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DP BARCODE: D195347

CASE: 804403
SUBMISSION: 5448957

DATA PACKAGE RECORD
BEAN SHEET

% % * CASE/SUBMISSION INFORMATION #* * *

CASE TYPE: REREGISTRATION
CHEMICALS: 039003 Metam—sodium

ID#: 039003-010182

COMPANY: 010182 ZENECA INC
PRODUCT MANAGER: 51 TOM MYERS
PM TEAM REVIEWER: TOM MYERS
RECEIVED DATE: 09/28/93 DUE OUT DATE: 12/27/93

*¥ % * DATA PACKAGE INFORMATION * * *
DP BARCODE: 195347 EXPEDITE: N

CHEMICAL: 039003 Metam-sodium
DP TYPE: 999 Miscellaneous Data Package

DATE SENT: 09/28/93

CSF: N LABEL: N
ASSIGNED=TGN DATE IN DATE OUT
DIV, EFE 21257 /7
BRY /;9/@? /o
SEC: /1
REVR : /]
CONTR: / / / /

* * % DATA REVIEW INSTRUCTIONS #* * *

703-308-8074

REREG CASE # 239¢(

DATE: 09/28/9:
Page 1 of 1

ACTION: 627 GENERIC DATA SUBMISSION

A0

100.00

703-308-8074 ROOM: CS1 3H3
ROOM: CS1 3H3

DATE RET.: [/ [/

ADMIN DUE DATE: 12/27/93
NEGOT DATE: 12/27/93
PROJ DATE: [ /

Please review the following ecotox studies for the

chemical metam-sodium:

Gdln 71-2(a) Acute Avian Dietary - Quail
Gdln 71-2(b) Acute Avian Dietary - Duck

* % % DATA PACKAGE EVALUATION * * *

No evaluation is written for this data package.

MRID 42914002
MRID 42914001

* % % ADDITIONAL DATA PACKAGES FOR THIS SUBMISSION * * *

DP BC BRANCH/SECTION DATE OUT DUE BACK

CSF LABEL



(€D -STy
.\)\\\ N

L N
474‘ -

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

(NOHInY,
W agenct

JAN 12 1994

OFFICE OF
PREVENTION, PESTICIDES AND

MEMORANDUM TOXIC SUBSTANCES

SUBJECT: Data Review for SNMDC: Avian D eta’
Studies. DP Barcode 195347; Cdse

FROM: Anthony F. Maciorowski, Chief
Ecological Effects Branch :
Environmental Fate and Effect ivision (7507C)

TO: Tom Myers, PM 51
Accelerated Reregistration Branch A
Special Review and Reregistration Division (7508W)

The Metam Task Force submitted two avian dietary studies (MRID'’s
429140-01 and 429140-02) in support of reregistration of SNMDC.
The studies were conducted with a 43% ai test material, which
represents the technical pesticide. The dietary LC,, was greater
than 5000 ppm ai in both studies. The studies (EEB reviews
attached) fulfill the guideline requirements for avian dietary
testing.

The Agency has already determined that testing for ecological
- effects is interchangeable for PNMDC and SNMDC. Thus, the
requirements for avian dietary testing have been fulfilled for
PNMDC as well as SNMDC.

EEB is providing updated data tables (attached) for both
chemicals. As noted in the tables, all the data requirements for
these two chemicals have been fulfilled.

Any questions or comments on this memo should be referred to
Allen Vaughan at 305-6464.

E

(). Recycled/Recyclable
% <:9 Printed with Soy/Canola Ink on paper that

contalns at least 50% recycled fiber



MRID No. 429140-01

DATA EVALUATION RECORD

CHEMICAL: SNMDC, Metam Sodium.
Shaughnessey Number: 039003.

TEST MATERIAL: Metam Concentrate; Sodium N-
methyldithiocarbamate; CAS No. 137-42-8; Lot No. 650; 43%
purity: a brownish-orange liquid with a sulfide odor.

S8TUDY TYPE: 71-2. Avian Dietary LC;, Test.
Species Tested: Mallard duck (Anas platyrhynchos)

CITATION: Pedersen, C.A. and A.M. Solatycki. 1993. Metam
Concentrate: 10-Day Acute Dietary LCS.0 Study in Mallard
Ducklings. Study performed by Bio-Life Associates, Ltd.,
Neillsville, Wisconsin. Laboratory project number: 127-002-
02. Submitted by Metam Task Force, c/o Buckman Laboratories
International, Inc., Memphis, Tennessee. EPA MRID No.
429140-01.

N

REVIEWED BY:

Nicole U. Jurczyk, M.S. Signature: /4 A%/
Associate Scientist ~ 4&%4%/
KBN Engineering and Date:

Applied Sciences, Inc. ‘a/[é/%3

APPROVED BY:

( .
Michael L. Whitten, M.S. Signature:,%k%i/é7(&4£é%;;*‘

Wildlife Toxicologist
KBN Engineering and Date:rlz/Vé/gf

Applied Science Inc.

pplied Sciences, Inc Lllec . oyl 01 053¢
James J. Goodyear, Ph.D. Signature:

Project Officer, EEB/HED

USEPA : Date: / é 2

CONCLUSIONS: The study is scientifically sound and fulfills
the requirements for an avian dietary LCs, test¥ using—a
ﬁe;ma&a%eé—pfeduetu The dietary LCqq was greater than 5000 -

ppm a.i. nominal, the highest concentratlon tested. This
classifies the test material as practically non-toxic to the
mallard duck. A no-observed-effect-concentration was not

achieved in this study.] ¥ 7ech. metam sodivem = Y3l oy, M\/

RECOMMENDATIONS: N/A Leole N GEL = 1 A50 ppm - =<
Lﬂﬁjﬂ{}. 5 Caminacty,~ L&R
stetdhees agecs, |
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MRID No. 429140-01

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A,

Test Animals: The birds used in the study were 7-day
old mallard ducklings (Anas platyrhynchos) obtained from
Whistling Wings, Hanover, Illinois. All birds were from
the same hatch, pen-reared and phenotypically
indistinguishable from wild birds. The birds were
acclimated to the facilities for four days. One death
was recorded on day 1 of the quarantine period, but all
other birds were normal and active during the four day
period.

Test System: Ten birds per pen were housed indoors in
28 x 36 x 11 inch brooder units. The construction
material for the brooder units was not described.
Natural daylight spectrum lighting provided 24 hours of
light per day. The average temperature in the brooder
units was 37°C during the quarantine period, 36°C during
the test period, and 36°C during the recovery period.
The brooder humidity during the quarantine, test, and
recovery periods averaged 36%, 37%, and 35%,
respectively. The average ambient room temperature was
22°C, with an average relative humidity of 58% during
the quarantine period, 62% during the test period, and
60% during the recovery period.

Dosage: Ten-day dietary LC,;, test.” Nominal dietary
concentrations were 312, 625, 1250, 2500, and 5000 parts
per million of active ingredient (ppm a.i.).

Design: Groups of ten birds were assigned arbitrarily
to each of five control groups and five treatment
groups. All birds were fed Purina Game Bird Startena.
Food and well water were supplied ad libitum during
acclimation, test, and recovery periods. "There were no
known or suspected contaminants in the well water which
is analyzed periodically for organophosphates,
chlorinated insecticides, and PCBs." .

The test diets were prepared daily for five consecutive
days and were offered to the birds on the same day they
were mixed. The 5000 ppm a.i. test diet was prepared by
mixing 7.90 kg of Purina Game Bird Startena with 93.02
grams of Metam Concentrate. The diet was blended for 15
minutes in a Hobart H-600-DT mixer.
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MRID No. 429140-01

The 2500 ppm a.i. test diet was prepared by mixing equal
amounts (4.00 kilograms each) of the 5000 ppm a.i. test
diet with untreated feed. Each successively lower test
level diet was prepared in a similar manner by using the
next highest test level diet mixed with untreated feed
(the serial dilution method). All test diets were mixed
for 15 minutes in a Hobart H-600-DT mixer.

The birds were fed the appropriate dietary
concentrations for five days, and then given untreated
food during a five-day recovery period. Samples of the
diets were taken at 0 hour (when the birds were fed) on
test days 1 and 5. One hundred-gram samples were
collected in duplicate for concentration verification,
and to confirm the stability and homogeneity of the test
substance in the diets. The samples were not analyzed.
They are being kept frozen at Bio-Life Associates, Ltd.
in case they are needed for analysis.

Observations were made daily for mortalities, abundance
of feed and water, signs of toxicity, and abnormal
behavior. Birds were weighed by group at test
initiation and at test termination (day 10). Group food
consumption was recorded during the last two days of the
quarantine period, daily during the five-day test
period, and following the five-day recovery period. The
one bird that died during the study was subjected to a
gross pathological examination. In addition, four
control birds and four birds from each test group were
arbitrarily selected for pathological examination at the
termination of the project.

E. Statistics: Due to the occurrence of only one death in
the treatment groups, the LC;, was not calculated.

REPORTED RESULTS: There were no mortalities in the control
groups. One death was recorded on test day 6 in the 5000
ppm a.i. test group. NOE &

No clinical signs of tdéxicity were noted in the control,
312, 625, or 1250 ppm a.i. test birds throughout the
investigation. Clinical signs noted in the 2500 ppm a.i.
test birds included inactivity, moving only when gently
prodded, and crawling when attempting to walk. In addition
to the above clinical signs, the 5000 ppm a.i. test birds
exhibited clinical signs including instability, hunching in
a corner, huddling, and death. Complete remission of all
clinical signs was achieved in survivors by study
termination (day 10).
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MRID No. 429140-01

Reduced body weights were noted in the four highest
treatment groups when the test birds were compared to the
control birds at the completion of the study (day 10) (Table
3A, attached). During the flve—day test period, reduced
food consumption was noted in all the test groups, as
compared to the control groups. During the five-day
recovery period, the four highest treatment groups continued
to feed at a lower consumption rate.

Gross pathological examination of the one 5000 ppm a.i. bird
that died during the investigation revealed gaseous
intestines and a dark red-colored liver. Of the 24 other
birds that were arbitrarily selected for pathological
examination, abnormal findings were revealed in six birds.
The abnormal findings were in birds from the 625, 2500, and
5000 ppm a.i. test groups. The abnormalities included
gizzards that were devoid of feed, gaseous intestines, and
pale colored livers and 1ntest1nes. "Due to inconsistency
and lack of dose-related pathological observations, the
abnormal findings were attributed to factors other than the
test material."

STUDY AUTHOR'S CONCLUSIONS/QUALITY ASSURANCE MEASURES: The
dietary LC;, was greater than 5000 ppm a. i. nominal, the
highest concentratlon tested. One death was recorded in the
5000 ppm a.i. test group during day 6 of the study. A no-
observed-effect-concentration was not achieved in this
study.

Quality Assurance and Good Laboratory Practice statements
were included in the report indicating (with minor
deviations) conformance with GLP regulations as set forth in
40 CFR Part 160,

REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedures were in accordance
with Subdivision E, ASTM, and SEP guidelines except for
the following deviations:

Body weights were measured by group. Individual body
weights should have been measured.

The brooder compartment floor dimensions (reported as
28" x 36"; approx. 71 cm ¥ 91 cm = 6461 cm ) were
slightly smaller than the recommended dimensions (70 cm
X 100 cm = 7000 cm]

The birds were not randomly assigned tovpens. Instead,
they were assigned by "arbitrary selections."

4 7



MRID No. 429140-01

The concentration of the test substance in the diet was
not confirmed by chemical analysis. This is
recommended, but not required.

Statistical Analysis: Due to the limited mortality
during the test (one death), the LC;, could not be
calculated. Based on nominal concentrations, the LCg,
was greater than 5000 ppm a.i.

Discussion/Results: The study generally conforms to the
recommended procedures, except for the deviations listed
above. The lack of data concerning the verification of
actual concentrations administered, and stability of the
compound during the course of the day leads to some
uncertainty that the birds did receive the full doses
reported here. The use of the "serial dilution method"
would mean that all test diets would be incorrect if the
initial 5000 ppm a.i. nominal test diet was mixed
incorrectly. It would have been prudent to at least
check some of the diets for Metam Concentrate levels
each day that the diets were prepared.

The birds were assigned to brooders arbitrarily, but to
an objective reader, the control birds appear to be
somewhat lighter than the test birds. The average
weight for the control birds was approximately 84 grams
while the average weight for the test birds was
approximately 90 grams. Although the results of this
study were probably not altered by the method of
assignment, the registrant should enact procedures in
future tests that provide random assignment to groups.

Table 3A (attached) lists the average body weight and
feed consumption data from the study. On day five of
the test period, when the Metam Concentrate was still
being administered, the feed consumption increased
markedly in the 5000 ppm a.i. test group. The estimated
feed consumption for the group was 147 grams, while the
day before it had been just 63 grams total. It is
interesting that the average feed consumption per bird
in this test group was almost three times as high on day
five, when compared to that on day four (Table 3B,
attached). '

The purity of the test chemical was 43%. Thus, the
reviewer assumes that the test was conducted with a
formulated product. The study is scientifically sound
and meets the requirements of an LC;, study using a
formulated product. Based on nominal concentrations,
the LC;, was greater than 5000 ppm a.i., which



MRID No. 429140-01

classifies it as practically non-toxic to the mallard
duck.

D. Adequacy of the Study:

(1) cClassification: Core-fef—a—éerma}ated—p;oduct_ N’J
(2) Rationale: N/A

(3) Repairability: N/A

15. COMPLETION OF ONE-LINER: Yes; December 15, 1993.

i)
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Page is not included in this copy{

Pages [O through I/ are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
k/// FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




MRID No. 429140-02

DATA EVALUATION RECORD

CHEMICAL: SHMDC, Metam Sodium.
Shaughnessey Number: 039003.

TEST MATERIAL: Metam Concentrate; Sodium N-
methyldithiocarbamate; CAS No. 137-42-8; Lot No. 650; 43%
purity: a brownish-orange liquid with a sulfide odor.

STUDY TYPE: 71-2. Avian Dietary LC;, Test.
Species Tested: Bobwhite Quail (ColJ.nus virginianus).

CITATION: Pedersen, C.A. and A. M. Solatyckl. 1993. Metam
Concentrate: 8-Day Acute Dietary LC;, Study in Bobwhite
Quail. Study performed by Blo-Llfe Assoc1ates, Ltd.,
Neillsville, Wisconsin. Laboratory project number: 127-001-
01. Submitted by Metam Task Force, c/o Buckman Laboratories
International, Inc., Memphis, Tennessee. EPA MRID No.
429140-02.

A

REVIEWED BY:

Nicole U. Jurczyk, M.S. Signature:
Associate Scientist WﬂM
KBN Engineering and Date:

Applied Sciences, Inc. ‘allélﬁg

APPROVED BY:

Michael L. Whitten, M.S. Signature: WJW‘%

Wildlife Toxicologist
KBN Engineering and ' Date: /2,//5/43

Applied Sc:Lences, Inc. w 7 Z 0/-06- 9«./
James J. Goodyear, Ph.D. Signature:
Project Officer, EEB/HED

USEPA Date: / A ?‘7‘

CONCLUSIONS: The study is 501ent1flcally sound*gnd fulfills
the requirements for an avian dietary LG, test.using—a
ﬁe;mula%ed—pred&etv The dietary LCg, was greater than 5000
ppm a.i. nominal, the highest concentratlon tested. This
classifies the test material as practically non-toxic to
bobwhite quail. The no-observed-effect~-concentration (NOEC)

was 312 ppm a.i. nominal. s 7ech. mefusn Sodim * U3%% 4 ; AV

RECOMMENDATIONS: N/A

, (/L
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MRID No. 429140-02

BACKGROUND:

DISCUSSION OF INDIVIDUAL TESTS: N/A.

MATERIALS AND METHODS:

A.

Test Animals: The birds used in the study were 14-day
old bobwhite quail (Colinus virginianus) obtained from
Sand Prairie Quail Farm, Maquoketa, Iowa. All birds
were from the same hatch, pen-reared and phenotypically
indistinguishable from w11d birds. The birds were
acclimated to the facilities for thirteen days.
Fourteen of the original 130 birds were found dead
during the acclimation period. Only three of the deaths
occurred during the three day period prior to testing.
All other birds were normal and active during the
acclimation period.

Test System: Ten birds per pen were housed indoors in
28 x 36 x 11 inch brooder units. The construction
material for the brooder units was not described.
Natural daylight spectrum lighting prov1ded 24 hours of
light per day. The average temperature in the brooder
units was 38°C during the acclimation, test, and
recovery periods. The average brooder humldlty during
the acclimation period was 36% During the test and
recovery periods the brooder humldlty averaged 32%. The
average ambient room temperature was between 22°C and
23°C, with an average relative humidity of between 48%
and 54% during the acclimation, test, and recovery
periods. :

Dosage: Eight-day dietary LC;, test. Nominal dietary
concentrations were 312, 625, 1250 2500, and 5000 parts
per million of active 1ngred1ent (ppm a.i.).

Design: Groups of ten birds were assigned arbitrarily
to each of five control groups and five treatment
groups. All birds were fed Purina Game Bird Startena.
Food and well water were supplied ad libitum during
acclimation, test, and recovery perlods. "There were no
known or suspected contaminants in the well water whlch
is analyzed perlodlcally for organophosphates,
chlorinated insecticides, and PCBs."

The test diets were prepared daily for five consecutive
days and were offered to the birds on the same day they
were mixed. The 5000 ppm a.i. test diet was prepared by
mixing 7.90 kilograms of Purina Game Bird Startena with
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MRID No. 429140-02

93.02 grams of Metam Concentrate. The diet was blended
for 15 minutes in a Hobart H-600-DT mixer.

The 2500 ppm a.i. test diet was prepared by mixing equal
amounts (4.00 kilograms each) of the 5000 ppm a.i. test
diet with untreated feed. Each successively lower test
level diet was prepared in a similar manner by using the
next highest test level diet mixed with untreated feed
(the serial dilution method). All test diets were mixed
for 15 minutes in a Hobart H-600-DT mixer. The
untreated control diets were also mixed in a Hobart H-
600-DT mixer for a period of 15 minutes.

The birds were fed the appropriate dietary
concentrations for five days, and then given untreated
food during a three-day recovery period. Samples of the
diets were taken on test days 1 and 5. Samples were
collected for dose verification, homogeneity, and 24-
hour animal room stability. The samples were not
analyzed. They are being kept frozen at Bio-Life
Associates, Ltd. in case they are needed for analysis.

Observations were made daily for mortalities, abundance
of feed and water, signs of toxicity, and abnormal
behavior. Birds were weighed by group at test
initiation and at test termination (day 8). Group food
consumption was recorded during the last two days of the
acclimation period, daily during the five-day test
period, and following the three-day recovery period.

The one bird that died during the study was subjected to
a gross pathological examination. In addition, four
control birds and four birds from each test group were
arbitrarily selected for pathological examination at the
termination of the study.

E. Statistics: Due to the occurrence of only one death in
the treatment groups, the LC;, was not calculated.

REPORTED RESULTS: There were no mortalities in the control
groups. One death was recorded on test day 5 in the 5000
ppm a.i. group. . :

The 5000 ppm a.i. test group was the only group for which
clinical signs were reported. On test day 5, one 5000 ppm
a.i. bird was found dead and the remaining 5000 ppm a.i.
test birds were moving slowly. Complete remission of all
clinical signs was achieved in survivors by test day 6.

Reduced body weights were noted on test day 8 in the four
highest treatment groups (625, 1250, 2500, and 5000 ppm

3



MRID No. 429140-02

a.i.). During the five-day test period, reduced feed
consumption was noted in the four highest test groups (Table
3A, attached). The 5000 ppm a.i. group was the only group
that continued to feed at a reduced rate during the three-

day recovery period.

Gross patholog1ca1 examination of the one 5000 ppm a.i. bird
that died during the study revealed no abnormal findings.
Abnormal pathological findings were revealed in four of the
24 birds examined at study termination. The abnormal
findings were in birds from the 312 and 5000 ppm a.i. test
groups. The 312 ppm a.i. bird and one of the 5000 ppm a.i.
birds had pale livers. Two 5000 ppm a.i. birds had gaseous
intestines. One of these birds also had a crop which was
void of feed and the other had a friable liver. "Due to
inconsistency and lack of dose-related pathological
observations, the abnormal findings were attributed to
factors other than the test material.™

13. STUDY AUTHOR'S CONCLUSIONS/QUALITY A§SURANCE MEASURES:

The dietary LC,, was greater than 5000 ppm a. i. nominal, the
hlghest concentratlon tested. One death was recorded in the 5000
ppm a.i. test group during day 5 of the study. The NOEC was
determined to be 312 ppm a.i. nominal.

Quality Assurance and Good Laboratory Practice statements
were included in the report indicating (with minor
deviations) conformance with GLP regulations as set forth in
40 CFR Part 160.

14. REVIEWER'S DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

A. Test Procedure: The test procedures were in accordance
with Subdivision E, ASTM, and SEP guidelines except for
the following deviations:

Body weights'were measured by group. Individual body
weights should have been measured.

The relative humidity in the brooders ranged from 21% to
43%. A considerable number of humidity values were
below 30%. The guidelines state that relative humldlty
should not be less than 30%.

The average temperature in the brooder units was 38°C.
The protocol for brooder temperature was amended to have
this temperature instead of the recommended 35°C. No
explanation was given for this change to the protocol.

s



MRID No. 429140-02

The birds were not randomly assigned to pens. Instead,
they were assigned by arbitrary selections.

The concentration of the test substance in the diet was
not confirmed by chemical analysis. This is
recommended, but not required. :

B. Statistical Analysis: Due to the limited mortality
during the test (one death), the LC;, could not be
calculated. Based on nominal concentratlons, the LC;,
was greater than 5000 ppm a.i.

C. Discussion/Results: The study generally conforms to the
recommended procedures, except for the deviations listed
above. The lack of data concerning the verification of
actual concentrations administered, and stability of the
compound during the course of the day leads to some
uncertainty that the birds did receive the full doses
reported here. The use of the "serial dilution method"
would mean that all test diets would be incorrect if the
initial 5000 ppm a.i. test diet was mixed incorrectly.
It would have been prudent to at least check some of the
diets for Metam Concentrate levels each day that the
diets were prepared.

The purity of the test chemical was 43% Thus, the
reviewer assumes the test was conducted w1th a
formulated product. The study is scientifically sound
and meets the requlrements of an LCo study using a
formulated product. Based on nominal concentrations,
the LC;, was greater than 5000 ppm a.i. This classifies
the test material as practically non-toxic to bobwhite
quail. The NOEC was determined to be 312 ppm a. i.

D. Adequacy of the Study:

(1) Classification: Core:fes—a—#efma}a%eé-pﬁeduct.Pw\/
(2) Rationale: N/A
(3) Repairability: N/A

15. COMPLETION OF ONE-LINER: Yes; December 15, 1993.



- Merwr - Selive

Page /'7 is not included in this copy.

Pages through are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




ojqeepriBdn aq Aew Apnis sejeoipul uwnjoo uonein onydeiBoyqig vy

b3

-

ON 10-€9.LYTY ¢SOA 4 (ivol) dwitiyg xo L UeN"nIs3 eInoY (9)e-ZTL
oN Lo-zeeaTy eSOA d | (Ivol) JSN{loN X0 HeN/NIS] eINDY (Q)E-TL
ON LO-€9EVTY ¢S8A 4 (ivol) ysid xol _._.ws_:zmm eIy (e)e-ZL
(d3L) Auoixo | e1eiqelIeAu] dllenby 83noy (Q)Z-ZL
ON L0-9089¢CY ¢SOA TIH'A'D'Y (ivol) Ayoixoy ejeiqelseAu openby eynoy (@)2-ZL
g (d3L) Ino1) moquiey ANoIXo ] Ysid eInoy (p)1-2L
ON ¢0-ce9ely ¢SOA TI'H'A'0'Y (lvol) 3nolf moquiey ANDIXOL Ysid enoy (o) L-ZL
\ (d3L} 11Banig Auoixoy ysid eInoy (q)-ZL
ON L0-2e9€Th £SOA TIH'A'O'Y {ivol) Benig Ayomxo] Ysig eynoy (e)L-2L
(d3L) Apris pleld [BiIsene | [emoY (A)5-1L
{43 Apmig pield [BIIselIe ] pelBinuAS (B)G-L L
(tvol) song uononpoidey ueiAy (Q)p-1 4
(ivol) 118nD uononpoidey UBIAY (B)p-1 L
(ivol) Auoixo] jewwely P €-1Z
ON LO-Ob 16T saA TI'H'4'0'Y , (ivol) 3ong “eig ustay aynoy (a)z-LL
ON co-ovLecy SOA TI'H'4'0’'Y (Ivol) §1eND “101Q UBIAY einoY (B)2-LL
(dap) 3onQ/iienD ‘(81O UBIAY 8INOY (Q)1-LL
ON covoLbly sex TI'H'4'0'Y (ivol) MoNQ/IEND ‘1840 UBIAY einoy (8)L-L[
piog ul selpmg oiseg 9
(ON ‘saA)

HaNZ)(2)evHdl4 Jepun uonel)d Suswaiinbey sy} Juiened ,uonisodwion suswsaiinbey eleQ

peniqng eg 818Q onydeiBoljqig Ajsijes oy ejeq o5

jeuonippy 1SN

eABH VdT 500(]

HONVHE $103443 TvIID07003
(WNIQOS WV.LIW) OANNS HO4 SINIWIHIND3Y V.iva
Al ASVHd

£006£0 0N [eo1uBYyD
06€T ‘ON 858D
+6/90/1 0. :818Q




o_nwcvﬂua: 9q Asts Apnis sejeoipul UWNjoo uopel sydesbolqig v

(daL) si01euljod 104 1801 Pleld G-l L
(daL) oBeijo4 uo anpisoy eeg AsuoH Z-1{1
{ivol) 108JU0D 8INOY 60g ASUOH L-Lil
{d3L) Apmsg pietd onenby Z-4Z 1
(d31) >v3m. pield4 jeiiselial L-HT1
ivol) yimol 1ueld onenby Z-Z1
(Ivol) 10BiA eAnBleBap (Q)L-€T1
e (ivol) *Browsg Bulipesg/ wien pees (8)L-£T1
(ivol) ymoun jueld onenby g-2Z1
’ (ivoL) 10BIA eAneleBop (Q)L-ZZ1
{ivol) . *Biow3 Bulpees/ ulen pess (8)1-ZZ|
(d31) Apmsg pei4 onenby |emoy (Q)L-2L
(daL) Apmig pjel4 onenby pelejnuils (8)£-Z£
(ivo.L uonepwnooy ‘810 onenby g-z2
(ivoLr yst4 8oAD-0417 §-TL
(ivol) ejesqeLieay| olenby 819AD-9)17 (Qp-ZTL
(Ivol) yst eBeig-oyr Ape3 (e)p-zL
(daL) dwiys xoy Hepy/ms3 8oy (J)e-TL
(d3L) ASN|ION XO1 UBN/NIST 8IN0Y (8)€-TL
(daL) ysi4 X0l UBN/MST INOY (PIE-ZL
(ON ‘seA) ,
HanzHolevdld 1epun uoneund Ausweilinbey syl Aened ,uonisodwod sjuswsalinbey 81eQ
psniwiqng og vleQ oydesbolqig Ajsnes o) meq oS
[euonippy IsniN 8ABH Yd3 s80Q
HONVHE S123443 1v2I1907023 £006€0 ON [ea1ayD
(NNIGOS WVLIIN) OQWNS HO4d SLNIWIHIND3Y Vivd O6ET :ON 8sed

- Al 3SVHd +6/90/10 :918Q




ejqeepeiBdn oq Asui Apnls $63B0ipUl UWNjOS uoneN) dlydeiBoliqig Ul «

A

*SANN Ylim pewisojied sem Apmg *g

00000 8IS 10} dnoig esn =7 ‘|Bnuepisey Joopu|= 0 ![BIPeN

100pu|= N 'pOO4-UON J00pu| = ‘pood Joopuj="] ‘|BRuspisoy 100pInQ = ‘Anselog=r !do1y poo4-UoN esnoyussin=| tdosn poo4 esnoyuseln = |4 ‘|eiuspisey poo4-uop onenby =9
!|BIISNPU| POO-UON onBnby =4 !400ping Peo4-uoN onenby =3 {doiy pooy onenby =@ 1dosd Pooj-UoN [elIselel =) tdoin poed [euisese] =g ‘doiD pooy [eMIsellet =Yy  Isuienled esn ‘g

_1onpoid esn-pua [eoidAL =431 ‘poleqeiolpes “uaipaibul eAnoe eand=VHIVd ‘JueipaiBul eAnoe eyy jo opesB jeoluyoe ) =|yol  :uopisodwo) °|



e|quepeiBdn eq Asw Apn)s sejealpul ulunjod uones onydesBoyqig uy

e

Y

ON (Rog-TA 244 SBA d (tvol) dwnyg xo | He'nisg eInoy (9)e-TL
ON L0-TTe9TP SO\ 4 , {(lvol) YSNIiON X0} UeN/msg eIndY (Q)€-TL
ON LO-E€9EVCH seA 4 (ivol) ysid xol _.Es_\:umm 0noy (8)e-ZL
d3n) Awoixo) e1eiqelieAu] senby eInoy (Q)2-2L
oN 10-9089Z% SoA W“1'd (IvolL) Ayoxo) eyeiqensau] openby ainoy (v)Z-2L
- (d31) 1nolt moquiey AjioIxoy ysid eInay (P)L-TL
ON TO-TEIETY SOA W4 (ivol) 3041 Moquisy ANdIXO L Ysid ooy (9)L-2L
\ (dan) i1Benig Aloixo) ysid eanoy (a)L-ZL
oN LO-ZE9ETH S8A W14 {(ivol) iitBenig Auoixo] ysid eynoy (9)L-ZL
{d31) Apnig piet4 [e1isels] (BNIOY (Q)G-LL
(dan) Apmig pjel4 [BIsele L, peieinuils (e)G-1 L
(Iivol) 3onq uononpoidey cu_><. Qv-1L
(ivol) 1enD uononposdsy uelAy (B)p-1L
{ivol Auaixo| [puiiey PIIM €-1L
ON Lo-obL6Th ¢SOA W4 (ivol 3ong 191Q USIAY einoY (q)2-LL
ON zO-OvL6TY £SeA W4 (lvol) llenD ‘301Q UBIAY 8InoY (8)Z-1L
(d3l) 3onQ/iIenD ‘[BIO UBIAY €1NdY (q)L-LL
ON [Av g d-TA 444 £SOA W14 (Ivol) 3}oNQ/iieny. ‘[8d0 URIAY 8InNdY (R}L-LL
plog ul seipmg diseg 9
(ON 'soA)

@)ZHo)EVH4Id Jopun uone suswieninbey syt ‘ uened ,uonisodwog sjusweaiinbey eleq

pauiuqng eg eieQq onjdesBoliqig Ajsnes oy eieq as

leuoniippy 1SN\

eABH Yd3 seoq

HONVYE $103443 TvOID0T003
OQWNd Hod SLN3W3HIND3Y vivd
Al 3SVYHd

ZOOBE0 :ON [a1WeYyD
O6EZ ON 958D
#6/90/10 :91eq




ejqeopeiBdn aq Aew Apmis sejesiput uwnjoo uonel) sydeiBonqig u|

1

{dal) si0j8uljlog 10} 158, Pty G-L¥rL
{daL) eB81j04 U0 enpisey eog AsuoH Z-L¥|
(IvoL) 108JU0) 83NOY 808 ASUOH |-1{L
(daL) Apmg plei onenby z-4Z1
{daL) APMIS plotd [emiseiseL 1-bZ 1
(ivol) yimoun Jueld onenby Z-£7 |
(ivol) JoBIA eAnBIeboA (9)L-€T L
. ivol) *Biow3 Buyjpesg/ uiien peeg (8)L-£Z |
ivol) Yimol ueld onenby Z-zZ1L
\ (ivol) 10B1A 9ANLIOBBA (Q)1-2Z 1
ivol) . *Biswg Bullpees/ wien) pees (8)|-TT |
{daL) Apmig piet4 onenby |eniovy (Q)2-2L
(d3ap Apmig pjety onenby peiejnwis (8)£-Z L
(ivol) uonte|nwnosy. *Big onenby 9-z£
(ivoL) ysi4 ePAd-9yN G-TL
(ivol) e181q810AUL oiBNbY 0]oAD-0) (Q)Y-TL
ivoy) ysi4 eBeys-041] Aue3 (e)p-zL
{d31) duwinys xo | HeN/MS] eIndY (J)E-2L
{dan ASDIIOW XOL UBN/NIST BIndY (8)€-ZL
{daL) ysid X0 UB/Ms] 8I1noy (P)E-ZL
(ON ‘s8A) ‘
ﬁmZNZovm(mm_m Jopun uoned Nucaso.__scwm SIyy u:._ou«wm _:o_a_monrcou muCDEo::CcI ele
paniugng eg eieq oydeiBolqig Aysines o] meq es
{euonIppY 1Ny 8ABH Vd3 seoQ
HONVHE S103443 T¥0I901093 . ZOO6EO :ON [eo1ueyd
OQWNd 04 SINIWIHIND3IY V.iva O6£Z :ON 8880

- Al ISVHd ¥6/90/10 938Q




e|qeepeiBdn eq Aew Apnys sejesiput uwnjod uonenn sndeiBolqig vy ,

15

“winipos welew Yyym pewsopied sem Apnig ‘¢

00000 91iS 104 dnoi esf =7 ![eRUspIsey Joopu| = :|BOIPOIA}

100pU|= N !po04-UON J00pU|=|N !p00J J00pU}=="] !{BlUBPISEY JoOPINO =) !Aslselod= ‘doin poo4-uop esnoyuessn=| !doi) poo4 esnoyusein=H :jenuepisoy poo4-uoN onienby =9
!|BLISNPU] POO4-UON oflBNbY = 4 {100pINQ Poo4-uopN onenby =3 !doi) pood onenby=Q !doiD poo4-uop (euIselis ] =7 ‘doiD peey jeMisaiie) =g !doi) pood |ellisese) =Yy  isuiened esn ‘T

_1onpoud esn-pua jeoidAL = 43] 'ps|eqejoipes JualpaiBul eANOE BINd=YYHIVd ‘1uaipeibul eAnoe oyl jo epesd [BolUYo9 L = VD], :uonisodwod



