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NCN - ORGANIC MICROPOLLUTANTS OF THE ENVIRONMENT

A, TFOREWORD

This report has been prepared by the working group on the
consequences for man and his environment, of envirommental pollution due
to non-organic micropollutants; it is part of the outline of actions
that have to be undertaken at Community level in the domain of reduction
of pollutions and nuisances. These actions are included in a comprehen~
sive programme of the European Communities in the field of environment
that has been accepted by the Council of Ministers on the 19th of
July 1973,

Non-organic micropollutants are listed in the first category
of pollutants of the environment which have to be considered primarily
because of their toxicity and of the present state of knowledge concer-

ning their sanitary and ecological importance.

The objective evaluation of risks being the aim of the general
programme a knowledge is required of the level of these pollutants in
the environment as well as a study and analysis of the undesirable effects
which would result from exposure of the target to a given pollution or

nuisance.

At a meeting held on December 7th 1972, the working group de~
cided to prepare an inventory of the data available since 1968 on the
levels of non-organic micropollutants in the environment. The report
has been compiled by Mr BOUQUIAUX from information supplied by dele~-
gates of the various Member States. The list of micropollutants was
examined at the meeting of December 7th, 1972. The final date agreed

by the rapporteur for receipt of information was May 15th 1973.



A first draft of the report was examined at the meeting of
March 20th and 2lst 1973. The final text was discussed at the meeting on
November 14th~16th 1973 and was agreed by the experts present except
for Volume 4 which was written by Mr BOUQUIAUX after the last meeting.

It should be remembered that 2 important non-organic micropol-
lutants were studied in depth at the Symposium "Problems of contamina-
tion of man and his environment by Mercury and Cadmium'" organised by
the Commission of the European Communities in Luxembourg on 3-5th Ju-

ly 1973.

The whole report appears in 4 volumes entitled:

Volume | - general presentation;

Volume 2 - detailed listing of levels present in the
environment;

Volume 3 - synthesis of data;

Volume 4 - methods of analysis.
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B. PRESENTATION OF THE DOCUMENT

The available Ainformation forn 26 elements sent to the Dinectorate
of Health P+otection of the Commission forn the European Communities
by nepresentatives of its member countries in an attempt to

compile an Anventory of data on the occurrence of non-organdc
micnope{ utants in the envirnonment s presented in Volumes 2 and 3.
Volume 2 classifies about 77,000 measurements and the data for

each element are set out in eleven chaptens according to the

nature of the samples on which they are based .

Whene not atrneady done by the authons of the data,sernies of Aindi-
vidual nesults have been grouped 80 as to LisL the numbern of
samples (n) , the Lowest value ( X min ), the highest value

( X max ) - these present the nange - and the arnithmetic mean (X)
Data nesulting gfrom a special sAdltuation on characternistic of the
samples analysed have been presented separately eg'hot-spots’.
This trheatment of the data has permitted a neasonably homogeneous
presentation of nesults grom many sources which L4 the pre-requisdite
gon an analysis and intenpretation of present situation . In £his
connection it should be nemembered that some elements are natural
micro-constituents of the envinonment and where this is the

case they arne not to be considered as micropollutants
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C. DETAILED LISTINGS.

ELEMENT

1. Riven waten

2. Sea waten

3. Riven sediments

4. Sea sediments

5. Fresh waten organdisms

6. Sea ornganisms

7. Drninking waten

§. Food

9. Adn

10.S04%

11.M{scellaneous

14



15

ANOWLILNY

vry

poo 4

sueruvbyo wayvMm Y9IU4
¥oYDVM ¥IAnYY

6°9S
2°9s
§°9S
1°9S



16

a 9 | VN £°2 2 [£61°¥°0| ?ov3d pg

a $9 | VYN 2°$ z L£61°00pov7d YXovP} ‘FoUDYYDI] -

a $9 | YN 0°1 A L£61°3°0 6ynqebny

2009V ‘yo27-
a $9 | YN 50°0 l 1461 °Bny ToUDYIVIYYL - :9YVDINQYV] -
] 59 | YN 80°0 ! 1461 bny wyn 2a0QqY -
2gnuvg
YoM Yy ‘§ay ‘Yyrop X xowx| wrwx| u porveq ouqnseq $o uoryvor$ryuep]

e e ecdeccceccceceneccacccccacaccaaaaan
7/6n ¢ YU

VIYPM VINYY : WMYPIN

[°9S Auowryuy : Juowd3



17

(= T = S}
w N
O W O

e = e o e o > > e " - - - - - - - - - - - - -

(=3
[T

o o o o e o Y D O S > - - T D > =~ - D - - - - e

$°gs

3

£0°1
rzco
0°s
58
21°0
ir°0

33 333

|
]
]
]
]
|
[}
1
]
[}
~
[}
)
1
]
]

s'Ly 9°0
2ol 8
2°0 +91°0
95°0 t9€°0
xXouly! Wyax

P o e Sy - - S - - - - - - - - - -

- e o v -

o= ™ o s e - S > G > > T > A > - - -

~

SN v v

L T

o o = = T - > WY " A = > = D > - - .- -

14 hv

- e - - - D D S - - -

[ adafadadet LK Lo A L]

- S - - - -

2ud “wayo
WU Jouvy23y ‘23y

P oo o oy D D D S Dl D WD T W D o D - - - wn o G - GPE w aw

zyy 92792d9e 9MOYVYDVA
Yoy von *dey vvoydopvy)
Fuvyd *uroy
YooU ‘ouvyyo?]
IUYVIY7] TUDYYNTY IMPIOUNUDY
(Bvngebny ) yoo7
¢ (wqn) 2aqmuvg VOYFOVYAYIUD 9YJVUYIUO 4
SINVIdd3Lwm
by vogiuws $o uoyyvor§ryUIp]
voyyou £3a 64/6u : vn
ywyyUPbYo VayIM Y9IV 4 :  uwmpop

fuouryuy

5
3



18

- - - -

*yyvuoy

- - = P = o -

2°9s

¢
1
]
]
t
!
]
t
!
1
]
{
]
1
t
¢
[}
t
'
]
!
1
]
]
1
L]
[}
]
]
]
L)
)
1
]
]
]
[}
'
[}
]
]
¢
¢
]
'
]
[}
L]
1
[}
t
!
|
]
\
]
|
[}
!
]
]
]
[}
t
]
L]
]
]
]
'
1
]
'

- - - - " e G AP > - - —— - — - D D W W YD AP B - e - " - - . W -
- - " - - = - SS  E  — — ————-- -——  —e € w W  - w> w - --
- - - - - ———— - - - - — - - - - N - - - -

.y - - > Y D = o D P > -y - > — Gk - u -

a 09 WN m:s.ﬁ 61

a 09, YN Sg.ﬁog.ﬁ_%i €2

a 091 W 100°01900°01100°0° &€
R

S U S B S e
H ' ' ' "

9oy m “YXoN m X m xssxm gm u

SRR DI LY PRSI Y WP S

P e e e e e e e = = = = = . - - - —_—_—————— -~ - - -

1£-0461
L£-0£461
1£-0461

porved

- - - - -

S - - - —— - - - —— . - T D D D - - - - - - -

!
'
'
1
]
[
1
t
i
]
'
'
i

*9°¥* 4 ‘vryoapg Y9vop-Buoy 'y ‘vap
*9° ¥ 4‘vrwonvy rovop buoy 'y ‘9Yoog
*9°¥° 4 ‘vryonvy Yevop 6uoy W ¢ yvod

LvaIn

yagduwy $o uoryvoY§ryUep]
llllllll crmenremccececemeceeclcc e cr v ercrrc s cc e~
voyyou 3m 63/6w run
pooy i  WMYPRK

fiuouyyuy : Juouny3

- - - - - - -y S - . - D G - - —— D D > VD > W D e WS PGP D - G D —> " -

(1]



19

92y

vynoYyYed 6/61| ¢ 96 | YN 82°61| §°S5§| v°¢ €5 161 vagduvy Agyyuow
‘920ov3d Buryduvy 9 ‘ uayouny -

: Auvwyay oryqnday Fvuopay

YIYYVU AFVINOIYUDY

D e e ) - - .- - a e o - - - - - o - - - - - - - - - - - - - s - - - G D wn Y AR E A W T G G en e G G AR A U G Shen W e Es e S s W

nueesuum %oy ‘Yo X xvuwy| urwy u POYV4 voyduve 9o uoryvoYYryudp]

R ISR SENSUIRRIPNY DD SIS DS DRI DI

YV :+ umypop
6°9S Auowryuy : yyowazg



20

*OINISYY

vry

poo4

v2YPMm Buryuryg
eweyuvbyo v2g
suwgYuvbvo vayvm Yeav4
YYUWYPIY VIS

YAYPM YINYY

(2-1)

(€-1)

6°vY
vy
L9y
9 9y
¢ vy
vy
[°9Y



21

& T e G Bwa RO a@mee e e e ww -

Lr-sy

eYYDUD Y |
[

=

L S = Y = W o N o W S A

- - -

9oy

9 H
97

9¢
59
99
59
59
g9
Sy

700
700

700
VYN
YN
YN
YN
YN

"YxoH

o~

3

.

T O O Y O ¥y
L]
M oV N NN s N

| QP —

2°¢1

g°¢

€2 ci-1461
CLTWDW-L£°¥O)

0

Zi-1461
L£°F90
1£°F90
L£°F20
L£°bny
1£°bny

€ | 24°NnON-| 4 by

N -~ - v NN W

Uy -
2°99¢ wy ‘udwdvg -
Y292/
UrFUdg‘ 29%ds-39nvH
2ov3d p3
2ov7d Y979 ‘youvyyd27-
bynqgybny 2n09p ‘yo27-
JVUDYYIYY] -:997VDINQYV)L -
wyn ?no0qv -
(¥y2vq9qy pvg‘wroydya)eodvyd ;7 -
2gnuvg

Y2FDVM YoAYY ¢ UMYPIY
dyuagyy : Fuoudyl



22

z'L°ey

Ly
%4
Ly
R4
4
9%

-9

- 4
44
LS
LS
LS
LS
1g
LS
Le
St

IN
p2a3099YP | IN
Iv¥0% | IN
pangossrp | ¢
0207 | @
9| a
9 | ¢
panjyoeerYp a
v¥07 | @
a
a
a
a
a
a
a
9 | a
e U DU
vqvomay|  *§oy
VY N

790
700
200
309D
200
190
30
700
700
700
LA
700D
700
700
790
700D

=€

0 ¥ WO
L.

™ T
. .
T

. . . .
v v

S ¥ VO v~ W O M N
.
M N N N N - N N NN D N Ve O i %

s°ri
$°21
0°02

91

¢
r°sl
0°92

M N % N ™
e & & s
NN v O N NN O

2
.
—

T N O O
-

\4

.

.
N O O O O V0O O © M m o © VO v ¥ = N
v

— ™~ ~~ — — Yo — —
.

3

£l
6¢
6¢
gl
gl
€2
€2
¢l
¢l
s
9l
81
¢l
12
91
61
g1

Ti-1461

2461

2461

€L PUD ({61
€4 PUD |46
2L-1461
24-1461

€£61 PUD 461
€461 PUD [f6]
Sé-1461
Si-1461
Si-1461
EL-1461
SL-1461
€L-1461
Si-1461

24 nON-[ 4 By

(3999F1 %0 yrmow wvau) woowyayoy -
wabawfrN wvvau Jvop
wa bowfrN wvoou ooy -

$98 wy (voyyuowy yoING)y>rvowuy

$98 wy (vayyuow§ yoINg)yYdrvoumy -

$vopyaveng -
uwwwrg -
185 wy YovqNvYy

18 wy yovqnowvg -

909 wy uopvqearm -

S°86p wy ZUYDN -

vy wy ‘wyayuuoy -
upg yydoag-
wp9 yrdag-
wopy yydag-
wp yydag-

nvpuy]-299udpog -
2UrYy

gvoyduvy %o uorpvoYYryuUdp]

llllll R e T

7/6n yrun
VIYDVM INYY P  UNYPIN
Yruaeyy ¢

FUUIT]



23

* buyzyduve enonuryuo) (p
*2qduve Agyyuow v oyuy |payrvodwoo va3duve -y22m v YIWIY § (D
*27duvy Agyyyow v ouy payxrvodwod ¢ayduvy fAigrvg (g
*27dwvg Ayyyuow v vo% Buyyduve snmonuryuo) (v
# : Yy yvwdy
N Ly | 700 Y{ 6°? 0°3 0°2 £ 346 ¥22A9%227Y2y -
N Iy | 700 vy 59 §°92) §°¢ 91 Nn-_mou (voyyuovy yoyng) wapeha -
YDDW
6vvanv yyuouw'p | ¢ '3 4 4 2! £l ey 9 £L-1461 P ¥wvod
'6DU2AD YYUOW P a Ly 4 6 ol £ w 9 gi-1461 v F¥uvd
26vvaav ya2am'p | ¢ Ly 4 9 01 2 £ €L-1461 9 y¥v4
26vvonp yoam'p | ¢ L 4 4 g1 z £¢ €£-1461 D Xuvd‘ wyny -
panyoseYp | @ 8y | 700 £ S o £l €L PUD [£61) 2 wy  zZudyqoy
IvY0Y | @ $¥ | 700 4 9 vl €1 €¢ PuUD (461 7 wy zuayqoy ‘yovoN -
a 161 20] rre>| 96 1°0> Z1 ££-1461 $°0 wy  wyYadyyvoy
a s | 200 91> €2 1°0> 51 ££-1461 §2¢ wy  Ypvy9wvH
a [g] 20D 6°2>12°8% [°0> Sl €L4-1461 Spe wy  Jvopuayyo‘urDN -
a [s| 7200 z2°1 £ £L-1461 229YoYVYUNZT -
Po9YVYDVINGQYVL -
uryy
sYUDMIY | *9ay ‘Yrop X xvux| urwy u “ pPorvay goyduve 90 uoryvoYYryUIP]
S Y [ PPN DEPIEDIY DIUIIDRDNY SIS SRR Y Y REPRP cmecccacccmccccemmcm———————

¥¥DM ¥oAYY ¢ umYPIN
el oy DYUITYY  : JUWIYI



24

voxyyvuw fivp up

WY¥VW Avp uQ

ouedsuuw

Ja

da

29

29

L A ]

*§oy

200

PAR)

“YXoN

9°01

X

vl

02

XDy

Y A S R DEPNDDIUIIUY SIPUIR SR

RARA{

11

gl

r°e 91

uruy

Y ——

0£°°0-ADK

0£°¥20-hvp

y2ovyd burzduvy 3
‘(2pry vo9) Ywvd uyayevy -

92ov3d buryyduvy ¢ ‘yuvd uvoyeom -
‘pvof§ Bwynqeusyy - vas or¥IVY

e M e T GR EE E E E S e A A P T W M Eh s Ee s s e e e e

vo7duvy %0 uoryvor$ryudp]

63 /6u : ¥run
FYUGWYPAY VIS UMYPIN
QYUAPVYY  Juowdy3l



45

- - - - - - > = - iy - W = . = A - - - —— - — " - . -

e e o e e e = 2 > e = e = 0 = =~ - - - - - -
o o o v e o e o e e e > - - - - - - - — - - - S " e s v e o -

a §91 WN 6°SLi 6°0S1 £°0 v ¢ fion v3upyd *uRyd YUoU
| ‘youvyzzy PUD 23y garoade ymoryvy
]
a §91 WN 8 l 14-dos| yovywom “dvy vyoydopvy)
a 591 WN 6°L 1 0°€ 1 £°0 b1 L4 dos-Bny IoUYO2 ] qUUDY Yy | UG} IMIOUTUDY
a 59 W £ 1 4L 9°2 £ 1 14tdog--bnyi (Bvngybny) yoo7
" ¢ (ugn) oqmuvg VYoV Yd YUY 9Y70UY2U0 4
]
! SINYTdd3.LVM
llllllll emnl cemecrccecrel crcacrcrccance! cecwcl cccmel e l'l!l—lllllllllllll“llllllllllilllll'lllllltlll > " > -~ —- A 4 >~ - - —
' ' { ' ]
] ] ] ! '
RCLL > B L YFOW | X | Xowy, Wrwx) u poried | uybryp yogduwy $o uoyyuoY§ryvep]
[} ] [} 1 1
R [N [ F SR DS [ R R, S, G, [Py S, . = o o

voyyou Ay by/bu : run
queyubyo voyom Y94 :  wmyYpoy

59y YUOTVY  : yuoudy3



26

-———— -

- — -

9%y

- - -

[se]
S

[z

3

G . - - " v " - - - D "> " e En e M " Gn . A G e - = -y - > - m A S - - o o

- s -

\A4

———— 2 2 -

-————

- - —

- . o - -~ ——— > o A = "= - - W > = . - - - - > S w w G B . - -

- - -~ —— - > - - - -~ - - Wy - - -~

0l

ol

£°¢ 1 01
05°1 105°0
Xvuy| wnay |
..... R DR

2i-1461

¢4 WON-2 ¢ Aol

- o - = ———

o o o e e i - -~ - - -~ -~ - =~ oy -

(¥odury )
VYYOIMA V372YVd

20y yIMos
‘hvonyed uyanas

(puvgov]) hAvg hAomyoy (voxvho) 9YyMpe VouFT(

SOSNT10W

-’ o - —— -~ - - . - =

voyduwe $o uoyyvoY§rIURpP]

Sy SOy RPN IRy S

- - - —— - - — o ———

- - - - - - - - - > Ge v - - - D . —— " D > > T= . = . - -

woyyouw (3m b9/bu : n
queyuvby0 Vog *  WNTYPOY
YUY i FUURY]



27

i ' ! i
" i A m m
i “ “ " " i " ! !
[ i ' '
m m m m m m m m * 9yduwy fiyypuow v ?SQ payrvodwoo ¢27duws fiyyvg -v
1 t ] t ! ]
m M N m m iy
] ] H -
i : T e e
R e e e e
............ s A s A m m
! 1 ' ! : H ' '
“ “ " " " | " - voyom uyyy |
. 73 Booy woq
m N vw m 0°1 m m “” l m m yrm pabyoyoay 3§am H
i { ! X ' ' ' 2 ¥oyom UYYY |
PN b L 500! m v b o m yym pabyvyooy goumg ! UMpY2T WDPYRY Uy
1 ! ' i ] ! , i "
' ' 1 t 1 . } Yoyovm 2UrYy |
' N wm m 0! m m l m 12 ! yprm pabupyoay young | (YPUPVYYoN YL )umdYVY D)
m “ " m ' " i . m gaung m WYy
' ' ! oy 1 ] t [ ! 2t §3.. h
1 pi T T ' ] ! ! ' ZUYH
" ™ " : i g 70 | NN" £i-1461, VoMUY DN “
P 51799 A i m 0 : im SL-14610! 1o Yompunowb ¢ | “HYPN
i 0 VoLt 1tg 100> i ! 1
m a wa J m m m m. m m Y2 DMPUNONE) m
'
m " A m ! .
" m " : : _” " 24 oy vooupa99f] | 47 Ypuy
' IN ! bgt0>| ' ' L ' ' ﬁaﬁsmiclngs\kwcm
] " 1 1 ! " " NN a§2. \ng [} .&. J ‘
L g p170) AR RIS RN S I 11 Zi-Lisl, e S
i i m pc V7091 gog b ot 2492~ umg} (wpy) 299uopog | ‘
] )
nd mwwwnu <m m ! m m m memmawAmS 4
i ! ' “ " t o 0 e i ittt
........ e e e B R R R m wrBrup m yagduwy $o uoyyvIY$YIURP]
' P L ox ! xowy! YWY oy | poried | s v e
AR I £ B N B ! ] oo i\ e
S W—— Lo oot /61 ¢ 2
vyom buyguyvg : WYPRL

: UITYY i FUURY]
L°vy



28

[} ' ] ] ! " ] ! 1
' ] ] 1 ] ] ] ] )
] ] } ] ] [} ] [} !
" " R R " !
91N 0vi 00 1r90°01852°01500°0; 0% 24°dos- uvr, IPUTTVOYYON YL | 273300 Jo shoupyy
500" 0=UUYPONq i IN 0r 1 700 m 1£6°01500°0% 431 z4°dos- uvf YPUTVOYXON YL | v6yd Jo ehiaupyy
ta 551 200 m iS€°0 1000 1 0f) 24-1461 23 vendy Mvymod
9i a 09 1 WN 110070 #00°01100°0% 221 1£-0£61 | "9y’ 4‘vyvonng | Yyu0p‘YBuU0g W ‘v
9: 4 09 | N 1200°01500°01100°0% (21 1£-0461 9%yt 4‘vyvonvg | Yeuop‘Ybuog n *§a2g
9{ a 09 W 182070 1¥90°01%00°0} 51 1£-0461 | "9y 4*vrwwavg | Yyvop Y6u03 "N ‘yuod
ioa 5§61 70D 1700 L0 10070 i 0¥ ZE-1461 | 0°Ad ouvbyo “‘yvoy
14§51 70D 11070 1£0°0 100°0 | #Z1 Zi-1461 1 0°Y'd i 2yo9Tu “yvop
| | m m m m m m m S1N@0¥d LVIN ONV LVINW
v 173 L1 700 w0°9150°0 150°0 150°0 | 2 ! 1£-6961 | puvyoNl ¥vom | uouyvs
m m m m m m m m m HST4 GINNYD
L4 65 120°0 0°0 {070 i 006} L-14611 "0%Yd -5993
b8 851 790 i€10°01610°01£00°0% OLi L4 PUD 9961 "9°¥"4 Uy payvoduy .
t 4§51 700 1€10°0120°0 1900701 2§ [£ PUD 99611 9744 Uy IPON | wm poy
Pa 551 70 121070 1€0°011000°01  $L1 14 PUD 9961 "9°d4 Wy paywoduy .
TR (% 130070 1620°0 110000} 2L} L PUD 9961 944 Wy IPUN | 2uym 277y
v 73 L1 700 ¥0°91[0°0 12170 110°0>) 9p1 1£-6961 1 puvyoul VoM | ¥22g
v tvr3 L1 200 %0°9i81°0 10270 i§1°0 | £ | 14-6961 1 puvgouy Yvam | (9230u20uU00 ) vp Y90S
v 73 i 700 %0°9120°0 10170 110°0 | 27 1£-6961 § puvgoul ¥9om i vyurvp 29os
| i i " " " " | " SECIRELEE]
i [} ] 1 t t ' ] I}
[} t ] 1 J t ! ! 3
lllllllllll | N AP U I U [ B LT e Ly LU Ui g gy g g e T T
1 ] [} [} ' ] ] 1 !
[} L} ] 1 [} ! [} 1 '
yowy | cFd ) cypow L x| xouy) Wnexlou o porvad | uwybrup " yoyduwy $0 UoYYUIY§rUOP]
...... NSRRI SRRy WU SRV UM AU T SO SO
wdd o QQ\QE 3 un
Pood = wmypoy
[°8°9Y VYWOTWY :  uduRyy



o
[}

[} ] ] ] 1 ] t

1] 1 ) [ ] - ] t
.............. et S - S S it
viur3 11700 %0 9} 11070 LG 1£-6961!
! ' ' ' i i ' '
t i ] ] { 1 ] ]
1 ] ] ! 1 1 ] ]
L oa 05! “ {110°01£00 0> " "
] ] ] ] ]
£00°0=UDYPON G IN  0#170D ! 1€£0°01500"> 021 6961 2307
t t t ] ] !
L g 66130 150°0%N b0 10°0>1  2p! €4 PUD 69611
| i A m

1 ] 1 ] ] ] ]
ta ssi o9 12070 1170 110°0> 91! §4 PuD 961!
' ' ‘ i ' i ‘ '
(] ] 1 t (] ] ] ]
) ] ] ] 1 ] ] ]
't a ss o9 ! RS v 1461
] ] ] 1 (] 1 ] )
[} ] ! ] ! ] 1 ]
? ' ' ' ' ' ' i
£00°0=UDYPON Q! IN 0% 70D " 1020°01500°0% 12! 6961 2307 !
) ] ] 1 ] ] 1 1
PSO°0=UDYPOW Q! IN  0F 170D " ' €2°015000% 02! 6961 23U7!
] ' 1 ] ] t 1 ]
LIN 00700 1001°01p0$°01210°0) SI} 6961 277!
] t ] ] ] ] ] ]
9! IN  05'70D 1600°01500°01500°0% 02! 6961 237!
] ] 1 1 1 1 1 ]
La ss! NRIES " A 24-1461 !
1) 1 ] ] ] 1 ] 1
TR 150 109°0 1070 ' ! 24-1461"
" “ A “
! t t ] [} ] ] ]
] t ] ] ] ] ] {
T P10 10270 13070 | ! 1461
[] ] ] 1 ! (] ] (]
La sg! P10 15100 10 Y g ! 1461
' ] ] 1 t ] ] ]
T 16470 16871 1020 ' 6 ! 1461
] ] ' ] 1 ] [} ]
L] t ] [} ] ] ] 1
i [ 1 1 1 ] [} 1
1 [] ] 1 1 { ] 1
lllllllll lemwormecmrcecal crmrcavevel cccccl el el e e = |
' i ' \ \ ' ' '
vvouRy | c§d ! cypew | x| xvuy! Wpex: u | porved !
..... SN WUy S S SIS T S S |

2°8°%Y

“waYyou Yom up -q

- - - - - - - ——— =~ - -

puvyov] YoM

00.“.&
YPUVYIYYIN 230YMm

PUvF0H “2ouUDY 4
thyoy] wov§ poyvoduy

yompoxd puvyur9y-4

fyvy1 wov§ poyvodug

YPUDYYYIN oynm
YPUDFVIYYoN 230Ym
YPUDUIYYIN 20YM
YPUDYIPYY2N d30YN
Ayoy1 wov$ payvodug
*0%d°4

IR B
AR B

poyvodury AuYoN 9°Y"4

- - . — — —— - — - - -

‘doyy uy P0% 90 JUNVYVU UQ -D :

i

P o o e o o - - - - - - - - - o e v W Y = e S Dt e e . -

SHIYHR

- - - - ———— - = - - -

STYIN 03dvdIdd
oMf Yy

go7ddy

11nd4

OYvuwoy pouuy|
SINAISIAd 379YLI9IN
930140

2nYpu3

yoouyds
¥amoy$rynv)
Y7000y

26vqqv)
S319¥1393A
DUYFOURY VYN
wmoz§ yvoym

22you ‘2hy ‘Yvoym
STv3330

- —— e - - ———— - o - - - -

ya7duwy §o uoyyrOY§YURP]

wodd vo 63 /6w : ¥run
poo4 :  UMYPRK
UegVy ¢ JUdUdY3



30

7/6n

72y

pINOYYYDPAd 6/61

¥yp b6y /61

YUDUDY |

R R I it R I O S S ——

99

9oy

Ev YN 9°1
9¢ | YN 1102
¢v | VN £00°0
“Yy¥on X
S ORI DR

24

L£61

1461

2i-1461

(vowv 2und)
‘ wopbuyy payrun

(xmo7v% + ) urvy

20ovyd Buryduve |

goayduvy Ayyyuow
‘920v3d Buryduve 9 ‘uoyduny -
: Auvwydg dryqnd2y Fv¥Ipa 4

gv2ovyd Buyyduve ¢ ‘wopbury payrupn

YIXFVUW 2FDINOYIUDY

vYy
YU 9UY

UNYPIAW
: yuoua7]



31

‘Wniava

pood

$°vg



32

g°vg

o am - . - " S > S - S . s - — b e Mo - m s . ———— - - " . e & - - - . -

> SRS S Y
>

- -

- e - -

620°0
£00°0
810

- -

[£-0461
[£-0£461
[£-0£61

. - - . > - - —n TS Gw > - = ——— > - - - - -

*9°y* 4 ‘vryvnng
"9y 4‘vriwavg
9y 4‘vryvang

- - ———-— - - - - - - -

- n - o - ———— - - -

A o - - - - — - . - . - - - - — - - - e S M s - .- -

{
1
[}
{
'

yov0p *YBuoy 'y ‘gvop
rovop *ybuoy -y ‘9oog
ryovop* Y6uoy 'y ‘yuod

1VINn

yayduwy $0 uoyyvoY§IYIUep]

PRI (PP .

wvoyyow [3m 6y/Bw 2 7N
pood :  umypoy
umrnwg  : yuduy3



33

WNIT7A439

woyvm Burjyurwg - £°29
¥2DVPM YoAYY - |[°29



34

LS
LS
1S
LS

L5 J = N o Y}

LS
1S
LS
LS
LS
L9
[s

15 TS S~ S = W = S~ WY <N

]

T I,

vyyoMdy; 9oy

R R iy A

l°2g

vy

\44
vy
yv
\A4

yy
\A4
\AJ
yv
\A4
vy
Yy

20>

2°0>
270>
0>
2°0>

z°'0>
z2°0>
2°0>
Z°0>
z2°0>
2°0>
2°0>

831

9l
Sl
91

£¢
91
€2
0z
Lz
o2
gl

| mw mm o mm- ---

| R —

€L-1461

€L-1461
€L-1461
€L-1461
€4-1461

£4-1461
£-1461
£L-1461
€£-1461
€4-1461
£i-1461
$L-1461

porvaq

buryduve
§o 929ov7d ¢c‘uopvqearm uorbay

¥ayvm buryuuny -
INOAUDVYTIVSTN
§°0 wy ‘wyoyyvoy
$2¢ wy ‘ ypvyewvg
Sve wy ‘Juopudyyo‘uroy -
229YdrVn7 -
Po9YVIYINgGQTYYVY])
905 wy ‘uopvqeary
%6 wy * Zuroy
vEY Wy ‘wrayouuvy
wps yydag
wog9 yydag
wopy yydag
wo yydag

‘ 229udpog

7/6n @ xrun
¥IYDPM oYy ° WNYPON
ES.VN\N& vag * Fuowoy3l



35

- tn -

£°79

-—— - —

> . . - - - - > e D e > Se - - . = M T e e e Em G = e e . A - S - 4 - - o> = -

\A4
A4

- - -

- -

gi-1461
Ei-1461
§4-1461

- - - -

- - e - > = - - - p > 4p O = v e o W m - -

WYDOUIDY
9/2YoMpUNOYY 6 |
oy YoN

W2 YDMPUNOTY)

- - —— - —— - - - - - -

-y~ — ——— o> - —— - - -

Zuyop

.

ZUYON

u2pVq 2N

- - - ——— A - - - - - - - > -

.



36

HINWS19

YIYPM YINYY

178



37

9YyOMd Yy

4]
14]
4]
rs
4]
rs

e

a 4]

*$oy

\A4
Yy
A4
\A4
\A4
\AJ

YY

“yrop

001
£81
£¢
o¢
i€
rs

09

--‘--"-"'-'b'-'-'-"-'

L°re

) Y R

081
0s¢
0§
or
09
001

001

XDuY

e e e -

SR

$¢
0s
§¢
92
$2
98

0¢

urHY

L2 T T TR T T . )

porvayg

R

L e e e c e e n ]

(yrnow) 2ddy7 -
urY¥yyYy -vabvoqurayy -
(yrnow) vyny -
(yrmow ) %v3 -
(yzrnow) woddnm -
(yrnow) b2rs -

2 9YVDINGYVY -

598 -£¥9 Wy -

UrYy

Y A S AR ES E ey D A Y M R G N N G AN WD M G WD Ve e e e

vo7duvy %0 uorrvOIYYryUIP]

S
7/6n ¢ Yrun

YOYVM VoAYY : uUMYPIN
Yyynuwerg : yuoudyl



38

‘NOY0OT

INOAUDYFAIYYN -[1°9
Y05 -01°9

¥oyvm Buryurvg - £°9
YIYDPM ¥2AYY - 1°9



39

PYYDUI Y

[

(= S

L5 T~ N = S =Y

a

9¥
9y
S

9y
LS
£9
£s

S

*§oy

L T Yy Q.

300
700

700
700
700
700

- oo -

S e w oo o~

1V

1y

"YroN

021
091
12

orl
06

0o¢
0r¢

2s

urHY

R ——

022 0ce
019 08¢
029 0y 3
002 092
£l olLe
£2 6¢
291 061
002 04¢
0zy 099
0y 029
1 )
94 £01
X XDy
I S

Fll.l.lvh

- - - -

9¢

- - -

u

B e e Iy

€4°024-2¢°wdy,

2461
2461
2L n0ON-| 4 Bny

2i61
€4 024-24das
££°024-74°dos
E £ N2 4-24  ydas

2L NON- 4By

- e e - - -~

porvay

hyyyuow v ol Buryduvey ¢monuryuo) -v
: 9yyvwoy

929ov7d buryduve ¢‘ayvy 7962 -
(23v7 72621 ur yrnmow)uaqvybpyoN -
(23v7 22621 ur yrmow)vaanrv 7262 -
sYUAUYP2Y $0 YWIFDVM JVDYFYYIVIYUL -
YNO2UDIYIVTTY
$vopgaseng -
W uurg -
‘229u2pog -
uUYYY
uwavg ‘wvavop
929v7d buryduve ¢‘oyvy 7962 -
(23vy 79621 ur yrmow)uaqvybpvoyn -
(2327 29°62) uy yrnow)wvanrv 3962 -
: (ur3vaeg $o m°N) J2b21

(yovqqy prg
puv wyaydya7) 9¢29vyd z°‘ 2qnuvg

nopur]

- W e e T e TS CE D T A M M W G s R SR M e e A Ar W

v23duvy 90 uoYFVOIYYYrYUIP]

g N S S

7/61 @ rrun
VIYIPM ¥IAYY :  WNYPIY
uovog : uduwayl



4V

0
>

oo o o e e 0 w0 e " = " - - - - - = - -t [ - - - - - - -

3

¥14

£°9

10°0€1 o.c:m 4
HEN ¥/ 91, ¢
1 '

] []

] {

[] ]

1 t

1 t

[ crmocal cama-
' H

! Xvuy! wYMx! u

Oy S S

171!
24029 -unp

(0 o o v e e e > > = O v - - - - - -~ - -

[]
[ )
]
1
*d7dums fiyypuow v dpuy payrvodwod vayduwe fAiyyvg -v
]
)
: ¢ eyYvURYy
t
lllllllllllllllllllllllllll d ettt =
t
]
]
]
1
]
]
1
1
]
]
]
]
1
]
]
1
]
)
]
[]
1
]
]
[]
[}
t
[}
[]
]
1
1]
t
]
(]
]
t
[]
1]
)
UrYyy | $vopyevma
]
(wop) 229udpoOg m mopuY]
t
"
YYaYPMm 20DVYIMS |
]
- o= - > —— - - - - ] ottt or o oot oo i wman wn ts s e o o o - o - - —
]
]
uybrvp ! yogduwy $o uoyvoY§rURp]
[}
lllll o e e e 0 2 e e o e e e e o e L e e e o e e e o e o 2 > o
7/61 : un
vayom Burquryg 2 uMYpop
uoyogq T uouRy3
’ 3 ]



~ “ ! “ L P ! !
1 ) ) (] ] i i ] 1]
] (] t ] ] ] ] ] ¢
] ] ] ] [] ) ! (] t
] ] ] ] ) t t ] ]
] ] [} (] ] ] (] ] )
] 3 ) ] [] [] ] ] ]
t 1 ! ] ] ) t 1] !
1 ] t ] 1 ] [} [] 1
] ] ] { ] ] [ ] t
t ] t ] ' [] ] ] t
) t ! [} ] ' ] ] [}
] 1 (] ' ] ] ] [] [
1 t ] ] ] L} t ] H
] ] ] [] ] i ] 1] ]
] ] ] ! t ] ] ] ]
! ] ] ] ] (] t ] ]
(] ] ] (] ] ] ! t [}
1 (] ] ] ] 1 ] ] ]
] ] t ] 1] [] [] ] [}
] ] [} ] ] [] [} ] )
{ 1 ] ] ] (] { ] ]
1 [} ] ] ) ] t ] ]
] ] ] L] ] [] ] ] (]
t ] ] ] t [ (] ] ]
] ] (] ] [] t 1 ] )
] ] ) ] [} ] ] ] ]
[] 1 1] ] ] [] ] t 1
] t § ] ] (] ] t 1
t ] ] t ] ] ] ! 1
(] 1 ] 1 (] 1] ] ] ]
] i t ] ] ] ] 1] ]
] 1 [] ] ] { ] 1 ]
) ] ] t t ] \ 1 ]
) ! ] ] ] ] ] ] ]
1 ] ] i ] 1 ] ] ]
1 (] ) ] ] ] 1 4 '
] ] ] 1 ] t ] [] []
] 1 [] 1 ] ] ] ] ]
t ] ] ] ] ] (] L} t
wig oo | | IR | m
fwp upt @ £61700 L 2PV ETE 80 p 1461 °NON? Wveg‘ 9"y 4! (womy §o )
“ ! " " ! | ! " | 9979qny wov$ padoyanap yros
] { ] ] ] 1 1 ] t
] ] (] ] ) ] ] t ]
] [} ] [] (] [] ] [] ]
[§ t (] ] ] ] ] ] L
(] ] t ] ] [] 1 t ]
1 ] ] " t ] [] ] t
1 ! ! ' i ! ' P !
. 261 M Coo8pl 29 951 6 8961 299YoN ‘umybyog. UMYy YYym 3o Uapyvy
g 251 0 T YA T 9961 ! 2uoporg ‘umybyogi payPAYYy™ ‘7Y09 fipuvs
] ] | [] 1 ] ] 1 ]
tog 61 AN to02) §°22 piSL 9 061" yfreog ‘umrbyags  yxdop wgzto -2°0 0y vwofivy ¢
! ! ! ! ! ! t ' ! ‘gourd vapun yrov Apuvs
] ] ] ] 1 [} t ] ]
lllllllllll leccemw—meeenl ceacecceomecet ceccael cecacmeal cemecal cacacal cnccaccccccccal cndccc e crecrc e caccacvceee ] ccmeCt e, .t o -
) ] [] ) [} 1) [] (] 4
] ] (] L] 1 ] ] (] 1
‘vuowey ¢ %oy 1 cypow ! x| xowyx! wWrax! u | poried ! uybryp ! yoyduwy %o uorvIY§ryURP]L
] 1 [] ] 1 ] ] ] ]
|||||| (UG EPPNUIEUIpR SRS Y JIPPNPTII SUPRP I I (PO SR S

019 uovoy :  JuouRy3



42

YuDUI Y

(S B~ T« o B~ ]

2¢

’¢

’¢
23
’¢
2¢

*9oy

cvcvccnmenremed o

19

|

|

An

an

An
An
an
an

22

Ll

~—~ Ny O v

L Ry

ve

L€

XDy

r°e

wywx

L e e

SR

— ) e

2t61

0£61

2961
8961
0£61
8961

- > w o w--

porvag

b e oL

L e e

quogNnYyy ‘Yovurde ‘gaypadu-aury

unybyag
‘yuvzd FoOY6yNyIvIoW D Yo Arrurdry

92yp22uU - duUY4 -

7709 hApuvs- unybyeg ‘yfruvyog
Aaywog -

¥ooym -

vev¥6 mopvay -

PoYoAYYINO
‘709 Apuvs- wunybyoag ‘ouapovg

SINY1d

goduny %0 uorrvOY$YUIP]

| S e g gt

WIYYVPUWU A¥Q 6Y/6u Yrun
YNOQUDYIIIOCYN :  umypIN
uovog : yuowdy3l



43

ININOAG

vy

poo4

queYuUvbvo ¥2YYM Y9IV
WIYYPM ¥INYY

6°vg
$°%g
¢ vg
[*¥g



44

i a 59 | YN 509 2 L£°¥00 29v7d  p2

a 59 | YN 09¢ Z 14700 2ov7d Your9 ‘yvuvyyoo -

a 59 | YN 008 / [£°720 6wnqebny 2n0qv ‘Y027 -

a g9 | YN 0°¢ l 1£°6ny IPUDYVIFY] -
P 9YYWDINGYVNL -
a 59 | YN Sl l L£°6ny wzn 200Qqy -
2qnuvg
TYUDUD Y | 02y Yy X xXvuwy| urwy u porvay voyduvy Yo uoryvor$ryUlIP]
Y DI SIS U DIV SUNIUY SINY Y S Y DR e mmmmmmmmmm———————— .-

VoYOM YAYY :  umypoy
- QUYWO¥Y : yuowdy3l



W
4
t
] ] ] ] 1 ] { ] ]
] | 1 ' | ' ] 1 )
1 (] (] ] t ] 1] 1 t
[} t ' ] ] ] t ] ]
t ] ] ] ] 1) ] ] {
t 1 1 ] ] i ] ] ]
] ] ] t ] 1 ] 1] 1)
] 1 ] ] 1 ] 1 ] 1
t i t [} t ] ] 1 t
] ] t ] t ! [ [} 1]
! i ] \ 1 1] ] ] ‘
t ] ] 1 [ ] ] ] t 1
1 t t 1 ] 1 ] ] t
] 1 [] 1] ] ] t 1 ]
] ' 1] [} [} ] ] (] H
{ ! ] t ] t 1 ] ]
] i ] 1 1 1 ] ] [}
t ] 1 1 (] ) ] ] 1
t ] t ] ] ] t ] )
] t t { ] ] ] 1 ]
1 t I { 1 ] 1 1 ]
{ ] ] ] ] ] ] ) 1
] 1 ] L] { ] ] t ]
1 ] 1 ] [} ] [} ? ]
] ] ] 1 ) ] ] ] ]
1 [} ] { ] 1] 1 ] ]
] { ] ] ] ] ] 1 ]
1 ] 1 t ' 1 ] ] []
1 ] ' ] t ] { ] ]
i t (] t [ ] 1 (] [}
{ t ] ] ! [} ] ] ]
] [} i (] 1 t ] I ]
] ] ] ] ) ] ) ] ]
] ] ] 1 t [} ] 1 ]
[] ] ] [} ] ] ] ] ]
1 t ] ) ] 1 ] ] ]
) i ] ] ' ] ] ] ]
1 ] ] 1 t ] ] ] 1
] t ] [} ] ] ] 1 t
] ] ] ] [} ] 1 (] 1
] ] ] [] ] § [] ' ]
t | ] ] ] ] ] ] ]
! | e | !
1
1 t ] 1 ] ] ] [] ]
ta §9' WN ' obpe ! ! ! L L £ dag! yovywon | dvy vvoydopvy)
] i 1 { ] ] ] t ]
toq 59! WN RN TR 7 A L4 By vz cyo sl
(] ] 1 [] 1 t ] t ]
toa 59! WN b1zl 66z szL ) 2! [ £ dog! yuvyd ‘woyo !
' 1 ¢ t
! ' ! | “ ! ! ! YooU ‘JouvyyvoT ! UMY eMIMOUTUDY
] ] 1 1 ! ] 1 ]
N 59 WN bo29 291 vre g1 14 dos- by (6wngybny) yoo7 |
] 1 ] | ! ] . ]
" ‘ ! __ " ! ! “ ( wgn ) 2g9mupg “ VOYPVYAYIUD $YIVUYIUOS
! 1 ]
] t 1 t ] t t ] []
] ] | t [} ] [} 1] ]
' ' ' H : ! ' H : SINVIddILYM
] ) 1] i 1 ] t t 1
] t ] ) 1 ] ] ] ]
lllllllllll v el commmaenee! ccecmwl ceccmel comeal commcal cmrrcccc el fm e mrc rc e r e e cm e ma = m ] - - —————— - - - - ——
! ” A R O ! “
*9YuoUwdy ! 9oy ' ‘Yyow | x| xvuy! urax: u ! porved ! urbryp v yayduwe o uoryworiryuapl
[ ] (] 1 1 ] ) ] ]
b J f f A [ S, j R, P, L e, e, ——————-— N, -

woyyou Aya by/6w  : ¥run
yueYUDbY0 YoyUM YTON4 ¢ WTYPRY
$°g : UNUOYY :  FuUouRY3



46

B e L T PP P R TR P T T L P T 2 2]
- —n - - -~ - - - > - - - " - - - - - - - > ok o=

]
]
[}
]
t
]
t
]
]
[}
[}
[}
]
)
]
]
)
]
'
'
!
]
]
[]
]
]
]
'
[}
[}
]
]
]
1
[]
'
]
1
[}
t
1
!
'
'
!
[}
]
1
1
!
]
'
]
]

- - - - D S G Y - TP WP G e YD - D O - - - W G - - - w - " -

L = > e o - - - n > D e D Y W . A Or A D T " - -~ . > - -
[P 0 B B B 4B T A > P T . - e =D W D T - - - - - - - - - - -

a 07! W $9°2 101°9 m:.a 22 :-Ezm *9°¥* 4 ‘DYVonDy Yovop * Ybuogw ‘gveq
a 09! WN €471 120°% 199°0 52 [£-0£61 *9°Y"4‘vVrwwarg rYyvop * YBaoy 'y ‘Yaog
a 09% WN P$L 1067 15170 09 1£-0461; "9 ¥4 ‘vruvapy revop * YBuoy 'y ‘yvod
| w
e B B . S e oo
*vYvouoy *$oy W o X w xssxw gm u porved w wrbrvp voyduwy $o uoyyooY§rowep]
'
- - - —— f SR PSPPIy SRS DRGSR DU Y S, - ———————-— PP P, - = - - e e
voyyow 13m b6y/bw ¢ ¥run
poo4 : WMYpRN
g°vg ‘ U0y : Juouay]
, .



47

ayxssasu&smm\m;

oo oww e - --

vyyomd y

R L L Y ipply DEpIpRP O

6°vg

99

*92y

SR —

‘yron

02381

XDUWY

L e ee ]

R,

8649

L£61

927duve AFyyuow

‘929v7d buyaduve 9°¢ uayouny -

Auvwvag orzqnday Fvvopay
VOYIDUW 3FDYINIYYUDY

A N WS T T W ah W G S e s e e an Sh e e G W W Ge e e W

goyduvy %0 uoryvIY$rYUIP]

.

: yrun
umypoy
FUU273

vry

e

2UYWOYY

.



48

WNINAYO

aY0S§

vry

poo4

¥aYm Buryuryg
yugruvbryo vas
sueYuvbvo voyvmywov4
FYUWIPAY VIS
YFUAWIPIAY WIATY
¥2YVM V23S

°w2YPM UANYY

0L°PD
6°PO
(0z-1) $°PO
£°PD
(9-1) 9°PD
$°PI
PO
£°PO
(z-1) 2°pPd
(¢-1) L°PD



49

p2ny099Yp
70307

9y YDMI Y

1°1°pPo

B L T T gy UpIPPI

94
84
8y
L§
15
LS|
1§
LS
LS
LS
14

IS TS B S S - I - - I~ ~

Q

9
9v¢2¢

(=)

' 4
0%
Sy

- e e am-

*9oy

S

Yv
vy
Yy
Yy
yv
yv
\44
\a4
\A4
Yy
144

\A4
vy
144
Yv¥0°30)
'Y 4

- e - -

"YFON

—
.

— W O O O
. ¢« e & e
— N NN =N NN T N O

0
.
~

|
9%8°2
S56°1

v
.
P

N N N NN T Y N NS O

O ¥ ¥ O~ O
L]

L°¢

Xvwy

Ny e
.

L3

vy

.

Wy 00 ™ v e
.
S 0O 0O 0O O T T NN e

-
.
v~

uruy

L e e a ]

e e e

j P

¥ 2
£l
L
91
£2
£2
81
21
12
22
81

52
9¢

——

2t-1461

€4 PUD ({61
€4 PUD [46]
SL-1461
€é-1461
Sé-1461
EL-1£61
€L-1461
cL-1461
€L-1461

2L AON-| 4By

Ci-1461
ZLTWDN-LL°F00

Zi-1461
1£-6961
24°0nON-[4°Bny

- e a e e - -

PoYva4

Y QU

:@EENM -
185 Wy YovgnvVvg

185 wy yovgnvyg -

905 wy uapvqeaYm -

§ 860 wy ZuYoN -

pEy wy ‘wrayuuvy -
wog yydag -
wp9 yydag -
woy yydag -
wp yydag -

nvpuy1 - 229u2pog -

2UYYY

UdwoIvg -

wouwdvg“z°99¢ wy -

ekx)

(uryvog) 22vds-32avH

Yynuyyy Avornqryy -

(yovqqy pvg‘wryoydya7) v2ovyd ; -

2qnuvg

ouvmsen 0 uoryvor$rudp]

L I R I I I e L

7/61 rrun
VYVM YNYY : umYPIN
umYWpY)y : yuowodF3l



50

paazoeeYp
VY07
P

*yAYYvuw
‘dene uy ¢9¢6n

pangoe9Yp
Y07

LR I R R R N i

Y UM Y

tevcamemccnnaned e o]

2°1°PO

-~ Q

(S T S S S e S

TN

*9oy

4]
1&]
14

R4
34
09
3]
La
]

Ly

Ly
34
-4
9¥

yv £
VA
|44 £
Yy

Yy
\A4
Yy
|44
\A4
Yy

w0*Y0) | ¥

.
N SN M N N

vy

|44
\ A4

¢
]
\AJ ]
yv 3

v

- - - -

‘Yo

| (R DN

£l
L
AN
91
9l
91

£l

8¢
6¢
2l
ve

u

D S —

:
i

’i6l

€L PUD 461
€4 PUD [{61
2£-9961
€L-1461
€L-1461
€i-1461

2i-1461

2i6l

€L PUD [{61
€L PUD [461
2i-1461

porvay

(y¥mouw) ¥¥v3
(yxmow) waddnpy
( yynow) 6ors

burzduve %0 ¢2ovyd ¢
2YNS/Yo93 o wvg‘awns

2 wy‘zuayqoy ‘yovop

2 wy ‘zudyqoy‘yavop

929v7d burydwvy z‘22rub2y
g0 wy ° wyoyygoy
g2¢ wy ‘ ypvyYwWvy

Gps wy ‘ Yyopuayyp ¢

P o92YYVPYINQY

Urop

] -

(2299F1 %0 yrmow wvou)w2ouwzayoy -

uabowfyN wvou vom -

(vayyuow§ yong) ydrvou
(voyyuovy yorng) yd3rvou
Yuvo0pyove

w3
w3 -

na -

2

7/6n ¢
¥oyvm wanyy 3 UM
unywpvy * Fuo

uryd

TPoN
wa73



51

92 6vvaap Yypuow
v26vvany ypuow
v26vvany yaom
v2b6vy2aD Zy22m

LR

eYYDID Y |

xe Y

£€°1°PD

q gl

g 9°6v ¢l

TN
TN
TN

q

Ly
L¥
9l
9l
51

4]
rs
34
Ly
Ly
Ly

[ = Y= N = N = W Y

- ar - - .-

*92y

YY v

70d FRPTRY

Yv I £°1L

\A% vl 0°9

YY9 v r°ol

Yv9 ¥

Yv9 ov] t6° ¢

Yy 14

YY 9°2
4 2
4 2
4 ¢
4 Z

‘Y¥oy X
| SRR SRR |

(|

S ¥l

¢ >
4 4
97651
2°61
901
9°01

N © v o ™M n

Sl
110 €31
g
£°0 . ¢
8°1 91
€9 ! 4
0r 2
12 M L€
m
¢ b
z v
z 9
z 9
l €6
I s
:wsx_ u
b AR DR

2¢°920-¢rdos
3L UDN- |4 noN

1461

2461

2i-1461
2£°900-(¢dog]
Z4°920-1¢d2s
Zi°02(0-4dog

cL-1461
EL-1461
£L-1461
€é-1461

V29 Yy 0¥ warYuUovy
Youdu4 wowd ‘eyuanyiiv puv Uov4

V29 Yy 03

dpuowyaddny wovy‘ouoz Fvpr;‘Fpryoyes

2ADYY -

¥22N9Y22ZYIY -

uapefra -

warYU0v$ yoyng oy 2623r7 wovh -
262771 ‘owupeap  ruonylify -

2¥pean Burydaoxa eyuanyf%v + 26277
2009D 0y Y2YYUOX§ YOoUIY4 wowh

yOVY
(yrmow) 2ddyy -
(y¥mouw)
p ¥wvd
2 ywvd
9 ¥vvod
v yyvd ‘yyny -
: 927UDPINGIV]Y

- - s e en s  wm e amm e wm e e e e

7/61 +  yrupn
Y2YVPM u2AYY P UMYPIR
WNYwpv) : FUWIFJ



52

X 2%
PazZYIDUdIUYY

V2D
"PAZYIDUIUYY

P2 VD
P22 vN2UTY

- o

9YYDUD Y |

L TRy RS

?°1L°PO

a9

g9

a9
a9

a9

a9
a9

§ 3

9z

Sy

92

92

92
92

70d xX2°1
704 x2°]
70d X9°]
yY LA |
VA4 X2°]
vy X231
\ A4 X2°]
"Yrop

9°2

€1 L°L i vl 1£°¥00-04d2S

€P0 | 021 | £0°0>i A 6961

$*2 £°011 €0°0> 21 6961
£9°0 (212 |91°0 91 6961
060 (€0°2 | s0°0> 8 6961
X xvuwy :wsx< u PoYwo4

S S | S B S

L£°¥20-0¢d2S

[£°¥°0-04"d2s

(2ouang Juy Fvpry
2109%2q ‘wvovyeumop ) (v23vm) PAxAmg

JoOpYYY -
Avoyngrv) -

(9237m) YXAmYvA

(x9p3) vowp
P2zYyv2uYwuUn wovy 92yvvINgrVy -

(Axrar2ov Buryuyw vowyo9) voawv
pazryvvouyw wovy ¢2rwvINqrVN) -

ou2nyYur Fvpry moyaq -
2ouanyfur FvprY 2009V

(9270m ) mcazou

¥IFDM YIAYY P UMYPIY
WMYWpY)  FUAWIF]



. v ' ¢ i - ] a .
[\ 2}
(¥
* urvw Jo fivvyngruy -p
ayduvy fgyruow v oyuy| payreodwod ¢27dwve-y22m v YIWYY § -D
| 27duvy Aigyyupw v oyuy payrvodwod g23duve figyvg -9
| 9yduvy| igyyuow v ¥o§ Buryduve ynonuryuo) -v
W : 9Yuvwoy
.............. e e e e e T s NSy A
“
|
|
a 15| VY Lo~ 92t 1 > #381 €L-1461 g2ov7yd
Burzyduve ¢¢c‘uaprqearm uorbay
m | ¥2pm bBuruuny -
M YMOAUDYFA09TH
vn#ﬁSNuw ‘92 ‘Yyow X Xvuy :wsxm u _ PoYVo4 gaduve Yo uoryvorYrudp]
R RN S memeboooZh____} SN DA Lo S b .. e e m i mmmmmm—mmmm—————

¥o¥vm wonYy $ umYPIN
c 1°po WNYWpYy  : yuowdyl



54

9
g
q*v

_q°p

9 v

q v
q°v

LR e e

eYUDMDY |

a9
g9

a9
a9
a9
a9
a9
a9
a9
a9
a9

a9
a9

61
61

ve
ve
92
te
ve
2
te
£
£

te
£

k]

T

[*z2°Pd

¢
9L’ o0

€Lt
(N
94°0

2°0
£2°0
9¥°0
lr°0
ro-o
Le°o

[0°0>
vo°o0

X

R

704
704
704 x2°]
704 x2°]

Yy o x2°1

VY 34
704 x2°]

VY 34

YY 24

47 24

YY 34

vy 24

YY 24

"YxoN

Y SR

02°¢
lvr°e

vi®o
vitl
S AN
29°0
250

2170
[v°0

Xvuy

- - e e -

€1 14 L£-0461
€0 # L£-0461
$2°0 1£-6961
$r°0 | 1£-6961
M 1£-6961
| 1£-6961
pL°0 | 1£-6961
S1°0 | 1l 0461
s0°0 | 4 0461
100> 12 0461
TR 0461
100> 3 0461
10°0>1 s 0461
S _————
wrwyx| u poruay
| R Y

Aypnyed uwanas

yuod uvayeam
‘2uoyy Yyxnos “rouuvvyd F0¥YYNUY

JOUUBY ) FOFSTY
(v23vm) Avg uvbrpwv)
(¢27vy) Avg fvomuo)
(922vm) hvg uhAmyo)

Avg 7oody2ar]

2uYzovoyy ‘ywvd uyayev3
2uYzov¥oyy ‘yupd uwaYea
2voyv %90 ‘ruvd uyayev3
avoyse$fo ¢ ywyvd uwayvopm

d

: VoS Y9rv]
PIYY FVYYvod ‘puvyzP0ods %0 rvop
UP29( VrFuUVry ‘puvzrods %o reop

gayduve %o 1y vpoY$rUdIp]

b e e e e eecdea-- --

¥y .5 § o wnypay
WMYWpDL)  FUWAFI



55

L

q°v

L R i . e

eYUDUIY |

SR P SIS DU T SIS

2z "Po

D e e amew o nroan o

‘(Axraryov m=~+ws wohvo9)

a gl
8 0¥l ¢l
a9 24
a9 £2

k]

YY 30V
704 4
vy 14
VY 24
"yxap

yP2YY P2ZYYV
exu2pP7%%2 Foruye
£8(0Y 083

i

|

i

!

§> 9 s> 21
62°0 (101 {s0°0 £6
0z2°0 rL o{1o°o 4
90°0 8¢°0 10°0> 4

X XvwyY| uYwy u

wuzws woyy wwom

puY puv 2792
P Y2FDPM PIUVY]

- em - - -

24 bny
z4°dag-pgung
1£-0461

0461

| poruay
) R

ny : uorynyyod %o 2oynov Fuvurwog :p
op : uorymyyod %0 20wnoy Fuvurwog -o
179 ur wnywpvd 3vyor $o0 26VYUOUDY -q
UD2W PYUYowo25 = x -v

TYUDWI Y

Al ettt T T N S S,

g2ovyd Suryduve 7
‘ 2urzovoyy uvrbzog -

‘YYv3 yrmos -
dn %o vawv yvyrevo)y -
: TD2S YFWON

¥°n %o
DAYV FVYYVOD ‘Fouuvy) ygrzbuy

gA9INYD ¢

- - - - R . . T T T A

Lo oo e e mmmmmmem——————- -
/6 ¢ ¥run

¥2YDVM VIS ¢ MMYPIW

WNYWpn) : YU2WIZ3I



ELewment : Cadmdium

Medium Riven sediments
Unit : NN
Identilacaidion of samples
Danube

ELbe

- Elbe, Hamburg hanboun
Wesen
Ems
Rhine
- Tributarnies :
- Neckan
- Ma4n
- Dam of Esch/Sare
- Ruhn

Maas

- grom French fgrontien to above

Litge + affluents excepting
Vesdre

- 2 plac.s 4n Liege, the firnst
agtern an Andustrial area, Zhe
sdecond cyten agpluent Vesdre

- Ajglucnt Vesdre,Lower parnt,aften

an Lndustndal area

Penicd
Winten 71-72
Winten 71-72
Feb.73
Winten 71-72
Winten 71-72
Wintern 71-72
Winten ?1-72
Winten 71-72
1972
1965-72

Sep.?1-Dec.?2

Sep.?1-Dec.?2

Sep.?1-Dec. 7?2

34

- o -

o U

A

- v -

58

19
3.6

56

<200

14
10

37

12
2.1

17

230

430

A.d4ig.

AA
AA

Pol orn AA

uv

uv

uv

Cd.3.1

||‘-'|""Q|"'|||'-"-'
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