, 12/4/87). Therefore, the following additional data are now
required: -

O Data depicting the magnitude of DDVP residues in or on
representative commodities (or appropriate substitutes -
refer to 40 CFR 180.34) from each crop group on which use
of trichlorfon is permitted. Application regimens must
approximate those most likely to result in maximum
residues (highest rate, lowest PHI, maximum number of
applications). Also tests must be geographically
representative (refer to Agricultural Statistics, uspa
and Censug of Agriculture, U.S. Department of Commerce).
These trials should not be completed, however, until all
plant metabolism issues have been resolved since it may
be necessary to conduct analyses for additional residues
of toxicological concern.

10
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Fruiting Vegetables (except Cucurbits) Group

Tomatoes

Tolerances(s) :

A tolerance of 0.1 ppm has been established for residues of
trichlorfon in or on tomatoes [40 CFR §180.198].

Use directions and limitations:

The 5% G and 5% D formulations are registered for broadcast or
banded soil bait application to tomatoes at 1 1b ai/A.
Formulations registered for multiple foliar applications to
tomatoes are the 5 and 8% D at 1-1.25 1b ai/A and the 6 1lb/gal
SC/L and 50-80% SC/S formulations at 1 1b ai/A. Applications may
be made using ground and aerial equipment. A 21-day PHI is in
effect for foliar applications and a 28-day PHI is in effect for
soil bait applications. Tomatoes to be cooked (canned) before
marketing may be harvested on the day of treatment following
treatment with dust formulations. The grazing of livestock on
bait treated fields is not permitted.

Conclusions:

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data depicting residues of trichlorfon in or on
tomatoes harvested following aerial and ground application of a
representative SC/S formulation at 1 1b ai/A; tests representing
the states of FL and TX were required. 1In addition, data are
required depicting residues resulting from both ground and aerial
applied soil and foliar treatments with a representative G
formulation at 1 1b ai/A; tests conducted in AR, CA, FL, NJ, SC,
and TX were required. A cooking study is also required.
Additionally, a processing study is conditionally required
pending the outcome of the residue field trials.

The available data (MRID 40279305) indicate that residues of
trichlorfon will not exceed the established tolerance of 0.1 ppm
in or on tomatoes harvested 21 days following five foliar
applications at 1x the maximum registered rate. However, no data
were submitted depicting residues in or on tomatoes resulting
from registered use of a representative G formulation. The
submitted processing data (MRID 4027906) indicate that
concentration occurs in juice (1.1x), puree (1.4x), and wet pulp
(1.3x) ; residues concentrate up to 1.5x in paste and 2.16x in dry
pulp. In addition, data from a cooking study were not submitted.
The following additional data are required:

11

U5



O Data depicting trichlorfon residues of concern in or on
tomatoes harvested following broadcast soil bait
application of a representative G formulation at 1 1b
ai/A. Tests must be conducted using ground and aerial
equipment. Tests must be conducted in CA(25%) and FL(51%)
which accounted for ca. 80% of 1986 U.S. fresh market
tomato production; CA produced ca. 87% of U.S. tomatoes
for processing (Agricultural Statistics Board, NASS, USDA
Crop Database, Jan. 1988).

O The registrant must propose a feed additive tolerance for
trichlorfon residues of concern in dry pomace. The
available data indicate that a level of 0.25 ppm would be
appropriate, toxicological considerations permitting.

DEB has noted that the differing PHIs for fresh-market and
processing tomatoes is not enforceable (D. Edwards, DEB No. 2837,
12/4/87); therefore, data on tomatoes cooked following harvest on
the day of treatment are not required, and the following label
amendments are required:

0o The registrant must amend all pertinent labels to specify
that the 2l1-day PHI pertains to all tomatoes treated with
trichlorfon, whether or not they are to be cooked and/or
canned prior to marketing.

References (used):
MRID(s): 40279305. 40279306.

Discussion of the data:

Mobay Chemical Corp. (1986; MRID 40279305) submitted data from
five tests conducted in FL(2) and TX(3) depicting residues of
trichlorfon in or on tomatoes harvested 0-28 days following five
foliar applications (using aerial and ground equipment) of the
80% SC/S formulation at 1 1b ai/A (1x the maximum registered
rate) in 5-40 gal/A. Residues were <0.01 (nondetectable)-0.63
ppm in or on 20 samples harvested 0-14 days posttreatment.
Residues were <0.01 ppm (nondetectable) in or on each of five
samples harvested 21 and 28 days posttreatment. Apparent
residues were <0.01 ppm (nondetectable) in or on untreated
samples. All samples were stored frozen (temperature
unspecified) for 322 days prior to analysis by thermionic
emission GILC, as described in Report 21386. The limit of
detection was 0.01 ppm. Recoveries were 70-95% from four samples
fortified with trichlorfon at 0.01-0.05 ppm.

One of the samples from this study bearing 0.012 ppm of
trichlorfon residues was processed into juice (containing

12



residues of 0.013 ppm, concentration factor 1.1x), puree (0.017
ppm, 1.4x), paste (0.018 ppm, 1.5x), wet pulp (0.016 ppm, 1.3x),
and dry pulp (0.026 ppm, 2.2x). Apparent residues were <0.01 ppm
(nondetectable) in or on control samples of all commodities.
Samples were stored and analyzed as described above for fresh
tomatoes. Recoveries were 72-83% from five fruit samples, 70-90%
from five juice samples, 78-90% from three puree samples, 98-120%
from two paste samples, 70-89% from five wet pulp samples, and
70-85% from three dry pulp samples, each fortified with
trichlorfon at 0.001-0.01 ppm.

Geographic representation of the data is adequate since the test
states of FL(51%) and TX(<1%) accounted for ca. 50% of the 1986
U.S. fresh market tomato production (Agricultural Statistics
Board, NASS, USDA Crop Database, Jan. 1988). The available data
indicate that residues of trichlorfon will not exceed the
established 0.1 ppm tolerance in or on tomatoes harvested 21 days
following five foliar applications of the 80% SC/S formulation at
1x the maximum registered rate. However, no data were submitted
depicting residues in or on tomatoes resulting from registered
use of a representative G formulation. The submitted processing
study indicate that concentration occurs in juice (1.1x), puree
(1.4x), and wet pulp (1.3x); residues concentrate up to 1.5x in
paste and 2.16x in dry pulp. Data from a cooking study were not
submitted. Additional data are required.

C bit Veget

Pumpkins
Tolerance(s):

A tolerance of 0.1 ppm has been established for residues of
trichlorfon in or on pumpkins [40 CFR §180.198].

!Mmmmnnm

The 5% G and 5% D formulations are registered for broadcast or
banded soil bait application to pumpkins at 1 1b ai/A.
Formulations registered for multiple foliar applications to
pumpkins include the 5 and 8% D formulations at 1.25-1.5 1lb ai/A
and the 6 1lb/gal SC/L and 50-80% SC/S formulations at 0.5-1 1b
ai/A. Applications may be made using ground and aerial
equipment. A 14-day PHI is in effect. A maximum of one
application is permitted during the growing season.

13



Conclusions:

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data depicting residues of trichlorfon in or on
pumpkins harvested 14 days following single ground and aerial
soil applications of a representative G formulation at 1 1b ai/a.

The available data (MRID 00149104) indicate that residues of
trichlorfon in or on pumpkins will not exceed the established 0.1
ppm tolerance whem harvested 14 days following a single ground or
aerial soil application of the 80% SC/S formulation at 1 1b ai/a.
However, no data were submitted reflecting ground and aerial soil
applications of a representative G formulation. The following
additional data are required:

o) Data depicting trichlorfon residues of concern in or on
pumpkins harvested 14 days following a single broadcast
soil application of the 5% G formulation at 1 1b ai/a.
Tests must be conducted using ground and aerial equipment
in CA(12%), IL(20%), NY(6%) or PA(6%), and TX(5%), since
these states accounted for ca. 40% of the 1982 U.S.

pumpkin acreage (1982 Census of Adgriculture, Vol. 1, Part

51, p. 3%0).

References (used):
MRID(s): 00149104.

Mobay Chemical Corp. (1974; MRID 00149104) submitted data from
four tests conducted in CA(1), IL(1), KS(1), and WI(1) pertaining
to residues of trichlorfon in or on pumpkins harvested 0-14 days
following the last of three foliar applications of the 80% sc/s
formulation at 1 Ib ai/A/application (1x the maximum registered
rate). Trichlorfon residues were 0.05-0.68 ppm in or on four
samples of meat firom pumpkins harvested on the day of treatment.
Residues were <0.@1(nondetectable)-0.05 ppm in or 12 samples of
meat from fruit harvested 3-14 days posttreatment. Twelve
samples of pumpkim seeds contained trichlorfon residues of <0.01
(nondetectable)-1.02 ppm. Apparent residues in or on four
untreated samples of meat and three untreated seed samples were
<0.01 ppm (nondetectable). One additional untreated seed sample
bore apparent residues of 0.02 ppm. Data were collected using a
GLC analytical method with flame photometric detection
(modification of method described in Report No. 21386). The
implied limit of detection was 0.01 ppm. Recovery data were not
provided. Samples were stored under unspecified conditions for
an unspecified period of time prior to analysis.
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Geographic representation of the data is adequate since the test
states of CA(12%), IL(20%), KS(1%), and WI(1%) accounted for ca.
34% of the 1982 U.S. pumpkin acreage (1982 Census of Agriculture,
Vol. 1, Part 51, p. 350). The available indicate that residues
in or on pumpkins will not exceed the established 0.1 ppm
tolerance when harvested 14 days following three foliar
applications of the 80% SC/S formulation at the 1 1lb ai/A.
However, no data were submitted reflecting broadcast soil
application of a representative G formulation.

Citrus Fruits Group
Tolerance(s) :

A tolerance of 0.1 ppm has been established for residues of
trichlorfon in or on citrus fruits [40 CFR §180.198].

A feed additive tolerance of 2.5 ppm has been established for
residues of trichlorfon in dried citrus pulp [40 CFR §186.2325].

Use directions and limitations:

The 50-80% SC/S formulations are registered for foliar
applications to citrus in CA only, at 2-4 1b ai/A. Applications
may be made in a minimum of 1 gal/A by aerial equipment and in a
minimum of 200 gal/A by ground equipment. A 7-day PHI has been
established for a single treatment and a 21-day PHI is in effect
for two or three treatments. If more than one application is
made, only one may be aerial. No more than three applications
may be made during the fruiting season, one by aerial equipment
and not more than two using ground equipment.

Cconclus :

The Trichlorfon Guidance Document dated 6/30/84 requires
additional field residue data on citrus fruits; it also requires
an orange processing study. Data submitted in response to the
Guidance Document (MRID 00149104) indicate that residues of
trichlorfon are not likely to exceed the established 0.1 ppm crop
group tolerance in or on grapefruit and oranges harvested 21 days
following application of the 80% SC/S formulation at 1x.

However, no data were submitted depicting residues in or on whole
unwashed citrus fruit resulting from a single aerial application
in one gal/A followed by two ground applications of a
representative SC/S formulation. In addition, no data were
submitted depicting the potential for concentration of residues
in the processed fractions of oranges. The following additional
data are required:
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O Data depicting trichlorfon residues of concern in or on
citrus fruits (oranges, grapefruit, and lemons) harvested
21 days following a full-season treatment regimen
including a single aerial foliar application followed by
two foliar applications using ground equipment. Data
should reflect residues resulting from application of a
representative SC/S formulation at 4 1lb ai/A/application;
the aerial application should be made in 1 gal/A. Tests
must be conducted in CA where this use is permitted.

O A processing study depicting the potential for
concentration of trichlorfon residues of concern in dried
pulp, oil, molasses, and juice processed from oranges
bearing measurable, weathered residues. If residues
concentrate in any product, an appropriate food/feed
additive tolerance must be proposed.

References (used):

MRID(s): 00149104.

Discussion of the data:

Grapefruit: Mobay Chemical Corp. (1974; MRID 00149104) submitted
data from a test conducted in CA pertaining to residues of
trichlorfon in or on grapefruit harvested 0-21 days following a
single aerial application of the 80% SC/S formulation at 4 1b
ai/A (1x the maximum registered rate permitted in CA) in 20
gal/A. Trichlorfon residues were 0.29 ppm in or on one whole
fruit sample harvested on the day of treatment. One sample
harvested 7 days posttreatment bore residues of 0.08 ppm and two
samples harvested 14-21 days posttreatment bore residues of 0.02-
0.03 ppm. Apparent residues in or on one untreated sample were
<0.01 ppm (nondetectable). Data were collected using a GLC
analytical method with flame photometric detection (GLC/FPD).
The reported limit of detection was 0.01 ppm. No recovery data
or sample storage information was provided. '

Orangeg: Mobay Chemical Corp. (1974; MRID 00149104) submitted
data from two tests conducted in CA pertaining to residues of
trichlorfon in or on oranges harvested 0-21 days following a
single aerial application of the 80% SC/L formulation at 4 1b
ai/A (1x the maximum registered rate permitted in ca) in 20
gal/A. Residues were 0.4-0.83 ppm in or on two samples harvested
on the day of treatment and 0.08-0.09 ppm in or on two samples
harvested 7 days posttreatment. Four samples harvested 14-21
days posttreatment bore 0.02-0.03 ppm of trichlorfon residues.
Apparent residues were 0.02 ppm in or on two untreated control
samples. Data were collected using a GLC analytical method with
a flame photometric detector (GLC/FPD). The reported limit of
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detection was 0.01 ppm. Recovery data were not provided. No
information pertaining to sample storage was provided.

In summary, the submitted data indicate that residues of
trichlorfon are not likely to exceed 0.1 ppm in or on citrus
fruits harvested 7 days following a single application of the 80%
SC/S formulation at 1x the maximum registered rate. However, no
data were submitted depicting residues in or on whole unwashed
citrus fruit resulting from a single aerial application in 1
gal/A followed by two ground applications. 1In addition, no data
were submitted depicting the potential for concentration of
residues in the processed fractions of oranges. Additional data
are required.

Cereal Grains Group

Wheat
To a :

A tolerance of 0.1 ppm has been established for residues of
trichlorfon in or on wheat grain [40 CFR §180.198].

Us i i i s

The 4-6 1lb/gal and 40.5% SC/L and 50% SC/S formulations are
registered for multiple foliar applications to wheat at 0.5-1 1lb
ai/A. The 5% D and 3 and 5% G formulations are registered for
broadcast or banded soil application to wheat at 0.9-1 1b ai/A.
Applications may be made using ground and aerial equipment. A
21-day PHI is in effect. A maximum of three spray applications
may be made during the growing season. Livestock may be present
during applications. The grazing of bait-treated fields is
prohibited. The feeding of treated straw to dairy or meat
animals is not permitted.

Conclus H

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data depicting residues of trichlorfon in or on wheat
grain resulting from multiple foliar aerial applications of a
representative SC/S or SC/L formulation at 1 1lb ai/A from tests
conducted in KS, TX or OK, IL or IN, and MT. In addition, a
processing study is required conditional upon the outcome of
field residue tests. Data submitted in response to the Guidance
document (MRID 40359402) indicate that residues of trichlorfon
are not likely to exceed 0.1 ppm in or on wheat grain harvested
21 days following three foliar ground applications at 1x the
maximum registered rate. However, no data were submitted
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depicting residues in or on wheat grain resulting from multiple
foliar aerial applications as required by the Guidance Document.
In addition, no data were submitted depicting the potential for
concentration in the milled fractions of wheat and in grain dust.
Therefore, the following additional data are required:

o Data pertaining to trichlorfon residues of concern in or
on wheat grain harvested 21 days following the last of
three foliar applications of a representative SC/S or
SC/L formulation at 1 1b ai/A, applications must be made
at 7-day intervals using aerial equipment. Tests must be
conducted in KS(17%) or CO(5%), ND(13%) or MN(5%), and in
OK(6%) which collectively represent the major wheat
growing areas in the United States and ca. 50% of the
1987 U.S. wheat production (Agricultural Statistics
Board, NASS, USDA Crop Database, Jan. 1988).

O A processing study depicting the potential for
concentration of trichlorfon residues of concern in
milled products (bran, flour, middlings, and shorts) and
in grain dust from the processing of wheat bearing
measurable, weathered residues. If residues concentrate
in any product, an appropriate food/feed additive
tolerance must be proposed.

References (used):
MRID(s) : 40359402.

Discussion of the data:

Mobay Chemical Corp. (1987; MRID 40359402) submitted data from
six tests conducted in ID(1), IN(1), KS(1), MN(1), MT(1), and
TX(1) pertaining to residues of trichlorfon in or on wheat grain
harvested 21-39 days following the last of three foliar
applications of the 80% SC/S formulation at 1 1lb ai/A/application
(1x the maximum registered rate) made at 7- to l4-day intervals
using ground equipment. Residues were <0.01 ppm (nondetectable)
in or on each of four samples harvested 21 days posttreatment,
one sample harvested 30 days posttreatment, and one sample
harvested 39 days posttreatment. One additional sample harvested
21 days posttreatment bore 0.02 ppm of trichlorfon residues.
Apparent residues in or on each of seven untreated samples were
<0.01 ppm (nondetectable). A GLC method (Report No. 21386) using
thermionic emission detection was used for analysis of samples.
The limit of detection of the method was 0.01 ppm. Recoveries
were 70-100% from four samples fortified with trichlorfon at
0.01-0.05 ppm. Samples were stored frozen (temperature
unspecified) for up to 713 days prior to analysis.
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The test states of ID(4%), IN(2%), KS(17%), MN(5%), MT(7%), and
TX(5%), and the neighboring state of ND(13%) accounted for ca.
50% of the 1987 U.S. wheat production (Agricultural Statistics
Board, NASS, USDA Crop Database, Jan. 1988):; thus geographic
representation of the data is adequate. The available data
indicate that residues of trichlorfon are not likely to exceed
0.1 ppm in or on wheat grain harvested 21 days following foliar
ground application at 1x the maximum registered rate. However,
data were not submitted depicting residues in or on wheat grain
resulting from multiple foliar aerial applications as required by
the Guidance Document. In addition, no data were submitted
depicting the potential for concentration of residues in the
milled fractions of wheat and in grain dust. Additional data are
required.

Miscellaneous Commodities

Cottonseed
Tolerance(s):

A tolerance of 0.1 ppm has been established for residues of
trichlorfon in or on cottonseed [40 CFR §180.198].

Use directions and limitations:

The 3 and 5% G (bait) and 5% D formulations are registered for
preplant, postplant, and at-plant soil banded or broadcast
application to cotton at 1.5 1b ai/A. The 5 and 8% D, and 3% D
MAI formulations are registered for multiple foliar application
to cotton at 0.6-1.5 1b ai/A. The 4 lb/gal SC/L, 40.5% SC/L, and
50-80% SC/S formulations are registered for similar use at 0.25-
1.5 1b ai/A. Ultra-low-volume (ULV) foliar application is
permitted using the 4 1lb/gal SC/L formulation at 0.25-0.5 1lb
ai/A. Applications may be made using ground and aerial
equipment. A 7-day PHI and a 12-day pregrazing interval are in
effect. '

Conclusions:

The Trichlorfon Guidance Document dated 6/30/84 requires
additional field residue data regarding residues of trichlorfon
in or on cottonseed and cotton forage because all of the
submitted data were generated using an inadequate cholinesterase
inhibition technique; a processing study was conditionally
required. Data submitted in response to the Guidance Document
(MRID 40279304) indicate that residues of trichlorfon in or on
cottonseed may exceed 0.1 ppm following application according to
registered use. No data were submitted reflecting registered ULV
application or soil application using a G formulation. 1In
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addition, no data were submitted depicting the potential for
concentration of residues in the processed fractions of cotton.
Therefore, the following additional data are required:

o) Data depicting trichlorfon residues of concern in or on
cottonseed harvested 7 days following: (i) foliar ULV
applications of the 4 1lb/gal SC/L formulation at 0.5 1b
ai/A; and (ii) soil treatments with the 3 or 5% G
formulation (bait) at 1.5 1lb ai/A. Tests must be
conducted using ground and aerial equipment, in separate
tests. Tests must be conducted in CA(20%), MS(12%), and
TX(32%), which accounted for ca. 60% of the 1987 U.S.
production of cottonseed and represent the major domestic
cotton growing regions (Agricultural Statistics Board,
NASS, USDA Crop Database, Jan. 1988).

O The registrant must propose a revised tolerance level for
trichlorfon residues of concern in or on cottonseed. The
appropriate tolerance level will be determined following
receipt and review of the additional requested field
residue data.

O A processing study depicting the potential for
concentration of trichlorfon residues of concern in meal,
hulls, soapstock, crude o0il, and refined oil from the
processing of cottonseed bearing measurable, weathered
residues. If residues concentrate in any product, an
appropriate food/feed additive tolerance must be
proposed.

O since cotton forage is a raw agricultural commodity of
cotton, a tolerance must be proposed for cotton forage
accompanied by appropriate supporting residue data.

References !gggglz
MRID(s): 40279304.

us :

Mobay Chemical Corp. (1987; MRID 40279304) submitted data from
five tests conducted in AR(1), CA(1), Ms(1), sC(1), and TX(1)
pertaining to residues of trichlorfon in or on cottonseed
harvested 0-15 days following the last of three foliar broadcast
applications of the 80% SC/S formulation at 1.5 1lb ai/A (1x the
maximum registered rate). Residues were <0.01l(nondetectable)-
0.29 ppm in or on 10 samples of cottonseed harvested 0-3 days
posttreatment. Three samples harvested 7 days posttreatment bore
trichlorfon residues of <0.01 ppm (nondetectable); two additional
samples harvested at this same interval bore residues of 0.02 and
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0.16 ppm. Four samples harvested 14-15 days posttreatment bore
residues of <0.01 ppm (nondetectable); one additional sample
harvested 14 days posttreatment contained 0.14 ppm of trichlorfon
residue. Apparent residues were <0.01 ppm (nondetectable) in or
on each of five untreated samples. Analyses were conducted using
a GLC analytical method with thermionic emission detection
(Report No. 21386). The limit of detection was 0.01 ppm.
Recoveries of bromacil were 85-90% from samples fortified with
trichlorfon at 0.01-0.1 ppm. Samples were stored frozen
(temperature unspecified) for ca. 269 days prior to analysis.

Geographic representation is adequate since the test states of
AR(6%), CA(20%), MS(12%), sc(1%), and TX(32%) accounted for ca.
70% of the 1987 U.S. cotton production (Agricultural Statistics
Board, NASS, USDA Crop Database, Jan. 1988). The available data
indicate that residues of trichlorfon in or on cottonseed may
exceed the established tolerance of 0.1 ppm following registered
foliar application. No data were submitted reflecting registered
ULV application or soil application using a G formulation. A
tolerance is needed for cotton forage. 1In addition, no data were
submitted concerning residues of trichlorfon in the processed
commodities of cottonseed (meal, hulls, soapstock, crude oil, and
refined oil). Additional data are required.

Tobacco
Tolerance:

N/A (nonfood use).

Use directions and limjtatjons:

The 5% G and 5% D formulations are registered for preplant,
postplant, and at-plant soil banded or broadcast application to
tobacco at 1 and 1.5 1b ai/A, respectively. The 5 and 8% D, and
50-80% SC/S formulations are registered for multiple foliar
application to tobacco at 1-1.5 1lb ai/A. Applications may be
made using ground and aerial equipment. A 3-day PHI is in
effect.

conc :

The Trichlorfon Guidance Document dated 6/30/84 requires
additional field residue data regarding residues of trichlorfon
in or on tobacco; a pyrolysis study was conditionally required
pending the outcome of the field residue tests.

The residue data submitted in response to the Guidance Document
(1988; MRID 40665101) indicate that residues of trichlorfon
exceed 0.1 ppm in or on green tobacco harvested 3 days following
the last of two foliar applications of the 80% SC/S formulation
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at 1x the maximum registered rate. However, data were not
submitted reflecting registered use of a G formulation.
Pyrolysis data (1987; MRID 40358201) were submitted as requested
by the Guidance Document following detection of trichlorfon
residues at levels greater than 0.1 ppm in or on green and cured
tobacco. The major pyrolysis product of trichlorfon in tobacco
smoke is carbon dioxide; minor products include dichloroethanol
(DCE), carbon monoxide, dimethyl 0-(2,2-dichlorovinyl) phosphate
or DDVP, methyl 0-(2,2-dichlorovinyl) phosphate or Desmethyl
DDVP, and dichloroacetic acid (Dca).

References (used):
MRID(s) : 40665101. 40358201.

Discussion of the data:

Mobay Chemical Corp. (1988; MRID 40665101) submitted data from
four tests conducted in NC(1), sC(1), and KY(2) pertaining to
residues of trichlorfon in or on green tobacco leaves harvested 3
days following the last of two foliar broadcast applications of
the 80% SC/S formulation at 1 1b ai/A/application (1x the maximum
registered rate). Residues were <0.5(nondetectable)-0.5 ppm in
or on four samples of tobacco leaves. Apparent residues were
<0.5 ppm (nondetectable) in or on three untreated controls. Data
were collected using a GLC analytical method with a
nitrogen/phosphorous detector (NP/D). The limit of detection was
0.5 ppm. Recoveries were 54-96% from five samples fortified with
trichlorfon at 0.5-5 ppm. Samples were stored frozen (unspecified
temperature) for up to 460 days prior to analysis. Geographic
representation is adequate since the test states of KY(27%),
NC(38%), and SC(8%) accounted for ca. 70% of the 1987 U.S.
tobacco production (Agricultural Statistics Board, NASS, USDA
Crop Database, Jan. 1988). The available data indicate that
residues of trichlorfon may exceed 0.1 ppm in or on green tobacco
harvested 3 days following the last of two foliar applications of
the 80% SC/S formulation at ix the maximum registered rate.
However, data were not submitted reflecting registered use of the
5% G formulation.

Mobay Chemical Corp. (1987; MRID 40358201) submitted data from a
study conducted in KS pertaining to residues of trichlorfon in
green leaves, cured tobacco, and the pyrolysis products derived
from cigarette smoke. [1-'“C]Trichlorfon (13.7 mCi/mmole

specific activity, radiochemical purity >99%) mixed with the 80%
SC/S formulation at 1 1b ai/A (1x the maximum registered rate)
was applied three times to the foliage of four mature white
burley tobacco plants at 7-day intervals using a hand-held pump
sprayer. Ten leaf disks were sampled from each tobacco leaf from
the four tobacco plants and analyzed by combustion/liquid
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scintillation spectrometry (LSS). Leaves were allowed to dry for
39 days in a simulated commercial curing procedure and were
weighed, shredded, and analyzed by combustion/LSS. Total
radioactive residues (TRR, expressed as trichlorfon equivalents)
were 77 ppm in green leaves and concentrated to 290 ppm in cured
leaves.

Residues in C tte Smoke: The cured tobacco bearing [1-
Cltrichlorfon residues of 290 ppm from the experiment described
above was processed into cigarettes using a commercial cigarette
maker and inserted into a closed chamber smoking apparatus.
- Solutions from the main-stream and side-stream traps were poured
into sodium sulfate, washed with diethyl ether, concentrated to
an oily residue, diluted with chloroform, radioassayed, and
aliquots analyzed by normal and reverse phase thin-layer
chromatography (TLC) using toluene:methanol:acetic acid
(180:22:1) and acetonitrile:methanol:sodium chloride (2:2:1);
GLC/MS analyses were conducted as confirmatory procedures.

Of the initial radioactive residues in the cured tobacco, ca. 80%
was recovered, 45% from the main-stream smoke and 35% from the
side-stream smoke. The cigarette filter accounted for 8% and
chamber and ashes for 7%. The characterization of residue was
based on one cigarette. Results of the characterization of the
main-stream and side-stream smoke are presented below.

Table 1. Percent distribution of radioactivity in the main- and
side-stream cigarette smoke.

Metabolite Main-stream Side-stream
(%) (%)
Carbon dioxide 38 32
Trichlorfon : ' 2 <1
Dichloroethanol (DCE) 2 <1
Carbon monoxide ’ 1 <1
DDVP : <1 -
Desmethyl DDVP <1 -
Dichloroacetic acid (Dca) <1 -
Unknown 6 4
Loss _4 -]
Total 56 44
23



Over 76% of the recovered radioactivity was identified. The
major pyrolysis product of bromacil in tobacco smoke is carbon
dioxide (70% TRR). Dichloroethanol (DCE), carbon monoxide,
dimethyl 0-(2,2-dichlorovinyl) phosphate or DDVP, methyl 0-(2,2-
dichlorovinyl) phosphate or Desmethyl DDVP, and dichloroacetic
acid (DCA) constitute the minor metabolites.

GNITUDE O

Milk and the Fat, Meat, and Meat Byproducts of Cattle, Goats,
Hogs, Horses, and Sheep

Tolerance(s):

Tolerances of 0.1 ppm have been established for residues of
trichlorfon in the fat, meat, and meat byproducts of cattle,
goats, horses, and sheep. A tolerance of 0.01 ppm has been
established for these same residues in milk [40 CFR §180.198].

Conclusjions:

The Trichlorfon Guidance Document dated 6/30/84 requires
additional data regarding the magnitude of the residues in milk,
and the fat, meat, and meat byproducts of cattle, goats, hogs,
horses, and sheep resulting from direct application of
trichlorfon. The qualitative nature of the residue in animals is
not adequately understood. Also, data gaps exist concerning the
magnitude of trichlorfon residues in tomatoes, citrus, wheat, and
cottonseed. Following receipt of the requested animal
metabolism, field trial, and processing data, the expected
dietary intake for beef cattle, dairy cattle, and sheep will be
calculated, and the need for additional feeding studies will be

reevaluated.
References (used):

N/A.

No tolerances have been established for residues of trichlorfon
in poultry commodities.
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Conclu :

The Trichlorfon Guidance Document dated 6/30/84 states that there
is no reasonable expectation of finite residues in eggs and that
the requirement for data on poultry tissues from feeding studies
would be waived if the requested ruminant feeding studies
indicate that residues are nondetectable. However, poultry
metabolism data are required and the adequacy of tolerances for
residues in or on poultry feed items cannot be assessed until the
requested crop field trial data are submitted. The need for data
on residues in poultry tissues and eqggs will be determined
following receipt of the data requested for animal metabolism and
magnitude of the residue in plants. It should be noted that
residue data on ruminants may not be used to fulfill data
requirements for poultry.

References (used):
N/A.

Discussion of the data:
N/A. =

MASTER

The following references were obtained from a Guideline Sequence
Number search conducted on December 4, 1989 for documents on
trichlorfon.

Residue Chemistry Citations (used):

00149104 Mobay Chemical Corp. (1985) Dylox: Residue Data :on
Fruits:. Unpublished compilation. 24 p.

40279304 Loeffler, W. (1987) Dylox--Magnitude of Residue on
Cotton: Laboratory Project ID: DL-3013-86 D: Dylox Objective No.
3013. Unpublished study prepared by Chemonics Laboratories. 51

o
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40279305 Loeffler, W. (1987) Dylox--Magnitude of Residue on
Tomatoes: Laboratory Project ID: DL-1812-86 D: Dylox Objective
No. 1812. Unpublished study prepared by Chemonics Laboratories.
58 p.

40279306 Loeffler, W. (1987) Dylox--Magnitude of Residue on
Tomatoes and Tomato Processing Products: Laboratory Project ID:
DL-1812-86 D: Dylox Objective No. 1812. Unpublished study
prepared by Chemonics Laboratories. 42 joJ8

40338601 Chopade, H.; Bosnak, L.; Lasley, M. (1987) Distribution
and Metabolism of Dylox in Lactating Goats: Mobay Report No.
94595. Unpublished study prepared by Mobay Corp. 156 p.

40338603 Gronberg, R.; Lemke, V.; Lasley, M. (1987) The
Metabolism of Dylox in Tomatoes: Mobay Report No. 94599.
Unpublished study prepared by Mobay Corp. 128 p.

40338604 Gronberg, R.; Lasley, M.; Lemke, V. (1987) The
Metabolism of Dylox in Potatoces: Mobay Report No. 94600.
Unpublished study prepared by Mobay Corp. 127 p.

40338605 Gronberg, R.; Lemke, V.; Lasley, M. (1987) The
Metabolism of Dylox in Wheat: Mobay Report No. 94601.
Unpublished study prepared by Mobay Corp. 124 p.

40358201 Gronberg, R.; Lasley, M.; Lemke, V. (1987) Residues of
Dylox in Tobacco and Tobacco Smoke: Mobay Report No. 94602.
Unpublished study prepared by Mobay Corp. 79 p.

40359401 Gronberg, R.; Lemke, V.; Lasley, M. (1987) The
Metabolism of Dylox in Soybeans: Report No. 94824. Unpublished
study prepared by Mobay Corp. 160 p.

40359402 Loeffler, W. (1987) Dylox--Magnitude of Residue on Wheat
Grain: Laboratory Project ID: DL-3013-86 D: Dylox Objective No.
3013. Unpublished study prepared by Chemonics Laboratories. 73

P.

40665101 Pither, K. (1988) Dylox--Magnitude of Residue on
Tobacco: Dylox Objective No. 3815. Unpublished study prepared by
Langston Laboratories in cooperation with Mobay Corp. 69 p.

Residue Chemistry Citations (not used):
[(The following references contain data that are irrelevant to
this update.]

00141146 Mobay Chemical Corp. (1975) :Dylox Residues in
Blueberries:. Unpublished Mobay reports 45222 and 45223. 47 p.
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00153986 Dorough, H.; Randolph, N.; Wimbish, G. (1966) Residual
nature of certain organophosphorus insecticides in grain sorghum
and coastal bermuda grass. Bulletin of Environmental
Contamination & Toxicology 1(2):46-58. '

27

6l



(MOTTOF SO30U300F ‘ PeTLITIUCD)

AtreTaIed

Atreraaed

Atreraxeg

T098€€0¥y  ATTeT3rRd

¥ 09
098€E0Y £098EE0Y AtTeTaTRd
¢ (¥opur
8wv

dalL
darL

diL
daL

(seT3TPowmo  pessecoxd)
s3seq Jefns -

s} IIe) -

syood -
SSTQEIdoA Toqid, pae 3009

oSWETd UT anpTsay Jo spmTuben v-TLT

se3TTOqeISu

3 JilL [1TTqe3s abeaoys *v-TLT
s T Toqeau SPOUISH
» IVOL TeOTIATRUY SrpIS] “v-TLT
u—UOuMQV..n..H -

saq 1o (uST TOqeIaN)
uetd ® VIIVd MNPTSH 3 JO aameN “»-TLT

sjuetd -
(WSTTOqeIN)

WiIvd SPTSN ayy Jo aameN “»-TLT

95N I0J SUOTIOBTTA *€-TLT
JATWRPI TeoTWND °2-TL1T
ATISTUSD NPYS 0F2 8518 4D 0ob

PeRITUINS aq e3ep

Joteand uswsambax
otyderbortard sty AJstaes
03 e3ep aAey

Ydd seoq

Ssouesons
IsaL

suRIThbey eyeq

"NORJOTHOTEL ¥0d SINAWRIINOE VI ODRENED °Y FTAVI

28

62



™My
O

(MOTTOJ S930U3003F /PONUITIUCD)

=R Atrerareq daL Ke 3 seutA wedmoO -
o oN AL Aeyj 3 seutp suved -
SSTqeISoA SWba1 Jo sbertod
hﬁdﬂﬁhﬂ& daL, g -
LA (PoTaP
oK Atrerared darL pue UBTNOONS) suved -
SSTQEISEoA oI
=2k ON ddrL spretTao -
PR , Atreraxeq dal, TAMOTITTIRD -
aSok ON daL sbeqaed - o
459K ON dar synoads sTessnuy -
SRR AJOT eoTssely
#59k Atrrerareq dalL o -
e Sl A0SO B | Q30T \J o
a>2k ON
#ON sox
é(8) (2) ()¢ JOTINTD  uewaarnbal  souesqns JemrTnbey ejeq
095 VIId Iepun oryderboriqrd st A3staes IsaL
PeTINS oq ejep 03 e3ep aAey
TeuoT3TPPR 3IST vd3 secqd




oY



oN SoR
oooh .
) TTeTIed
3m> oN
59k YoteLzor ON

ON SOX
Smmu ON
ook TTeTIIRd
259Kk Atrerareq
1s59K Atteraxed
oSOk AtTeTaIRg
&K ATrerared
D) Atrerareq
é(g) (2) (d)¢ JOTIIT0 ¢ueumambar A

*09S WIII4 Jopun aﬂﬁmo TTIqId  STY3 AJstTyes

peTUOmS 8q ejep
TeuoT3TPPR ISt

03 ejep aAey
Vdi seoq

65



o X Qﬁﬁgmﬁgﬂuaﬁsgﬂuﬁs&ﬁc mnoumumﬁ- (L8/v/2T ‘L€8ZT °"ON € g
‘q) @ m&ﬂ%gﬂgggggguﬁégﬁ JITP U3 eyl poou sey €1 v

8%%338%%333 *smTqoad enprsaz sxMTINUCO PINCO Fn
seTaTandur uo sTseyde YITA ‘06T-0ST*8STS WO OF Iopun se paxtnbax axe ejep ATIUepT TeoTwpP owes SUL °€

mﬁu&_ﬂﬁﬁgsﬂﬁﬂggﬁﬁuﬂﬁggg
\gﬂggﬂaaﬁgﬁﬂgﬂﬂsgﬁgﬁgﬁggﬁg o 4

*3onpaxd

asn-furamoeInuen = gy {USTPaIBUT SATIOP 93 JO Spelb TeoTuyoe]y = IVOL {3onpord asn-pud TeoTdAL = JialL o

{peTeqeroTpel ‘JUBTPaIbuT SATIOR POTITINd = WIIV {JueTparfur saTioR peTitand = IVd :souelsqns 3sal, T ™

seqrToqeaw sH6E/ATyTnod /ATTH/QeoH

(ForTesad ATrerared juerd 1o IVOL UT SnPTSaI JO sprqTubeW “v-TLT
ON T0TG990% T0Zactor ON W oooRcal, -
0o ON dalL (SeT3TPOmEO pesssooad)
59, Atrerared dal Pees JeMOTIJeE -
ON ON dalL (seT3TPommro peesecaxd)
é(d) (2) ()¢ JOTIeID (uewmaIIber  soueasans JusuRITnbe] e3eq
"098 WA Jepun orudexborrqrd STy AJstaes 3say,
PeRRTIMS aq ejep 03 e3ep sAry
TeuoT3TrPR ST d3 seoq

* (poNUTUOD) ¥ ITEVL



' '}
uﬁﬁggﬂgaﬁﬁgﬁsuﬂag%sﬁuﬁﬂgﬁggﬁﬁuﬁg JSATT ‘(TTH uT WL N3
JO $€T-6 JO SSOT Sy} Jeyl pejou osTe g *eqep Aue Aq pejroddns jou sem sxefns pue suteijoxd ate sSnpTSat

sSeR ey} UOTIUSIU0O0 S, uexsThat oy pue senprsas xerod peTITuspTun ST SSNSSTY UT WL S JO 39%-91
uﬂﬂm@ggﬁmﬁggﬁagﬁ%ﬁuﬂuﬂﬂ:mﬁmuﬁaonﬂgggﬁﬁguoaaéa L

-parTnba osTe ST J1dH JO SH Se Yons poyRsu STqe3mns e fursn Senprsal JO SSTITIUSPT S JO UOTIEmITFuco
pue / (T0¥6SE0V QIMW) TeSw UeaqAos UT poRoensp SonpYsal aATIoeoTpel sy AJTuspT st juensthax s (AY)

{dons sTsAToapAy pue UOTIORIIXD
yoee BUTMOTTOJ PoseoTal S3TToqeIsut yoee Jo jusaxsd ayn furprefar co- pue ‘v0- ‘¥098EE0Y SAIUN UT pojrodax
Jeeum pue ‘seojeiod ‘secjEmo) UO SOTPIOS SUR WOAJ UOTIEWIOUl TRuoTITPPpe epracad jsnm Juensybex e (TTY)

{paxnbax oste
ST JIdH 10 SH Se Yons poyjsu aqe3Tns e fursn ssnprsal JO SOTITIUSPT 8yl JO UOTIBMITFUCO pue ‘potyTuespl
S ST GO98EEOY QNI UT Spesy usaab pue aberoj jesym UT 4V d3TToqeIsu,, pejeubrssp jueuodmoo syl (TT)

{paUTUIONSP Atk UISOUcO JO SSNPTSaX [Te eyl UTelasose O3 JUSHSOIOJUD SoURISTo] puR UOTIOeTToo
vaep J0J pedoTeasp Spoyjauml TeoTiATeue snprsax sy Aq pezAreue aq st sueeqios pue ‘Jesym ‘ssojeumo]

‘saoqeiod Uo 9SOU} pue SITPIRS 9say) UNxJ sotdmes saTjejuesaxdsyy ‘paatnbax osTe ST JIdH 10 SH S P8 ¢
poyRsu STqe3ITNS € HUTSn senpTsal Jo SeTITIUSPT a3 JO UOTIRMITIUCD °SINpTsal Teuturo) Ijepronre o3 JepIo uy

pauTrolap aq st sjred Juerd aTmEw U0 JO UT SeNPTSaX JO seT3ITUend pue SSTITIUSPT Yyl °senprsatl-o, JO
uoTjezTIOYoRINW JTued o3 ybTy ATIUSTOTIINS sajex Je pue ssorioead furddor Teuou furiussexdax suoTy

Jopun PojeIoIooUt 1108 perrdde aq 3smm suOTjeTELIOf TeTataumoo ut pesn (sgetxdoxdde JT ‘seorivanduy

fuTpnTouT) UCZIOTYOTI} TeOTUYPS] JOo aATejussardal soueisqns 3593 pezTIeroRIelp ArersTdmo v *doxo 3001

B U0 JO UT UOJIOTWOTIR[D,,] PeTaqer-fura ATwiojTun Jo wsTToqelsul pue UOTINQERISTP eyl furiordep eaep (1)

:paxnbal ate ejep TeUOTITPPe HUTMOTTO] Syl “pezTaeioerewp Arsgenbepe 30u axam Teow ueeqos Ul punoy
SONPTSAl SATIOROTPRI 33 JeU} PSpNToUcO USeq OsTe sey 31 °SoTpms WSTToqeIsl pejjTums ATjusoax s ut
ggowﬁgmm%umﬂgaggﬁuﬁ%guﬁgghﬁgﬁ!ﬂuoguﬁﬂg
seM 3T pue é&ggggguoggsggsgﬁgﬂggg
ST} {de3s sTsAToIpAy pue uoTIORIING YOES T93Je peseSTal S3TToqeIsu Uoes Jo usored spy futprebex pepracad
Sem TTe3sp sjenbepeut Jeyy pejou seM 3T ‘UOTRTPPe UL *dAN] S3epeibep TTO8S ®3 ey 03 amsod® 0aITp
Buaoanﬂ.oouﬂﬁwmsm.gubﬁmousﬁmoﬁ&mﬂougﬁumﬁwugggggg.ﬁuzu.:nﬂmm
J0U Sem Spesn| pue abeIo] JesyM UT (MMI) SONPISSI SATIOROTPeI Te303 8yl JO $0T< I0J BUTIMOOOR (,Vw
S3TTOqEIam) STTOelsul UMOuN ue Jo A3Tuspt oy @sneoeq pejesurTsp ATejenbepe jou sT syuerd ut snprsax
R JO aImEu A Jeyy SSPNTOUCO R ‘JUSUINOOJ SOURPTND A} 03 9suodsal UT peg3TumsS e3ep JO SMOTARI Ul °9

*(pSTUTUO)) Y FTEVL

b7



mnﬁmuﬂﬁ«wumﬁuﬁﬁg\ggfégggasuoﬁéﬁﬁggswc
snprsax TTe J03 pejaodal oq suoT3Tpuco sbeioys ardmes pue sTeATsjut abexols jeyy saxtnbax mou fousby ayl °6

*eqep wsTToqeRsw Teurrue pue Juerd pejssnbal auyy JO MOTASI BUTMOTTOJ peuTwIensp oq [TTM SPtISW posTAS
a3 J03 sjuswaarnbax orJroeds syl “sonprsal pejetn(uco pue punog JISA008l 03 JepIo uT paxtnbax aq Aew
ASoTopoyan pejepTTes TeuwoT3Tppe ‘ajojarsyl ‘Jeyl pue senprsal punod aseeTal 03 Aresseoeu sde3s sTsAToxpAy
Aotdms j0u ssop AGOTOPOURSW WRLINO Jey} ejep wsTTodqeisw Tewtue pue juetd JO SMOTASI UT pejou sey g1 8

*ToATT pue ‘Asupry ‘e ‘eTosta ‘TTW uy

PozZTIojeTelP SSNPTSal pue Jusunear) Jojje SInoy $z peoTITIONS o IS STeWTUY  *UOTIeZTIojoRINO JOJ SONSSTy
[ UT Senprsal JUBTOTIINS UT JTNSaT TTTM Jey] UOTIRIUBOUCO © Je pojeary 8q IsTal STeNfuY  °JjusuneeTd)
uo-anod uaath aq s sTewtue Axtep pue jusudinbe Aexds amssaxd-ybTy HuUTSN pejeary 8q IS TR0 Jood
*UOFIOTWTII([D,,] POTIqRT-HUT Jo suoTieoTdde Tewrep J08ITP SATEOAX 9TIIL0 YOTUYM UT SITPQs wsTrogqeisw (TT)

{uTsouoo Jo senprsax TTe ButAgTatenb pue Hutzesccex Arezenbepe Jo stqeded axe spoyjsw U3
JeU UTElIS068 O JUSEHSOTOJUS SOURISTOY} PUR UOTIOSTTOO ejep J0J pedoTensp spoypam TeoTiATeur enpysex eyl Aq
pezATeue sq st SSTPMS WSTTOqRISM UOJIOTYOTIRI[D,,] wnxy sordues aaTyejuesardsy “sonprsal Jerod pejoeIIxe

AJT3uept 03 JepI0 UY SsesAreue JeYRAMZ 03 PeICS(ANS PuUR ‘UCTIEZTTTIRTOA O3 SNP SONPTSAI JO SSOT SZTWIUTH
TTTA Jey3 saanpsooxd fursn pesssooxd (T098EE0Y QRIN UT PeqrIosep Apms eyj moij) sjoeTx® Jo sysAteue O

TOIJ e3ep TeuoTITPpe JTIns Istu JuensSthor e ‘Apms wsTToqeIsw JUEUTUNI TRUOTITPDR UR 03 SATIRUTSRTY
"paxmbal oSTe ST JIdH IO SH S Yons poypew STqeITns e ursn serpisel JO STITIUSPT ey JO UDTIRUITIUCO

"3e3 pue stosat ! (Arymnod jdeoxs) AsupTy ‘IeATT ‘NTTW ‘sbEe UT peuTWIoIsp ©q ISTH SSNpYSeX JO ATIUSpY

Pue UOTINAEIISTD U  °S80p Teur3 a3 JO SInoy ¥Z UTWRTA PeOTITIOoNS oq 3stm stewrfuy  *porred Butsop ey
furanp Atvep sommy Pe3ORTTo0 oq Istut shbe pue YTIH *STAISsod UOTISOTITIICHD B (B ES T I ISoT SO TS Y 595
TOTINS TOAST € 3@ ISTP &) UT poy UOLIOTWOTIR([D,,] PeTseT-fura AtmIoyjun yatm skep ¢ Jo wrmrpuru e

J03 ATTRI0 pesop °oq stu sTewTUY .Eﬂﬁuﬁﬂﬁﬁﬁﬁmﬂﬁﬁﬁﬂzuﬂnﬁgﬂgéﬁﬂﬁﬂﬂ (1)

sperfrbal axe vaep TRUOTITPPR FUTMOTTOF oyl

by



*€8/81/L PoIeP pPICPURIS UOIIOTUOTAL U3 JO UOTIOeS STUR UT PeMSTASI S3593 O3 Ul pesn uoTRoT Tdde

30 popau sy uTAJToeds UDTIEMIOIUT JTUKMS ISTH JUeIISTHex oyl -pesodoxd eq Aem sjorreo pejebLLIT UO
abesn 3surebe UOTIOTIISAT Toqe] € ‘ATeATjewreire (W UT suoThal prie spnToul st ejep 9318 pretd * (ATemms
9861 ‘SoTqe3sbep ‘L86T ‘WISN ‘SSUN ‘PIeog SOTISTIRIS TexmroTaiy) uorionpoad joared °S°l 9861 & JO

$0L *®O JOJ POIUNCOOR SIIRIS S} SOUTS  ($6)XL PUe ‘ (30T)¥M / ($¥S)¥D UT POIoNpuoo eq st 53593 oL v/Te
T S°T J° UOTIRTMIOF S/ IO 1/9S eATIeUSsaIdal © RTA (punolb pue TeTIee) sjusuneary Jejfod sparfrber axe
ejep TRUOT3TPPe BUTMOTTOF SYL *PUBUMOOJ SOUEPTNS A} 03 9suodsaT Ul polTumsS agam S304Te0 U0 ejep ON  °TT

UISOUcO

TeoT6OToOTX] JO Senpisal TeUoTITPpe Jo03 sesiTeue 0npuco 03 ATesseceu eq Aem 3T SOUTS POATOSAT USSq @ARy

sonssT wsTroqelsw Juerd T [FRn ‘Jeasmoy ‘pejaTdmoo 8q 30U PTNOYS STeTI) 88yl * (saTemmcp Jo Jusunxedaq

*S°n ‘SAMTOTI] JO SiBUs0 pue Wisn ‘SSTISTIe3s e [TOTIY 03 J9jal) saTyejussadax ATreotydeboedb

8q st s3593 OSTY  * (suotjeorTdde jo Jocqunu wrwrtxem ‘THJ 3SamoT ‘ejex 3seubry) senpysal wrarpxew uy

JImsax 03 ATexTT 3Isou esouy sjewrrxoadde jstm suswrfex uoTieolrddv  peajmured ST UDJIOTUOTI JO 98N YPTyYM Uo
dnoab doxo yoes woaI (YE°08T WD OF 03 J9jax - seamrisqns aetadoadde J0) seT3TPOMIO aATyejuesadal uo Jo
uT senpTsal dMK Jo sprgrubem sy3 butiordep ejep :paxnbaa mou axe ejep TeuoTITppe HUTMOTTO) oy} ‘axoyaxsyl

Uo3300 pue ‘snIaTo ‘uIco ‘seueueq ‘ejTeiTe Se Yons ‘Jueaneary JeTTo3 BUTMOTTOZ TeArejut Jusuneariysod 0
3I0Us e Je peysearey sdoxo pue ‘ (s3seq Jebns pue s3seq) pejjtured ST JuswgeaIy TTos YoTym wo sdoxo o

3001 Atrernorared ‘pooj JoJ umah sjuerd UT UOIIOTYOTIY JO SNPTSAT © St 000 Avll pue UIsouco TeoTHoTooTxol
Jo aq Aew (UOFIOTUOTI} JO eqTTOqelsw Terauegod e) dAOd eyl peuTwesp Aruscax sey Aoweby our 01

*SV/29€ZT188 6d °OU I9pIO Jepun SLIN WOIJ OTqeTTRAR

eI SNPTSRI IPTOTIsAd JO AJTPTTRA 9bHeI03s JO $30933F a3 Uo Jusuroog UOTITSAd L86T ‘Isnbny ue 03 parieyax
ST uensthas a3 ‘seTpms ATTTqe3s abexols HuTionpuoo uo aouepTnd TeuoTaTPPe Jod  *3onpoxd esn-pus TeotdAs
€ 3q ISl soueISqNS 359 S} ‘posn aTe soTdies paretjeam PTOTI JT ‘IoAamMOH  °pesn eq 3stul S93TToqe)au

aand pue JueTPeIbuT aATIOoP aund Sy3 ‘seTdwes peTITIA0F Fursn s3sey AzojRIOqRT UT *sTsAteue ordmes

ut sAerep usesTOJuUN STqEUCSESI 0] MOTTE U3 STeAToUT abelols Ie3Je uTei® PUR UCTIWOTITII0) IO IVOATRY
TJe Arejerpemy pozATeue oq 3sni SeTdWeS YTTW PUe JesW POTITIA0] JO SSNPFsal petsivem eTqeInsven HUTIeeq
sordmes dox) .vmﬂﬁammwgﬁﬁm@hﬁﬂﬁuouggﬁguogﬂﬁgggﬁg

UT UI80U00 JO SSTpTSal UOZIOTUPTI} JO STaAST UT SUTTOSP a3 30TdSp UOTUM parinbel oSTe eXe vjeq JLUSwSSIsse
sSAIRISTOY 10] gmm:mno»uﬂﬂmcwg&mmmmoﬁ»dbuou%gﬁagmﬂngﬁﬁﬁﬂ&ﬂg%
3roddns utr eqep ATTTqeRs oberoas *SST3Tpomoo Tewrrue pue jueTd J0J ejep onpTsal peyyTms Arsnotaaxd pue
paxrrbex TTe 303 perTddns eq ST STRATSIUT pue SUOTITPUCO 9feIo}s STANeS 4L, * (O UDTSTATDONS ' sauy TepTNO
JISISSOSSY SPTOTISad) sbeioys ur ursouco Jo senprsal TTe jo ATTTqeIs s Huriotdep eep Aq petuedmoooe

* (ponUTUCD) Y FTEVL

6l



*snoxds STOSSNIY U ¥3ep J03J JuemaITnbax oyl TTTFT ‘uorjersuery Aq ‘Aew JemoTITIeo 103
pe3senbax ejep Yy, .ggﬁaﬂﬁﬁgﬁuﬂﬁgg%gagg L1

* (Aremmg 986T ‘SOTqeIaboA ‘L86T ‘WIS ‘SSWN ‘pIecd sOTISTIEIS Termnoraiy) uopionpoxd somyel

*S°Nl L86T N JO $08 "€O JOJ POUNCOOR SOJEIS ISNY SOUTS ‘ (3¥)1d pue ($2L)VO UT PO3MNPuoO 8q ISTH SIS8L
‘quemiinbe TerIse pue punoab UITA STRAT9AUT ATyeeM alom J0 eIy} Je spew aq s suorjeotrdde JeyToj pue
1T0S *¥/Te qr S°T 3¢ uoTjemIol 9 aaTiemsaxdar e fursn voryeorTdde 1708 pue v/Te T T @ SUOTIETIRIO}
S/9S aATIRuesaxdax © Jo suoTjeoridde (xerroy pue TTos) ordraTrwt HUTMOTTOJ sAvp §Z peasearey (SeaArel
Joddeam INOURTA pUR YITM) SOMJST UO IO UT UISOUCO JO SINPTSal UOJIOTYWTI} Huriotdep wjuq :paxfnbax axe
'Iep TEUOTITPPe BUTMOTTOZ SYI *JUSWINOO( SOURPTNd 8y} 03 ssuocdsal UT pe3jTuns atam somas] UO wawp ON  °91

* (88/1 ‘esuqeyeq

sdoD ‘886T ‘WIS ‘SSYN ‘pIeod sOTISTIRIS TemTrotaby) uoTionpaxd 3seq Jefns L86T o JO 0L w0 J0J
peUNOOOR S93U3S 98U) SOUTS / (STT)AN IO ($ZZ)NW Pue ‘§(ST)AT ‘(3$2Z)¥D UT Polonpuoo oq st s3sal, “v/ye qi
G*T e woTIeTMIO) S/O5 IO 1/05 sATIRUesaIdal © TA sjusunear) JerTo ordriTm SutmoTToy sAvp 82 pojseatey
sdo3 399q Jefns uo IO UT UTSOUCO JO SSNPTSal UOJIOTUPTX) SuTioTdep wjeq :paxynbax are wqep TRUOTITPPe

BuTMOTTOF YL .u§§§3§5§§§§§§53302 st @

*sdoy 396q 8Tqe3 UO JO UT SerpYsal UOJIoTUOTI}
J0J paysTIqe3s® °q prnoyus (STqrbribeu) wdd 1°0 Jo souereTol © ‘uemnoo] SOUEPTND S UT petiroeds sV *¥T

*pesodaxd eq 3sTm souRISTO}

SATITPPR PeeF/pool ajeradoxdde ue ‘onpoad Aure ul 93eIUBOUCO SONPTEaT JI °SeNpPTsal peIsyjves ‘srqemsven
, gu@nﬂgu&ﬁgg‘gggg.ga.igvgﬁg
JO Senprsal UoZIOTYOTI} JO UoTieTusouco 03 Terauesod sy Guryordep Apmys Hupssecaxd v :paxnbex are
e3ep BUIMOTTOF YL *BUNOOJ SOUEPTND Y3 03 asuodsal Ut poj3Tugns axam wjep furssecord geeq Jefns oN €T

, * (88/T
| 'eseqeaeq sdoxd ‘8861 ‘WISN ‘SSWN ‘DIecq SOTISTIERS TeIM3TrOTIfY) uoTionpoxd Jeeq Iefns /86T oy un.. $0L
mo JA0J peunoooR Slels Isayy SOUTS / ($TT)AN J0 (3TT)NW pue ’ ($ST)AT / ($22)¥D UT POIONEUoO o IsTw S99

¥/Te qT G°1 Je UoTIeTmIIog S/0S J0 /55 sATIequesaIdal © Y3TA SJUsIneary JeTTol ordryrm futmotro3 shep
ﬁvmummzmnﬂbouummngs.uoﬁguomﬂﬁﬂgsﬁodﬂﬁﬁpﬁbﬂ&cﬁg spaxtnbax axe ejep
TeuoT3Tppe BUTMOTTOF SYL .ggggsgﬁgﬂgggg&ﬁ@oz 2zt

* (ponUTUOD) Y FTEVL

“10



, -geadmoo 03 Sqersuery TITA
sueoq J0F pajsonbax ejep AL .E%gsgﬁgggu%ssaoz g 44

- (Areunms 986T ‘seTqeIsbop ‘86T ‘WIS ‘SSVN ‘pIecd sOTISTINIS TR (rOTIN)

uorgonpaxd ueeq deus °S°n 986T SUR JO $0L €O JOJ pOjuUNCOOR S93EIS SSAD SOUTs ‘ (YTP)IM pue ‘ (3€2)W0

/ ($0T)AN UT Pe3onpuco oq ISt suesq JUSTIOONS (3TA S3seq pue ’ (88/T ‘eseqeseq sdaX) ‘8861 ‘\asn ‘SSWN ‘paeod
SOTISTIE}S TeITNOTAY) uoTionpaad ueeq AIp L86T JO $08 "€O JOJ POUNOOOR S93U3S 989U} SOUTS ’ (s6T)AN

pue /($€T)AN * ($TZ)IH ‘ (STT)AT ‘ (S0T)CO  ($2T)\D UT pe3onpuoo oq st sueeq A1p Uo s3sal *Jusudinbe

[eTI%e pue pUnoth U3TM STRATSIUT ADEeM aIow IO 98Iyl J@ Speul oq ISt sjusneer) Iefio) pue TIos “V/Te

ar S°T 3@ (ATUO TTOS) UOTIeTMLIO} D © pue UCTIRTIALIOY TT/0S JO S/O0S saTIequesaxdel e jJo suoTeofTdde xeTT0]
pue TTos BumoTTo3 SAep ¥T peaseaTey (PTap pue JUSTNOONS) SUESq UD JO UT UTSOU0O JO SSNpYsal UoJIoTWoThd
fur3oTdep pearnbex are viR) USUNOO] SOUEPTNO SU} 03 9sucdsal Uf PeIITINNS azem suesq Uo w3ep ON 12

i £4 2
d ‘16 31Rd ‘T ‘TOA ‘SXIOLIN JO Snsde0 ¢s6l) UoTIonpard spIeTToo °S°N 9861 SUI JO 309 €O J03 PeLINOOOR
soqe}s 9say SouTs ‘ (38)XL PUR ‘($6)0S IO ($9)ON ‘($0T)Id ‘ ($0Z)¥D IO ($L) IV UT POIONPUOO 8] ISTH SISAL
*quemdtnbe Terase pue punolb WRTM STRATOIUT ADPaM aIou J0 s8Iyl j° Spell 8q ST Sjuanear) Jef[oy pue TYos
“¥/Te q S°T 3@ (ATuo TT0S) UOTIRTNULIOF D © pue Y/Te g T Je UoTie[nio} 1/0S I0 S/JS eAfjeuesardal v jo
suwTjeordde TerToy pue Tros HutmoTTol SAep §Z PojseATey SPIRTTCO UO JO UT UISOUDO JO SSNpPTSal UOIIOTYOTIR
furyotdep paxtnbel are ejeq USIMOO] SOUEPTND Sy} 03 9SUOdSaAT UT PelTuns atam SpIeTToo Uo ¥ep ON  *0T

*(2z °d ‘Aremmng 9861 ‘soTqe3sboA ‘L86T ‘WISn ‘SSVN ‘pIeod SOTISTIRIS Termoliby) uotionpoxd JemorITTmed
*S°N 9861 33 JO %06 °EO A0 PIUNOOOR SIS ISAD SOUTS ‘(6)ZV PUR ($LL)V¥O UT POIONPUCO 8 STl 5388
*jusmdinbe TerIse pue punoab YITM STeATeUT ADPEeM aIom JO eIyl Je Spel oq JISTE SUNPET) IeIT0J pue T10S
*¥/Te qr T 3e (ATuo [T0S) UOTIRTMILIO] O © pue UOTIeTIIO] '1/0S I0 S/OS safivuesaxdar v Jo suwTjeottdde
TeTT03 pue TTos HUTMOTTOF sAep TZ po3seATey JaMOTFTINED UO JO UT UISOUCO JO SeNpTsel UoFIoTuwpoTI} Huriordep
pexmbeax are wjeg JUSUIOOJ SOUEPTND U3 03 3suodsal UT PejITUNNS alem JeMOTJTIeD UO e3ep ON  °61

, *(8ec °d ‘1G
g ‘T “ToA 'SIMTOTIOY JO Sisus) ¢get) UoTionpoxd abeqaed *S°n 86T SR JO 309 °WO J03 uwﬁahooc sojns
e &uTs ‘ (36)IM PuR ($9T)XIL ‘($ST)AN ‘(38)WD ‘(39T)1d UT pe3onpuco 3q 3Ista s3sal, *Juemdinbe Terzee pue
punoIb ([TA STeAToqUT ATSaM SI0W IO S8uy} J© Spew Sq ISTW SjUAmeal] °V/Te qr T 3¢ WoTeTrwol o ® bursn
uorjeotTdde Tros pue ¥/Te qT T Je uoTIeTIO S/JS IO 1/JS SATIeuesaxdal ® Jo suoTaeoTrdde aetioy BUTMOTTOZ
shep 1z pogseaTey (seave] Joddeim INOUITM pue YITM) abeqeo Uo IO UT WISOUOO JO SSNPTSAl UOLIOTYPOTI)
furaotdep paatnbax axe ejeq *JURIMOOJ SOUEPTND) A} 03 Isuodsal UT poiTims atam abeqaeo uo ejep oN “ma

* (poUTUOD) WV FIEVL

37

i



4 adexb
oThuTrs © HuTpnTouT UswTfal JusuneaTry Uosees-TINg © futmorT03 SAep 1Z peaseATey (SucuD] pue ‘JTnay i
T ‘sofarel0) S3ITNAF SNIITO UO JO UT UISOUOO JO SSTPTSal UOFIOTUOTIY futyotdep paxtnbax axe eyeq 62

* (oSt

d ‘16 3red ‘T °*ToA '’ 30 §61) obearoe undand °S°N Z86T D JO 0¥ €O I0F PILMOOOR
soqeqs osaiy SouTs ‘ (36)XI PUR ‘ (39)Vd IO (39)AN ‘(%02)TI ‘(32T)¥o ur weumdinbe Terase pue punaxb buysn
peRonpUCO Bq ST S3SAL,  *W/Te qT T Je UOTIeTrIo] 6 au3 Jo uorjeotrdde [ros 3seopeaxq orburs e Hurmottod
skep ¥T pogsearey surydind UO JO UT UISOUOCO JO SSNPTSal UOIIOTUOTX) buriotrdep paatnbex axe ejed 82

‘furyyTIred SUCTIRIBPTSUCO
TeotboToOTXO3 ‘eeradoxdde oq prnom wid 6z°0 JO TeAST © Jeyl 93LOTPUT BIep STqelTesr eyl °soemod
K1p ur uTEOUCO JO SANPTSAX UOZIOTUOTI} JOJ SOURISTO} SATITPPe pool v osodoxd asmm juerysthex oyl °L2

* (8861 °uer ‘eseqeieq doxd WISN ‘SSYN ‘preod

SOTISTIRIS TeImToTaby) furssecoad I07 ssojemo} °S°n Jo $£8 e peonpaxd ¥O {uorionpoxd ojewon JIeTem Ysaxy
*S°1 9861 JO $08 °*EO A0 PIIUNOOOR YOTUM ($TS)Td Pue ($G2Z)WO UT pelonpuoo 8q ISt S3saL *juaudinbe TerIee
pue punazb Hursn pejonpuoo aq ISt S3SAL  *¥/Te qT T Je uoTjermroj H aarjequssaxdar ¢ Jo uorjeotrdde 3Teq
Tros 3seopearq HUTMOTTOF PeRSSATRY SSOjEUD] UO JO UT UTSOUCO JO SenpTsal UoIoTyolxy furiordep eaed 92

‘sxoddad 03 sjersuery [TTA ssojeuwol
J03 pojssnbax ejep Y *JUSUNOOJ SVUEPTND A} 03 asucdsax ur peTums atem sredded uo vaep oN  °GZ

*seadmoo 03 aersuery TTIM
sueaq J0J pogsenbal ejep sy *JUSIINOOJ  SOURPTND a3 03 asuodsal UT peTums arem seedmoO UO e3ep ON b2

* (Areums 986T ‘SoTqeIsboA ‘L86T ‘WIS ‘SSUN ‘PIvog SOTISTIRS TRIMMOTIEN)

, wt3onpoad uesq deus °s°n 9861 U JO $0L *BO J0J POIUNCOOR SRS BSVYY. BOUTS ’ (YTH)IM pue ’(s€2)W0
(30T)AN UT Po3onpuco aq IS SUeaq JUSTIOONS YRTA S3S9] pue ‘ (g8/7 ‘eseqeaeq sdord ‘g86T ‘Wisn ‘SSWN ‘paeod
SOTISTIE}S TeIMmroTaby) uoTIonpoad uesq AIp L86T JO 308 *EO JOJ POUNOOOR SEINQW SV SOUTS ’ (36T)AN

PUR ' ($ET)EAN ‘ (3TZ)IH ‘($TT)AL ' ($0T)00 ‘($2T)VO UT Po3onpuco oq ISt suveq ATp U0 s3sal,  -jusmdimbe

Tetase pue punoab YITM STRATSJUY aﬁ@guogumggugmﬂﬂﬁggdou pue Tros °y/te

qr S°T 32 (ATuo T10S) UOTIETNILIO] H © Pue UOTIRTNWIOY TT/9S IO S/0S eATIRURsardal © Jo suorqeotidde TeTro3
pue Tros Butmorrol sAep pT peasearey Aey pue SSUTA Uesq UO IO UT UISOuUcO JO SSnpTsal UojIoTyotxy Buryotdep
paxtnbax axe ejeq .uﬁﬁggggs%ﬁvwﬁgﬁg»ﬂuc@ggssuﬂoz x4

* (PONUTUOD) 'V FTEVL

38

72



-pesodoxd aq 3STH SOURISTO} BATITPPR Peej/pooy eeradoxdde ue ‘3onpoxd

Aure ut 9jeIUEOUCO SANPTSAT JI  *SSNPTSRAI paTsyjeen ‘aTqeansesu HurIeeq Jeeym Jo Hurssecoxd eyl waaj

3sp uTeIb UT pue (S3ouys pue ‘sBUTTPPTE ‘anoT3 ‘ueaq) s3onpaxd POTTTW UT UISOUCO JO SSNPTSal UOIOTWTL
30 UOTIRIUSCUCO Jo3 Tetauedod auy buriordep paxrnbex st Apms furssecoxd ¥ “SUOTIORIJ POTTIW UO w3ep
Se TTaM Se ‘sjusuneeT; Uosess-23el 03 peoelqns utelb wnxy Jsnp ureab uo ejep sarrmbax mou Aoueby SuL  “9t

* (8861 ‘uer ‘esvqeleg
doxo WISn ‘SSYN ‘pIeog SOTISTIRS Teamqrotaby) uorionpoxd jeeym °S°N L86T Y3 JO 30§ °©0 puR S9q¢s

Y. Ty Jo aset
s BurmorTol sAep 1z peaseArey utelb JesyM U0 IO U WISOUoO JO senpTsal UOIIOTYTI) 03 Auturenzed partnbex
are vjeg  “juemdmbe Tetase fursn suorjeotrdde Terroy oTdrIT ey HuTyceTOeT PeljTIMS atem wep ON  °GE

*g3e0 03 SjeTsuer) TTTA Guyssecaxd jeeym x03 pejsenbax
0ep oY, “JBANO0] SOURPTNO Y3 03 dsucdsal UT pejiTuMs alaM S3P0 JO SUOTIORIJ POTTTW U0 W3ep ON Pt

"S3e0 03 |jersueny o

TITM JveyM J0J pojsenbal vjep o], *JUSUIOO] SOUEPTNd sy} 03 8suodsal UT pejjTugns azeMm S3E0 U0 ¥aep ON  °€€

.Fﬁgsgnagagguguaug
ejep Sy “JUSUNO0J SOUEPTND A} 03 dsuodsal UT pejTIS atem ASTaeq JO SUOTIORII POTTTW UOD ¥3ep ON  °Z€

8q IS SOURISTO} SATITPPR PeoJ/pooy ejetadoxdde ue ‘jornpoxd Aue UT S3RIIWOUCO SETPTSEI JI *SOTPTsal
paTsyjean ‘srqemsesu furaeeq ssbuelo woxy pessecard son( pue ‘sesserom ‘TFo ‘dd perap uy ureouco
4O S9NPTSal UOZIOTYOTI} JO UOTIRIUSOUCO J03 Terjusnod sy furiordep pexynbex sy Apms Guysssooxd v o€

"peRaTred ST 85N STUY SISYM YO UT Pe3onpuoo oq 3Stm s3sal,  “V/Teb T UT spem oq Prnoys uoryeotrdde TerIee
s} {uorjeortdde/v/Te qT ¥ Je uoTjeTILIOY S/OS aATIeUesaxdal e Jo uorjeordde woay m:._.u.ﬂ.wwu mﬂﬁmﬂ
I9TI pIoys wqeq  ueuddtnbe punoxb Hursn suotjeortdde Jetioy oMy Aq pamo1T03 woTaRoTTdde JRTTO3 TeTISR

*(peTUTUOD) Y FTEVL



*ISAOTO 03 8jersuery TITM
rITeITe J0J pogsenbal eqep (YL “IURBUNOO] SOUEPTNS SY3 03 Ssuodsal UT PajTuns aram J3AOTO U0 eep ON  “tb

*Trojax] 00JSPITq 03 Ijersuer) TITA ejTeyTe oy
peasenbal vqep oy USUMOOJ SOURPTNY Y} 03 9SuodSal UT polTuems aTam TTOJax3 00JSpITq Uo ve3ep ON  °ZVv

*(88/1 ‘eseqeaeq sdoxd ‘886T ‘WISN ‘SSUN ‘pIeod SOTISTIVIS Teamrotaby) suotbex

wor3onpoxd ejTejTe °s°n Jofem sy pesaxdax sejels osy SOUTS ‘(36)IM DU ‘($L)NW ‘ (3S)AN ‘(39)As Io (3¥)aAN
‘(39)VI ‘($6)¥D UT Pojonpuoo aq Ismm §3593 oy, “juemdinbe punaxb fursn v/Te qT T 3@ UOTIRTIEIO} O © pue
I/d © Jo worjeotrdde jo Aep a3 uo pegsearey Aey pue abexoj eJTeITe U0 IO UT WISOUoO JO Senprsal UOIIOTWOTI)
furiotdep paxtnbar arte vieg JUSUMOQY SOUEPTND a3 03 asundsal UT Pej3TuIms ateM LITRITR U0 vaep ON  °Tb

*(oge °d ‘16 3TRd ‘T °TON ‘SNTTSTIN

J0 SISO ¢86t) suothbax uorionpoxd ssexb puerefuex pue axrmsed *s°n Jofem oy} Juosaxdalr sojwls esan £ (%G) XM
pue ‘($LT)AN ‘(32T)AS IO ($0T)AN ‘(39)IH (38)SH UT Po3ONpuoo oq 3Istal ssexdb puersbues uo s3seq pue ’ (3€T)XL
pue ‘($G)AN ‘($6)X1 ‘(3P)W0 ‘($TT)CH UT Po3onpuco oq st ssexb atmsed uo s3se], “spew oq 3stu suoteotrdde
punoab pue TetIey  *¥/Te I T 3e UOTIeTIIo} S/JS IO 11/9S saTiejussaxdax e fursn uorgeotrdde Jo Aep sy wo
umuﬂghﬁmmgwnﬁm&gwmﬂougggggsaﬁgggmﬂueﬂﬁoﬁﬁg
futyotdop paxtnbaa axe eyeq *JUSINOOJ  SOUEPTNY A} 03 ssundsal UT poj3TWms axam sesseld uo eep ON  *OF

* (8861 ‘uer ‘sseqeieg doxD WISN ‘SSYN ‘pIeod SOT3ISTIRAS

Temrotaby) uorionpoxd Jeeym *S°n L86T SUI JO 30S B0 pue S93L}S POITUN O3 UT swere Hutmoib jeeym

Tofew . quesadal ATSATIONTTOO UPTUM (39)MO UT PUe / ($G)NW IO (SET)AN ‘(35)00 30 ($LT)SN UT PeIonpuoo oq
ISt s3s9,  -Jueudimbe Tetase Hursn sTearsjur Aep-, Je Spew aq STl suoTeoTTdde ‘y/Te qr T 3 uoTjeTNaLIo)

| 1/08 10 S/05 aATIeIUesatdal e Jo suoTIeoTTdde XeTT0F saryd Jo 3ISeY eyl BUTMOTTOF sAep Tz poseaTey
mexys pue ‘Aey ‘abexoy FeSyM U J0 UT UISOU0O JO SaNPTSaT UOFIOTYOTX) 03 futurejred paxrrnbex axe ejeq °6¢

. "S3E0 03 SjeTsuRT} [TFA JeSyM J0J pojsenbax
e3ep PRIOOJ SOUEPTN) S 03 dsuodsal U peTuNs azam Mexys Jo ‘Aey ‘efR303 Je0 UO vIEp ON 8¢

. "AaTxeq O3 SjeTSURI} TTIM JeeyM JOJ pegsenbax
ejep YL FUSUNOOJ SOUEPTN) S 03 ssuocdsal UT peRjTImsS atam MeIls Jo ‘Keyq ‘aberoy Astxeq uo vjep oN /¢

* (porUTIUOD) Y FIEVIL

40



utebe pue wooTq axojeq siep

1TOS) UOTIRTNRIO H e pue UoTJe mIoF /95 0 S/08 aATyeuesaxdal e Jo (WwooTq Je Ul
Wﬁ mwﬁc suorTqeorTdde TeTT03 oMy FUTMOTTOZF PoaseATey JamoTjjjes Uo 1o U uIBOUO JO senprsal .Bu.aoaﬁ.muu
fur3ordep paarnbax ate ejed .§§33%5§§§§ﬁ§83502 6v

*pesodord aq st

SOURISTO3 SATITPPR Peo3/pool oxetadoxdde ue ‘A3ypoumoo Aue ur @3EIUBOUNO SONPTSAI JI °SONPTSAl paTAven
0&%@.&3%&5&%@22%gﬁguoggsgggﬂv
paxnbax are ejeq .ggggsgﬁgggﬁagggoz 8y

, *(88/T ‘oseqeaeq sdoxd ‘8861 ‘WISN ‘SSWN ‘paecd

SOTASTINAS TRIMTIOTIHY) Xerd *S°n oyl Jo TTe ATTemyxra sonpoxd seje3s eseyy eours ‘(36)as xo ‘(388)aN
*($€)NW UT Pe3onpuoo oq st 53S9,  “uemdmbe TerIee pue punoxb It STRATOUT ATyeam alom JO seryy e speu
Sq JSTH SIUMNQEST] JIPTTO¥ pue TToS °V/Te qU T 3e uoT3eTmio 1/0§ 10 S/0S safequesaxdal v Jo suoreoyrdde
TerToy pue Tros HutmoTTol SAep 1Z pPo3IseATey MeIIS puR pees Xe[ U0 JO Uf WISOUoO JO SenpTsel UDJIOTUOTI}
fur3ordop paxrnbax are eje) *USUNOOJ SOUEPTNO 3y} O3 9sUOdSal UT PeTINNS alaMm Xelj UO ®jep ON °Lb

*pesodoad aq 3STWI SOURISTO} SATITPPR Peo3/pool sxetadoxdde ue ‘3onpoad Aue UT 93RTILIBOUCO
sonpIsal JI °SenpTSal paxajeam ‘srqemsesw Hutaesq peesuolleo Jo burssecord sy woxy 170 peurjel

pue ‘170 spnao ‘yoojsdeos ‘STIMY ‘Tesll UT WISOUDO JO SaNPISal UOIIOTUYOTIS JO UOTIRIUSOUCO J03 Terusijod u

apy furyotdep paarnbax st Apms fursssooxd ¥ peyTwms axam bursssooxd peesuojljoo uo e3ep ON 9

*ejep

anpTsal PIaTy pejsenbal TeuoTITPPe Y3 JO MTAaX pue 3drecar HUTMOTTOJ POUTWIDISD oq TTTM TeAST SOURIDTO}
ageradoadde ey, *pPeSSUO3CO UO JO UT WISOUCO JO SINPISAT UOLIOTUYOTI) JI0J TeAST SoueIsTo} pestaax v esodoxd
st JuensThex syl (8861 ‘uer ‘eseqeieg doxd WISN ‘SSYN ‘pIeod SOTISTIVAS TRIMTIOTIHY) suotbex Hurmodb
Uo3300 DTIsewop Jo(ew sy Juesaxdax pue Peesun3qE0 Jo uorionpaxd °S°n L86T O3 JO $09 °¥O IO PEIUNOOOR
WOTW ’ (3ZE)XL Pue  ($ZTT)SH ‘ ($0Z)¥D UT POIONPUCO 9 ISTHl S3SA, 53993 ejeIedes Uy ‘quemimmbe TerIee

pue punaxb fursn pejonpuoo eq ISt S3SAY,  V/Te T S°T @ (ITE) UOTIRTIELIOZ O G IO € SR RTA SUSIVET
Tros (TT) pue ‘{y/Te qr G°0 e UoTITNIOF 1/08 Teb/qr ¥ =@ Jo suoTjeorTdde AIN IWFTOF (T) :BurmotTol sAep
L POISSATEY PSSSUO]J00 UO JO UT UTISOU0O JO Sanplisal UoZIoTYoTa) Huriyotdep pexnbel eaxe vy uorjerIol
9 ® fursn uorjeoTTdde 1105 I0 UO33C0 03 uoTIEOTTAde AN PaTelsTEex HUTIORTIET PEIITMNS aXam vaep ON “Gb

"peyjrured ST SSn STUY aleym YO UT POIONpUoo o ISTW S3sal,  *Y/TR T $°Z IR uoTIeTMIo] O © pue
d @ATIeUesaadax e Jo suorjeotidde HUTMOTTOI poaseATey SaOUPTII® UO IO U UWISou0 JO SSNpTsax UOJIoTWPTI}
furiordep paxrnbox axe ejeq  JUSIMOO] SOUEPTNO U3 O3 SSUCASAX UT PRITINS SIoM SSHOUDTITE UO ¥Iep ON  *b¥

75



76

*Arymod x03 syuewartnber ejep TITITNI 03 o

pesn aq j0u Aew sjUeUTUNI UO e3P SNPTSAI JeUR Pejou °q prnoys 31 “sjuerd uy srprsax o Jo spmyubem pue ¥
wsTToqeRswm Tewrrue J0J pojsenbal ejep sy Jo 3drsoax HUTMOTTOI pauTwIolsp o TTTM sbbfe pue senssTy Arymnod uy
SSNPTSaT UO eqep J0J posu YL, "pel3Tus are ejep TelI) prerl doxo pejsenbea sy TTIUN pessesse 8 JOURD
ST peej ATyTnod uo J0 Ut senprsax I03J seoueasTol Jo Aoenbepe syy pue parmbax axe vjep wsTTOoqeIsm AT3Thod
"peenteAsal aq TTIM SITPMS BuTpse] TeuoTiTPpe J0J pesu oy} pue ‘pejerroTed aq [TTA desys pue ‘o130
Azvep ‘a733e0 Joeq 03 efequtr Arejstp pejoedie sy ‘ejep fursssooxd pue ‘TeTI} PTOTS ‘WSTTOGRISW TRUrTUR
um»mﬂgmﬁuou&momuggﬂo.m.mﬁvﬂguSuoﬁmﬂﬁ«nﬂuagaﬁEuooﬂﬁﬁggg
3IsTx® sdeb eqep ‘oSTY  *pooasspun Arejenbope jou ST STEWTUR UT SNPTSaX 8yl JO aIeu sATIeRTTend oyl TS

‘pesodoxd eq st
SOURIDTO} SATITPPR Peel/poo3 ajeTadoxdde ue ‘A3rpommoo Atre Ul 97eTjUSoucd SSNPTsel JI *SonpIsal parsyjvam
mﬁgggumﬂvmmmnﬂﬁﬁummguuwmgggﬂoﬁEmo..ﬂouo%g.ﬁﬁﬁuaﬂuﬁ&u
paxnbax axe ejeq TIUBIMOO(J SOUEPTN) AR 03 9suodsal uT poTIONS aTam ejep Gupssecoxd JamoTIJes ON  °0G

‘T *ToA ‘STOTOTIN JO SteUs0 286T) UoTIonpard IewmoTIjes °sen

*(L1e -d ‘15 t
3O 306< JuUesaIdal SejL}S ISHUF SOUTS ‘ ($LT)IN PUR ($9L)¥D UT POIONpUOO oq ISTHL S3SAL  “V/TR qT G°T 3@ (Atwo

" (POTWUTUOD) Y FTEVL



