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Analysis: -~ GC/ECD

~ This method is provided to you by the Environmental Protection Agency's (EPA)
Environmental Chemistry Laboratory (ECL). This method is not an EPA method but one
which was submitted to EPA by the pesticide manufacturer to support product registration.
EPA recognizes that the methods may be of some utility to-state, tribal, and local authorities,
but makes no claim of validity by posting these methods. Although the Agency reviews all
Environmental Chemistry Methods submitted in support of pesticide registration, the ECL
evaluates only about 30% of the currently available methods. Most methods perform
satisfactorily but some, particularly the older methods, have deficiencies. Moreover, the
print quality of the methods varies considerably because the methods originate from
different sources. Therefore, the methods offered represent the best available copies.
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the methods, you may contact Elizabeth Flynt at 228-688-2410 or via e-mail at

flynt.elizabeth(@epa.gov.
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tatement of No Data Confidentiality Claims

No claim of confidentiality is made for any informaticn
contained in this study on the basis of its falling
within the scope of FIFRA Section 10 (d) (1) (A), (B), or
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AR 84.3

February 10, 1984 - .
- QA Number 2191

* .-

DETERMINATION OF TRICLOPYR AND 3,5,6~TRICHLORO-2-PYRYDINCL
IN WATER BY GAS CHROMATOGRAFHY

R. L. McKellar, Y. C. Brown _
"Residua/Envirommental/Hetsbolism Resesrck
Agricultural Prodacts Department

1. Scope
This method is applicable for the quantitative determination of triclopyr

(3.5,6-trichloro—2-pyridyloxyacetic acid) and 3,5.6~trichloro-2-pyridinol
in water dowe to 0.01 ppm for triclopyr and 0.05 ppm for 3.5,6—trichloro-

2-pyridinol.
2. Principle

. ‘ s, Triclopyr

Samples of known volume are scidified with concentrated hydro-
chloric acid and saturated with sodium chloride. The acidified
solution is then partitiomed with diethyl ether. Am aliqwot of
the diethyl other solwticn is reduced in volume on a hot plate
[1.7.4 aa:hyllt.ed by adding diazomethane resgent. Benzene is then
idded to the remaining diethyl cther solution and the diethy! .
ether is removed by evaporation on & kot plate. The benzene

solation is them diluted to volume. 4n aliquot is analyzed for

t:iclopyr metkyl ester.by gas chm:tog:gphy. .
-.....

b. 3.5.6—Irzchloro—z—py:idinol . .
sesses et e

Samples of hnm volume are acidifled with eonceqt:ats- .

bydrochloric acid and sstursted with sodiom ehlo‘“,g“ Thege, -,
gcidified solution is then partiticoned with benzen@. 24An * o«
aliquot of the benzene solution is treated with N,0%Bis
(trimetkylsilyl)acetamide (BSA) to form the pyrididdl,

trimothylsilyl derivative which is determined by-gnoo ch:o—

-0 9
* -
L L N

L
"y

aatography. - : '.3..'
. L1 1 1]
3. Safety Precantion . ; , ] ) ® aeve
s. Each analyst should be scquainted witk potentisl karzrds of the
. reagents, predacts, and solvents before commencing laborazory

Page 6 of 18




ACR 84.3

‘b.

C.

d.

2
, £,
: )

a9 -r j.

5. Reagents and Materinls

3

Rhigh reactivity.

B ’ ) . ' AR .
. o " ! . e N S St e . .
-Equipment . o : : T
. - . : oToT . . cee

work. SOURCES OF INFORMATION INCLUDE: MATERIAL SAFETY DATA
SHEETS, LITERATURE, AND OIHER RYLATED DATA. Safery information

- on moo-Dow products should be reguested fram the supplier.

Dispossl of resgents, reactants, and solvents mast be in coo
plisnce with locsl, state, aad federal lzws and regulatioms.

Exearcise normal lshorsatory yzecauians with acids and bases.
Benzeus, diethyl cther and mcthamol are flsmmable and showld be
used in well ventilated arcas away from ignition sources.
Diszomethsne is toxic, potentially axplosive and should be used
in smsll quantities in a well veatilsted hood. For resgeme
prepazation, svoid using etched glassware, ground glass jednts
or glass tubing with sharp edges. Make all conmections with
rubber stoppers. The BSA should be handled witk regard'.to its

L

L

Gas chromstograph, Micro Tek, Model MT-220 or equivalen:,
equipped with & ~~Ni electron caprure detector uul linearszer.

Iracor Inc,, Austin, Texas TEB721. L, N

Stxip chart recorder, Linear. Model 555. or equivalent, 1 :ﬂ
mut. '

A7)
i .=

Gas chmntng:lphie eolm. u-shq:ed borosiliute glass, &° x 3
ﬂ i d. T o ) . ¥

[ - [

Al:unltlc sa-pler. Hsvlett-?tckx:d Hodel 7671A. Hewlect—
Packard custemer service, 23855 Rescnrd:. Drive. Famustcn‘..
Iﬂ.cki;an 4&')24 ! L . - -

. . . , .
- ch v

lbchuu.cal thn.kei': Burrell, wrist sction model, Borrell Corp..
Pittsbucgh, Pennsylvsn::.

e SRR :...:.
Vul. clear ;1;:.-.. 12 dram 'iua Polr—Sed ceps. ..
) . sossas et L 2 T
Pipe-s. vol.mtr:c. 1, 2,4 and 10 IL. : RS- .
. v : . .
-~ [ ]
Fllsk:.' volmetrzc. 10 nnd 25 IIIL-. ) “E"E e "e’
. ) ae - »
Syringes, 10 ul (Kmil:on Ho. 701 BY), and 100 uz-glspuu--ﬁ..
710 N) - . - O.o..
. . . : ...-
Hot plate, Thermo-Stir model, Peminsular Mfg. Co. Ime.,. °°°°
Orlando, Florids. . S et

I

Argon-mecthane (95/5) carrier gas. Saginaw Welding., 53‘50 Davis
Road, Slginq. Michigan 48604.

s ¥ o
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ACR 84.3

Column packing, 3% OV-1 (w/w) on 100/120 mesh Gas Chrom Q.
Applied Science Laboratories Inc., P.0. Box 440, State College.

Peansylvanis 16301.

Hydrochloric scid, concentrated, ALS. J. T. Baker Chemical
Co., Phillipsburg, New Jorasey 08865,

Sodium chloride, ACS, J. T. Baker Chemical Co.. PRillipsburg,
New Jersey 08855. :

Benzene, methanol glass distilled. Mallinckrodt Chemical
Works, -St. Louis, Missouri 63160. - t

Diethyl ether. ankydrous, ACS. VWR Scientific Ime., Saw
Fraucisco, Californis 94119.

N,0-bis{trimethylsilyl)scetzaide (BSA). Supelco, Inc.
Bellefcnte, Pennsylwvanis 16823 (Note 12. a.. b.).

2-(2-Etho:y—ethozy)ethmol. J. T. Baker Themical Co1
P.h:lllipsburz. ‘New Jersey 08865.

Diszomethane rt:agent, approxzimstely 18 mg/ml in diethyl ether.
Note safety precautions im Sectiom 3.

Set ©p a 125-cl lomg-necked distilling flask enuipped with a
nsgnetic stirrer, s dropping funanil and a delivery tube
connected to an efficient water condenser and place the flask
sbove s water bath on & hot plate magnetic stirrer. The
condenser is ‘connected to & 250-=L flask (collector) and a

"50-ml flask (scrubber) in series acd cooled in crmshed jce.

Plaece 25 mL. of ether in the 50-ml scrubdber flask and adjust the
inlet tubing so i* is below the surface of the ether. A
solution of 6 g of potassitm hydroxide in 10 ml of distilﬂd’"'
water is placed in the distilling flask and 35 ol of 2-(2~
ethoxy-cthory)ethanol snd 10 nl of ether are addgiegosthes”****
flask. In the dropping fuunel, place a solutin‘ot'zg 5 g of
- N-methyl-N-aitroso—p—toluene—sulfonamide (Aldrick,.[pspicale,
Compary, Milwaukee, Wisconsin) dissolved in 140 slilofl cthdr.oe”
The distilling flask is immersed in the water bagh ¥hich il’,°,
msintsined st 50~60°C wkile the N—nethyl-ﬂ-us:roamolua!-‘
sulfonamide is added f om the dropping fuanel dm': 20, *
-minote period. The distilling flassk comtents are nne:ie“}r
stirred throughout the distillation. Interrupr the distillas,
tion when the distillste is nesarly coloriess., Combice thleeee®
contents of the two receivers and siore in cultore tubes with
foil~lined serew caps., The reagent is stable for sﬂeral weeks
if kXept in = f:eezer in full, slosed tcHcs,

Page 8 of 13
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D i :n_‘.': . ey, ;:.: -'.-'\..,u.-

3. Triclopyr., ssslytical staadard®’ . Dissolve 0.100 g in 100 mL
- .,of methsnol to obtain s stock. sol.n:l.ou. Y .

x. 3.5, 6—‘.l':1ch10=o—2—pyridin¢1. mlyr.ioal stnds:ﬂ" . Dissolwe
.100 g in 100 oL of benzome to obeain a stock solation.

1. Triclopyr mothyl oster. snalytical stsadsrd®/. Dissolve 0.1055

. g (s0id equivalent) in 1G0 uL of bcnane to obt:m a.stock
solution. N A -
- . Fortif;cu.ion Stand::ds . N T T AL

T:iclopy:. use stock soluticu j. dwve and ne:huol to make
_sarial -dilutions., See table below. = - - == -
3.5 .Gftrichloro-z—pyridinclz use stock s:‘o'lnt:lon k. above and
methanol to make serial dilutions. See table delow,

.

a

I L o T 2 R 3_| - s L 4 e B ‘5
Cone. of Imitial T Fimat - p
Solution ooy Aliquot Volume = Final Come. - Fort.tucati.oal
(pg/al) - (=) (al) .- (mg/ml) chel. {(ppm}
"..1000 ., 10 0 . 100 ‘100 " ). . 10
. . 100. B 10 ., . 7100 . RS { SO S
- 10 - ., 10.. .. 100, . 1 . 7 e.a0
. 0. T s T 100 o . 0.5 L 0.05
. ST 10 1oo_ .7 e - e.01

t

v TUse 1 =L of :ha lpp:oprute concent:nicn of solution in Column 4 per

10-aL sulple to obtain level of !o:tit‘zu::lon in Coluam 5. -..u-
B. Gas C.'h:e-nto;::phy Snnda:ds . R cesess  Seeece
S s
< "t . * @ -
' ~ TIriclopyr: use stock solutiom 1. above snd beuesc tc:nsko. .
o 'urill diloticas. _See tahle belw- SV 2t S
e Lo v.,v . e ee o

3 5, 6—I:ich10to-2-py:xdiuol  ase :tc;k _soiﬁtion f::ltpve ;¢¢°.
benzene to make serisl dilutioms. - See table belowese.’ *

. oe
) .+ @
. = LT
to- Lo . . u - ' .
T R ' sose
i .. ¥ . . - . b - -
] A - PR | . T a seve

2 Gprain from Sampling Coordimator., Agricultnrsl Products Department,
The Dow Chemical Comwpspy, P.O. Box 1706, Midiand, Michigan 48640.

I ‘ i& P A
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1 . 2 3 4
Conc. of Solution Aliquot T;ien Dilgtion Volume Dilution Conc.
(pg/al) {mL) (mL) (ng/ml)
1000 .4 100 40
40 1 100 0.40*
0.40 25 50 0.20% 7
0.20 25 50 0.1
0.40 1 10 0.04*

pooL 0w

*Note: For triclopyr:
Colmm 4 to 10 znl. with benzens.

For 3.5.6-trichl oro—i—mi.dinol: prepare the 3,.5,.6~trichloro-2-
pyridinocl trimetkylsilyl derivative as follows,

eye dropper in half across the width,

Witk a 100-ul syyinge., traansfer 10 pl of N,0-bis{trimethkylsilyl)

dilute 1 wL of each asterisked comcemtraticm in

Cat a balb fro= an

Snap the prescored top off
of & 1-nL ampule of BSA. Place the upper half of the cut buldb over

. the opening of the ampule, this sezrves as zn air tight septumm,

. Pipet 1 =l of the astorisked dilution conc. standard (Column 4)
. into & 10~zL volumetric flask. Add 4 =L of benzeme to the flask.

acetamide (BESA) to the 10-—=i flask. HMix well and dilute to 10 =l

with benxzene.

6. Gas2 Chrouato;;angz

2. Columm

Fill the column with the packing described in Sectiom 5. b. and tap

on a solid surface wkile filling sutil ac further settling occprs.
The packing in the inlet side should be three inches below thel®®®ee

injection septum. Insert a small glass wool plug about 3 mm in
length in the effluent end gt the column bat not in thes i
Condition the colmmm at 200 C overnight with an srgorymetisne flow
of 60 mL/min and the column Jdiscomnected from the detpRiR%-

- [ [ ]

b. Operating Conditions

1. Colmmn Temperature

b. 3.5.6-Trichloro—2-pyridinol (sily] derivative); 150°C.

. 2. Imjector block temperatmre, 220°C.

a. Triclopyr nethyi ester; 165°C.

3. Detector bath tenpetltui'e. 350°c.

3

Page 10 of 18
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vl . L L e

el st T T R A X St i ..

-~ - 4.+ Carrier-gas; argon/methans, 95/5 at 60 =l/min (60 psi inlet
- pressnre). passed through a 4X molecular sieve fiiter. ‘

P - PR - . - Cete - e . -

5. . churdcz-; 1 my.' :
--6, Electrometer ‘- e e e o o ) oL
a. Triclopyr methyl esté:. sensitivity - 8z. ¥
’ b. 3.5, s—txicuc:o-z-—pynduu._ sen.litiviq 2z,

+ 7, Chart spaed.-15 in/hr or 30 cm/khr.

- - - - - . - -

c. Ia] ection ;echniquc
o p oom YL uuL ) S
i. Auntomatic u:jeetor. Hﬂl-tt-Pnch:d. l!odel*'!GTI.A.

7. Preparation of Studrgd Cirve

Inject 4=uL a.lanots ‘of the uet.hyl aster ot triclopyr or :he 11171
derivative of 3.5.§-trichloro—2+<pyridinel, covering the concertration
range from 0.004 to 0.040 ng/ml., into the gaz chromatogrsph and record
the resulting poak height. Plot peak heights on the ordimate as percem:
‘ ' full scale deflection versus cment::tions of the d.e:ivat:l.zed componnd

on the tbscisu.
8. BRecow  Tricl rom Fortified Semples -

s. Messure 10—oi portions of water into s sofies of 12—dram vials
to be used.as control sempler. .
" b. Measure 10-=i portions of the comtrol water into a serie: f

: 12=-drasx vials and fortify by addirg appropriszte aliguots of t=ze
fortification standard solntion to obtain a minimum concestra—

" tion of 0. 01 pp. P:epu:e each nn-pl.e in dnplzcate.

PR ] -
N - . loo.-o

- Tzest esch of the unrpl.es a8 follmrs- ' )

. . L ]
. - t ' .....' . l.....
€. Ada 1 sl of conc. hyd.tochlorzc acid, 5 g of sodxtl Ghio:zde gad

10 =l of diethyl ethex. e ®

) . ! N P “ ) - ..:... : ...-

d. Clp. shx.ke Z minutes then cent:ifnge at 2400 rpo t'oc-l aznu .,

’ ol ‘ ' Ooooo.‘ e’
e. Transfer 2 4—:!. aliquot of the d:.euryl ethe: to ..m-'hl.. -

- volmmetric flask and add & boilinmg chip. e "%
aSeew

£.' Ph.ce on hot plate and reduce the volume to abomt 2 =L, dﬁ'd"
0.25 to 0.50 mlL of diazomethsane and fu.tt.he: reduce the velme

to 1 =L (Note 12. c. ).

. . g. Add 1 =L of beuene_ end remove -the diethyl ether by evnl;.mrlt.ien
on the hot plate. Cool and dilute to volmme with benzeae.

- - . St

'
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Chromatogssph 4—nl aligquots of :ha benzene solution for the
asztormination of triclopyr. )

Moasure the heights of the peaks obtained for the methyl =ster
of triclopyr in terms of % full scale deflecction and determine
the residos fomnd in pg/ml by reforence to 4 standard curve
derived on the same day. )

In the mlytic:]’. proecedores deseribed, the f.ins.l. 10 mL of
Yenzene solution for the determinction of the triclopyr
represents 0.40 g of theo originsl sample;  therefore, 2.5 times
the concentration of the final solntiom expressed in ug/ml is
equivalent to parts per niliion' residos 1= thoe sample,

Cerrect for blank. if anmy, Iry subtrzctin, prm of the control
nnp].e from that of the fortified sample.

uleu;te the percent recovery of the compound from each of the
furtified ssmples and determine the mcan uul 95 conf idence

limit of the mean.

The calculated mozn and 95% confidence limit of the . 1n was
96+6% for the recovery of triclopyr at 0.01-1.0 ppm (Table I),.
‘rrpieal. chromatograms of an anslytical standard. control and
recovery samples are showm in Fig=me 1.

9. Determinstion of Triel Residuges in Water

a.

b.

.
&,

b.

Anslyze 10 sl of water from the cortrol and treated samples as
des:ribed sbove in Section 8.

Becord tke peak heights for ecact sample and using the appro—
priate standexd cuxrve determine the ug/ml concentration.

Determine ppm of cach sample as follows: - o
-

Gross ppm = ug/ml in solntiom inj:cted x a.ny udda.;jp E-..:.
dilation factor x 2.5 .

NeL _ppm = Gross ppm in sample — gross ppm in mti".

' Net ppm ssuse . o
Corzrected _ppm = Percent Becoviry x 100 --E..: ..

. & .
s LA 2 X

20. Recovery of 3,5 ,6=Trichloro—2-pyridinol from Fortified Ssmple
B saee
' [ -*

Yeasure 10-=ml portions of water :=-.0 a series of 12-dras wials
to be unsed as control samples.

Measure 10-al portions of the control water icto a series of
12-dram vials and: fortify by addiz=z appropriate szliquors of the

Pag= I:Z cf 1%
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ACR 84.3

fortification standaxrd solution to obtain a minimem concentra—
tion of 0.05 ppm. Prepaxe each su_:ple in dqlicntg.‘_. -, .

- e ®

'Irut uch af the samples as follavs-

'c.’ Add 1 ‘al. of concentrlted hydroehlorie scid mnd 5 g ef sodicm

chlo:ide.
.h B ° ol r“-' 1, 7| P L. o T. o -
d.. AdlenLufben.zano. : S s
e. (‘:p. shd:e S ninl:tes thu ecatt:lfuge at 2400 rpn for 1 min.

f." Pipet 2- al of the benrzene solotion into a .25 ml volmmetric
., flask. Add 20 ul of BSA. Mix well and dilwte to volume with
benzene. : - : ’ . '
.§. Chromsctograph:.4—ul aliquots of tkis bemzene scolution for the
dotemin:ticm af the 3.5, G—t:icunro—z-yyridinol.
.3 h
B, Heasure the heighu of the pcaks obta;ned faxr the :ilyl deriv—
stire of the 3.5 G-triehloro—z—pyzidhol in terms of the % full
. scale deflection and detemmine residoe found in pg/ml dy refer—

_eénce to a standard curve derived o. the same d:y.

-

In the analytical procednres douri‘bed. the :Einnl 2% =l of

- ~benzene -solution for the determinztion of the 3,5,6—~trichloro-
2-pyridinol represents 0.08 g of the originsl sample; there—
fore, 12.5 times t}:e concentration of the fimal soluricnm
expressed in pglnl'.. is equivalent to parts per million residme

in the smle.
i. Correct for blank, if any, by scbtracting ppe of apparent |
-compound in the control sample. t'rm that in the fortified
:ln-p].e (Note 12. d. Yo s .

L]
....-.
d. Cllcnl.::e the percent recovery from each of the t'ort..f:ed

- samples. and determine the mean and 95% conf:.dencg.}mt o:: ‘ehee

-

-

'nu eucnlnted megn and 95 ecn.ﬂdence linx: ut' tﬁc uun -ai..
98+4% for the recovery.of 3 S.G-trichloro-z—pytidznu in vagee,

‘st 0.05-1.0 ppm (‘I'nble II}. seges ee’e”
esses” e

. Typical chromstogrems of an tulyt;cll stsndard control.Japl®,
‘recovery samples are shown in Figure 2. ‘ ::::

L4 -

LA 2 1]

D'eterﬂin:tion of 3,5‘,6—Trieh;oro-2m' ridinol Ré:'idnes im Water
Antly:e 10 oL ‘of  water from the, control and treated snnples as
de:crzbed sbove iz Section 10.

i e e w0y . Y " LT T4

v, "3

v -
P -

~ + 7. Page 13 0of. 18,




ACR B4.3

b. ﬁco:d the peak heoights for esch sample and using the appro—
priate standazd curve determine the pg/ml concentratiom.

¢. Determine the ppm for each sample as fol].u's:

pg/el in solution 1=Jected. x axy additional dilution

Gross ppm = factor x 12.5
Net ppm = Gross ppn' in sample -~ gross ppm in control

= Net_ppm
Corrected PYB = p i Tent Eecovery = 199

12. Notas

I

8. N,0-bis(trimethylsilyl)acatamide (BSA) is extremely reactive
with moisture and rapidly hydrolyses opon contact with aqueoms
vapors. It smst, therefore, be handled under snhydrons condi—
tions amd stored under z dry atmosphero.

b. Each vial or bottle of N,0-bis(trimethylsilyl)acetsmide must be
chromstographed to determine if interfering extraseous peaks
are present. Plpet 5 gl of benzens into a 10-ml volmmetric
flask, add 10 pL of BSA. mir well, dilute to volume with
bonzone and chromatograph 4-ul al:lqnn:s. If ioterference is
present. check other vials of BSA and use ome that gives litcle
or no interference.

¢. Set temperature of hot plli:e s'nch that the diethyl ether will
just barely evaporate off to minimize volatilization of the

compound .

d. Prepare 3.5.6~trickloro~2-pyridinol trimethylsilyl standerds =zt
least once a week or daily if possible. Ecep flasks conumug
the standards tightly closed when not in nse o protect n;.u.d:.
-moisture ss trmcthylsilyl derivntive will degrade upon cuntact

.‘....

with moisture. . geeses
sSeseve L L L L L - ..“l‘.“......--t..-.---.-.l‘....&..-,...-

**The jnformation hereim is presented.in good faith. but nd ewamrant}.%..*
expressed oxr implied, is given por is freedou from any plteu'vmed hy L
The Dow Chemicsl Compamy or by others to be inferred. In tir!pnds o e’
qualificd persommel, the procednres are .expected to yield FERPts of =
sufficient accurscy for their intended prrposes: but recipieats are; ,°°,
cautioned to confirm. the relisbility of their techniques, equipmest WY
stsndards by appropriste tests., Aayone wishing to reproduce or pubdu'!:
the material in whole or iz part should request written permission fra::

The Dow (hemicsl Company.’’
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- . . o C e . )
TABLE I. RECOVERY OF TRICLOPYR FROM FORTIFIED WATER.
~Addea - ] Found - . % Recovery
0.01 7 . g.o0s0 ‘80
‘ s . 0.0080 .80.
. 0.0090 ‘90
30 ' 0.0085 . - 85
- 7 0.0095 = 95
6.0112" 112
0.0115 115
s 0.0112 . - 112
.. o0.olo0 100
. a 0.0100 1 1100
- 0.10 " 0.096 ) ‘ 96
Ce ‘ .. 0.089 . .89,
1.0 L 0.92 92
. ) . .. -0.97 97
ST 06252/
"f", Mean = 95% confidence limit of the mean. '
L VAT R - ' i " - . N

[P



ACR 84.3

TABLE II. RECOVERY OF 3,5,6-TRICHLORO-2-PYRIDINOL FROM FORTI-
FIED W}TER.

wom ,
Added _ Found -~ % Recovery
0.05 0.045 - 90
. _ 0.042 84
5v 0.049 : 98
o " 0.048 : 96
: 0.048 96
o C:
s 0.050 100
0.052 104
0.051 _ 102
0.052 104
C.052 104
0.50 ' 0.54 ‘ 108
0.45 : 90
1.0 : .0.95 ' 95
. ' 1.06 106
98242/

a/ Mean * 95% confidence limit of the mean.

- .
eassee
L J
- .
-
esasas smwae
$ % .
LI
4 - .
[ o3
[T YTTS e e e
- -
. ° bt
e e @
sowee LL K ]
.
-
LY P e
- .
- = .
LY ]
sebe
LI YT

Page 16 of 18




’ : "WALVMA H1 UAJU DIV 30 SESA VY. 1L : )
HONA SITdHYS AYIA0IIM QHY TOULKOD ‘QUVANVLS 40 SHVUDOIVHOYND “IVIIdAL 1 3¥NYId
Asonoaoy RZ11 ’
. . 32°8 IUBIOH yEad wdd ss049 000'0 r_m-&l_.\d\ou.uco_g_:wu .
oo © wdd 1970 3® patiiItod 10 3465} eId 3640 MO 189D 3 N
Ll i AJanod9y . ~|0d3u0) R ..._Zm. _.E_Ba ._cc ‘Dee R
o ) , m - A N
» SR, - SALONIN ‘1L - | o
L L . Ghelto .m. __.h m.ﬁ 10 Vg0
; L 0
.‘ »
S o I e &
- - _ for B
. : Q
: . 2 a
. g T - N i . M o«
M o _ L Y
: N - R lln. |.|. -~ u. = ™~
. * | m =~
: : - ! 102 L 5
' t o ‘ o
! : ¢ ' A H - o
e e w . .- " i MA.U._ m -
| | _ _ | S
. . . R T 1 B s : ; L
. uu et | I | 5 - _ o .
g . 'l __ . o
" S P S Tt IS R A
S : . 2T s T
™) _ _ 57,
o ) - M
i _. w h
' : ! u -
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