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j58/5Å iådm k5 ubeæej/b/8dydådmyæåuyækd98d å dj/m8 

/•%%£xW B£x 3S YZ•xW•< PÅMD 

9~W %~xC•[~[W~ Cå <~%x£'x•CC~W B£x £Z~xZå YJ[' •Z <qBWB£xqx~[Q 

[J['QWJ<QW•[;~[ J d£x'~ QW•xW~W PS :•[q•x PÅØØ ~WW~x £%%;x•' 

Bx• sJ<:ø Z~x[;~%•xW~C~[W~WyW•W~[Q B£xqx~[Q[J['QWJ<Q«[S så <J['~[~ 

£CB•WW~x ;ø '[CJ;;~<Z~x;J~x •Z yj3F Q£WF %•xWJYq<æ xW Qq<B•W £' � <«F 

£' B£x~W•Q %å 0, QW•Q:£[~xF B£x;~<W %å 3M � «~x £' W~WWQW~;~xS 

yW•Q:£[Q%<•QQ~xJ['~[ ~x ZJQW %å Y•xW J BJ'qx PS n~x ~x £'Qå ZJQW 

%<•QQ~xJ['~[ •Z Ø � •Y'xq[[QQW•Q:£[~xF Q£C J[['å x J [•Q:£[•<~ £' 

J[W~x[•Q:£[•<~ Cå <~%x£'x•C £' Q£C <J''~x J £Cxå ;~x qW~[ %å ZJxY[J[' 

•Z <£Y•<~ qWQ<J%%S jZ~xZå YJ['QQW•Q:£[~[~ ~x <JQW~W £%% J W•� ~<< PS 

s~; ·~[Q«[ WJ< x~W[J['Q<J[:~x ~<<~x [£xC~x B£x yj3T £' Q£W 

J[[·£<;~W J <qBW• ·•x yW•W~[Q B£xqx~[Q[J['QWJ<Q«[/ø «YQY•;~xå ;~W 

J £YW£� ~x PÅØØ qW•x� ~J;~W ~W B£xQ<•' WJ< Z~J<~;~[;~ CJ<:ø QW•[;•x;~xS 

9~WW~ B£xQ<•'~W ~x B£x WJ;~[ WJ< ZJ;~x~ � ~•x� ~J;J['S e£x Q£W 

~x ;~[ B£x~Q<å WW~ Z~x;J J;~[WJQY C~; ·ø «~QW~ WJ<<•WW~ Z~x;J J ;~ 

QZ~[QY~ x~W[J['Q<J[:~[~ NPGF C~[Q yj3 Bø <'~x ;~[ QZ~[QY~ V<•[' 

QJYWJ'~ Cå <Q~W[J['~[VS å ;~W [£xQY~ B£xQ<•'~W ':~<;~x JCJ;<~xWJ; 

·•<Zå xQZ~x;J~[~ B£x yj3 £' Q£W B£x ~[·Z~x 2TCå [~;~xQ %~xJ£;~F 

C~[Q ;~ QZ~[QY~ x~W[J['Q<J[:~[~ ':~<;~x B£x ZJ[W~x·•<Zå x~W 

£YW£� ~xTC•xQS 

5~; Zqx;~xJ['~[ •Z � <«Y£[Q~[Wx•Q:£[~[ ·•x ~[ Z•<'W å � xqY~ ;~[ 

'x~[Q~Z~x;J~[ 8[ZJx£[C~[W•< 7x£W~4WJ£[ k'~[4« J byk Z~;W£Y 

·ø QW~[ PÅØM N3GS 9~[[~ Z~x;J~[ ~x Q•WW WJ< PS, µ 'C0 Q£C 

YZ•xW•<QCJ;;~< £' ~x [£~ QWx~['~x~ ~[[ ;~ x~W[J['Q<J[:~x Q£C 

� xqY~Q J 5~QWTæ«QY<•[; N0GF ·Z£x ;~W £%%'JQ •W ;¢ '[CJ;;~<Z~x;J~[ 

JYY~ Cå £Z~xQWJ'~ 0 µ 'C0
F £' •W å xQCJ;<~W JYY~ Cå Zæx ~ ·ø «~x~ 

~[[ PS, µ 'C0
• 
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Figur 1: Stasjonsoversikt 

A-A: OV.3PVål~ingsncltet 
a-q : balcjrunneeixuijoner i 
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T , T 

Tabell 1: Stasjonsoversikt. 

d/ sku8yæ89 yækySgjd 

P nku98d 
3 nku98d 
3 S(-\RP:::;BQRG 
4 SARP:.:::BORG 
5 uåuu8yæ/Ø s 
2 jyuj 
7 jaaaauj 
:3 nksk/ 
Å uåuu8nkss8/ 
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3D 
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uk/5åi 
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~<ON(3EN~:(3ATE 
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PG e<«WWS~W WJ< QW•Q:£[ 0, Bx• •%x il PÅØÅ 
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jZ~xQJYW £Z~x x~W[J['Q<J[:~x B£x <qBWYZ•<JW~W 

yZ£Z~<;J£YQ«; 

n•<Zå xQCJ;;~< 

9Ø 'xq[J;;~< 

y£W 

n•<Zå xQCJ;;~< 

9ø '[CJ;;~< 

iZ•xW•<QCJ;;~< 

kxQCJ;;~< 

9Ø '[CJ;;~< 

£ D X'C0
F •xJWC~WJQY CJ;;~<Z~x;J J ~[ 

ZJ<Yå x<J' 6 C[;S %~xJ£;~S 

3DD µ 'C0
F � ø x JYY~ £Z~xQYxJ;~Q J C~x 

~[[ 3A •Z WJ;~[ J ~[ ZJ<YXx<J' 
6 C[;S %~x J £;~ 4' JYY~ son. en 
Q•XC~[·~['~[;~ %~xJ£;~S 

a 1D µ 'C0
F •xJWC~WJQY CJ;;~<ZMx;J J en 

ZJ<Yå x<J' 6 C[;S %~xJ£;~S 

a P3D µ 'C0
F � ø x JYY~ £Z~xQYxJ;~Q J C~x 

~[[ 3A •Z WJ;~[ J ~[ ZJ<Yå x<J' 
6 C[;S %~xJ£;~ £' JYY~ Q£C ~[ 
Q•CC~[·~['~[;~ %~xJ£;~S 

PS, 

PS, 

3 

µ 'C0 

X'C 3 ~ 
µ 'C 3) 

USA 

5~QWTæ«QY<•[; 

e£x 8•xWJYq<æ xW Qq<B•W B£x~<J''~x J['~[ x~W[J['Q<J[:~xS 

æJ;<J'~x~ ~x ;~W Bx• •C~xJY•[QY ·£<; •[W«;~W •W Qå <•Z~ Y£[Q~[ 

Wx•Q:£[~x Q£C P3 µ 'C0 £Z~x <~['x~ WJ; Y•[ C~;Bø x~ ·~<Q~ 

%x£� <~C~x N1GF C~[ W£<Y[J['~[ £' x~Qq<W•W~W •Z ;~ q[;~xQø Y~<Q~[~ 

;~WW~ � «''~x %å ·•x Zæ xW C~'~W £C;JQYqW~xWS 5~; 8[ZJx£[C~[W•< 

7x£W~4WJ£[ k'~[4« J byk C~[~x ~[ [å •W ·~<Q~~BB~YW~x Bx• Qq<B•W 

£%%Wx~xµ Z~; � ~W«;~<J' ·ø «~x~ Y£[Q~[Wx•Q:£[~x ~[[ ;~· TQ£C Z•[<J'ZJQ 

£� Q~xZ~x~Q J qW~<qBWF £' ;~W B£x~<J''~x ;~xB£x J['~[ %<•[~x B£x 

qW•x� ~J;~<Q~ •X 'x~[Q~Z~x;J~x B£x Qq<B•W B£x � ~QY«WW~<Q~ av 
C~[[~QY~xQ ·~<Q~ N,GS 9~W Y•[ JCJ;<~xWJ; � <J •YWq~<W C~; ~[ 

'x~[Q~Z~x;J B£x Qq<B•W Q£C ~x � •Q~xW %å Q~Yq[;æ x~ ~BB~YW~x Q£X [~; 

Q~WW~<Q~ •Z QJYW £'~<<~x Qqx·~W J [~;� ø x~[S s£;~<<� ~x~'[J['~x 

•[W«;~x •W ,DA •Z ;~[ x~;qYQ:£[~[ J QJYW~[ Q£C ~x £� Q~xZ~xW J 

QW£x~ ;~<~x •Z byk ;~ W£ QJQW~ WJå x~[D Y•[ WJ<QYxJZ~Q Qq<BqWS 
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i£CC~[W•x~x WJ< x~Qq· <W•W~[~· B£x 3S YZ•xW•<· PÅMD 

så <J['~[~ ·•x J 3S YZ•xW•< £CB•WW~W yj2, Q£W £' %•xWJYq<æ xW Qq<B•WS 

å yq<JW:~<C• ~x yj2TCå <J['~x QJ;~[ [£Z~C� ~x PÅØÅ B£x~W•WW C~; 

dåubQ •qW£C•WJQY~ <qBW%xø Z~W•Y~x~F B£x;J B~J< ·•x £%%QWå WW C~; 

;~ WJ< Z•[<J' � xqYW~ 7·J<<J%Q •qW£C•WJQY x~'JQWx~x~[;~ J[QWxq 

C~[W~xS 9~[[~ £x;[J['~[ ZJ< B£xWQ~WW~ WJ< B~J<~[ ~x x~WW~W £%%S 

å 3S YZ•xW•< C•['<~x Cå <J['~x Bx• ix£[QW•; J v~x'~[ J :q[JF 

£' Bx• Å <ZJY ;~W C~QW~ •Z C•J £' ;~<~x •Z :q[JS 

5~; ~[ CJQB£xQWå ~<Q~ Z~; dåub ~x JYY~ BJ<Wx~[~ Bx• 7£xQ'xq[[ 

£' yYJ~[ •[•<«Q~xW %å Q£WS 

yZ£Z~<;J£YQ«; 

å 3S YZ•xW•< � <~ Cå [~;QCJ;;~<Z~x;J~x £Z~x PDD µ 'C0 Cå <W %å 

QW•Q:£[~x J y•x%Q� £x' NyWSj<•ZQ 5£<;GF m:ø ZJY Ny«x~·•q'~[G £' 

yq<JW:~<C•S å WJ<<~'' ·•;;~ ;~[ •[;x~ QW•Q:£[~[ J y•x%Q� £x' 

Nk<ZJCG Cå [~;QCJ;;~<Z~x;J £Z~x 2D µ 'C0 J •%xJ< £' :q[JS 

9~ <•Z~QW~ Cå [~;QCJ;;~<Z~x;J~[~ J 3S YZ•xW•< PÅMD � <~ Cå <W J 

d£W£;;~[ N0 µ 'C3) £' n•C•x £' 7£xQ'xq[[ N, µ 'C3) J :q[JS 

5~; yWS j<•ZQ %<•QQ J jQ<£ Z•x Cå [~;QCJ;;~<Z~x;J~[~ ·~[·£<;QZJQ 

0Ø µ 'C3, 31 µ 'C3 £' 33 µ 'C3 J •%xJ<F C•J £' :q[JS 9~WW~ 'Jx 

~[ CJ;;~<Z~x;J %å 3M µ 'C0 J 3S YZ•xW•< PÅMDF ;ZQS Z~Q~[W<J' 

<•Z~x~ ~[[ J PS YZ•xW•< PÅMD N2P µ 'C0
GF C~[ Q•CWJ;J' <JW~ 

B£xQY:~<<J' Bx• 3S YZ•xW•< PÅØÅ N32 µ 'C0
GS 

nø «~QW~ ;ø '[CJ;;~<Z~x;J J 3S YZ•xW•< PÅMD ·•;;~ l·•x<£WW•F 

yq<JW:~<C• C~; 3Å3, µ 'C0 P0TP1S •%xJ<S v~''~ QW•Q:£[~[~ J 

yq<JW:~<C• ·•;;~ W£ ;ø '[CJ;;~<Z~x;J~x £Z~x PDDD µ 'C0 J •%xJ<S 
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9Ø '[CJ;;~<Z~x;J~x £Z~x 3DD µ 'C0 � <~ J 3S YZ•xW•< PÅMD Cå <W %å 

QW•Q:£[~x J n•<;~[ NyWq� � ~xq;ZxJGF y•x%Q� £x' £' m:ø ZJY Ny«x~·•q'~[GS 

/~Qq<W•W~[~ •Z yj2TCå <J['~[~ %å � •Y'xq[[QQW•Q:£[~[~F Q£C <J''~x 

J W«[W � ~B£<Y~;~ £Cxå ;~x £' JYY~ ~x %å ZJxY~W •Z <£Y•<~ qWQ<J%%F 

~x WJ< Q•CC~[<JY[J[' 'JWW J W•� ~<< 3S 

Tabell 2: Månedsmiddelverdier av S02 ved bakgru.nnsstasjonene for 
2. kvartal 1980 (µg/m3). 

yW•Q:£[ i£CCq[~ e«<Y~ k%xJ< s•J gq[J 

nqCC~< B:~<< jQ n~;C•xY 3SP DS, PS2 

vJxY~[~Q vJxY~[~Q kqQWTk';~x 3S, - PS, 

yYx~å ;•<~[ yJx;•< 5~QWTk';~x 3SØ DSØ DSM 

iå xZ•W[ yqx[•;•< sØ x~ £' /£CQ;•< DS, PSD DS0 

æqQW~xZ•W[ n~C[~Q d£x;<•[; DSM DS, DS, 

g~x'q< i•x•Q:£Y eJ[[C•xY 0SD 1S, 3SD 

v:ø x[ø «• DS2 DS1 DS1 

9~ B<~QW~ •Z £Z~xZå YJ['QQW•Q:£[~[~ ·•x Z~Q~[W<J' ·ø «~x~ Z~x;J~x 

~[[ � •Y'xq[[QQW•Q:£[~[~S 9~WW~ ZJQ~x •W ;~ <£Y•<~ yj2TqWQ<J%%~[~ 

;~x ~x ·~<W ;£CJ[~x~[;~ J B£x·£<; WJ< <•['Wx•[Q%£xW •Z yj2• 

æ•� ~<< 0 ZJQ~x ;~ Cå <~QW•Q:£[~[~ ·Z£x ;~ [£xQY~ B£xQ<•'~[~ WJ< 

x~W[J['Q<J[:~x B£x yj2 ~x £Z~xQYx~;~W J %~xJ£;~[ :•[q•x T :q[J 

PÅMDS 
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Tabell 3: overskridelser av forslag til retningslinjer for S02 i 
perioden januar - juni 1980. 

nø «~QW~ ;ø '[T 7x£Q~[W •Z 
så <~QW~; yW•Q:£[ sJ;;~<Z~x;J CJ;;~<Z~-S;J Ant. •[WS £� QS £Z~x 

µ 'C0 Nµ 'C0G £� QS 3DD µ 'C0 

n•<;~[ /å ;·qQ~W ,3 3M3 PM3 0SM 

n•<;~[ yWq� � ~xq;Z[ 0P 3Å2 PM3 3SØ 

y•x%Q� £x' yWSj<•ZQ 5£<; 2, 13D PM3 0S0 

Gjøvik y«x~·•q'~[ <<< 03Ø P2, ÅSP 

7£xQ'xq[[ /å ;·qQ~W 02 12, PØÅ 0S1 

Årdal e•x[~Q ,Ø 12P PMD 4.4 

yq<JW:~<C• u£CJ 11Ø 1PD1 P22 ,1S3 

yq<JW:~<C• l·•x<£WW• 2D1 1ÅØ1 PMP ,0S2 

e£xQ<•'~[~ WJ< x~W[J['Q<J[:~x � <~ £Z~xQYx~;~W Z~; M QW•Q:£[~xS 

5~; 1 •Z QW•Q:£[~[~ Z•x CJ;;~<Z~x;J~[ <•Z~x~ ~[[ 2D µ 'C3, 

C~[ C~x ~[[ 3A •Z ;ø '[CJ;;~<Z~x;J~[~ Z•x £Z~x 3DD µ 'C0• å 

yq<JW:~<C• Z•x ·•<Zå xQCJ;;~<Z~x;J~[ Z~; u£CJ £' l·•x<£WW• ·~[ 

·£<;QZJQ Ø £' PD '•['~x ;~[ B£x~Q<å WW~ x~W[J['Q<J[:~[S 

yW•Q:£[~x J m:ø ZJY Nv<J[Y~[G £' 9x•CC~[ ·•;;~ CJ;;~<Z~x;J~x 

CJ[;x~ ~[[ PDA q[;~x ;~[ B£x~Q<å WW~ x~W[J['Q<J[:~[S 

5~; PM •Z ;~ 0, Cå <~QW•Q:£[~[~ Z•x ·•<Zå xQCJ;;~<Z~x;J~[~ <•Z~x~ 

~<<~x <JY 30 µ 'C0
• 

9~ <•Z~QW~ CJ;;~<Z~x;J~[~ J PS ·•<Zå x PÅMD � <~ Cå <W J Å <ZJY 

NÅ µ 'C3), y•q;• NPD µ 'C3) £' d£W£;;~[ NP3 µ 'C3
). æJ< Q•CC~[ 

<J'[J[' ·•;;~ ;~ ·ø «~QW~ � •Y'xq[[QQW•Q:£[~[~ vJxY~[~Q £' g~x'q< 

·~[·£<;QZJQ ,SD µ 'C3 NJYY~ ;•W• B£x C•JG £' 1S2 µ 'C3
• 

å ':~[[£CQ[JWW B£x 3Ø QW•Q:£[~x Q£C JYY~ ~x Q%~QJ~<W %å ZJxY~W •Z 

J[;qQWxJqWQ<J%% £' Q£C ·Z~x ·•x CJ[QW P3D £� Q~xZ•Q:£[~xF Z•x 

CJ;;~<Z~x;J~[ •Z yj3 3Å µ 'C3 PS ·•<Zå x PÅMD £' 3M µ 'C3 PS ·•<Z 

å x PÅØÅF ;ZQ q� ~W«;~<J' ~[;xJ[' QJQW~ å xS 



T PD T 

eJ<W~x•[•<«Q~x 

uqBWBJ<Wx~[~ Bx• C•J PÅMD ~x •[•<«Q~xW %å Q£W £' %•xWJYq<æ xW 

Qq<B•WS v<«•[•<«Q~x B£x~W•Q � •x~ %å BJ<Wx~[~ Bx• B~� xq•x £' 

•q'qQWS y£W ~x � ~QW~CW Z~; å Cå <~ QZ~xW[J['~[ %å BJ<Wx~[~S 9~WW~ 

'Jx ~W qWWx«YY B£x C~[';~[~ •Z Q£W%•xWJY<~xS 

å C•J PÅMD ·•;;~ J['~[ •Z QW•Q:£[~[~ Cå [~;QCJ;;~<Z~x;J~x £Z~x 

1D µ 'C3
• 9~ ·ø «~QW~ Z~x;J~[~ ·•;;~ QW•Q:£[~[~ J yW•Z•['~x 

N1D µ 'C3), ex~;xJYQW•; N00 µ 'C3), m:ø ZJY N32 µ 'C3) £' 9x•CC~[ 

N31 µ 'C3
). k<<~ ;~ •[;x~ QW•Q:£[~[~ ·•;;~ Z~x;J~x q[;~x 3D µ 'C3• 

eJ<Wx~[~ Bx• QW•Q:£[~[~ J 7£xQ'xq[[ £' yYJ~[ ~x Z~; ~[ CJQB£x 

QWå ~<Q~ Z~; dåub JYY~ •[•<«Q~xW %å Q£WS å C•J PÅØÅ Z•x CJ;;~< 

Z~x;J~[~ Z~; ;JQQ~ W£ QW•Q:£[~[~ ·~[·£<;QZJQ PP µ 'C0 £' 

0Ø µ 'C0
• e~<<~Q B£x ;~ QW•Q:£[~[~ Q£C ·•;;~ CJ;;~<Z~x;J~x £Z~x 

3D µ 'C0 ~x •W ;~ ~x %<•QQ~xW J ~<<~x [æ x QW~xYW Wx•BJYY~xW~ '•W~xS 

å['~[ •Z QW•Q:£[~[~ ·•;;~ ;ø '[CJ;;~<Z~x;J~x •Z Q£W £Z~x P3D µ 'C0
• 

nø «~QW~ Z~x;J ·•;;~ QW•Q:£[~[ J ex~;xJYQW•; C~; 84 µ 'C0• 

e£x 3M QW•Q:£[~x Q£C ·•x CJ[QW 3D £� Q~xZ•Q:£[~x � ~''~ Cå [~;~xF 

Z•x ':~[[£CQ[JWWQZ~x;J~[~ •Z Q£W P0 µ 'C3 J C•J PÅMD £' P, µ 'C3 

J C•J PÅØÅF ;ZQ ~[ <JW~[ [~;'•[' QJQW~ å x~WS v•x~ %å ~[ QW•Q:£[F 

y«x~·•q'~[ J m:ø ZJY Z•x Q£WZ~x;J~[ C~x ~[[ , µ 'C0 ·ø «~x~ J C•J 

PÅMD ~[[ J C•J PÅØÅS 9~xJC£W Z•x Q£WT[JZå ~W CJ[QW , µ 'C0 <•Z~x~ 

J C•J PÅMD ~[[ J C•J PÅØÅ Z~; QW•Q:£[~x J n•<;~[ N� •x~ /å ;·qQ~WGF 

uJ<<~QWxø CF jQ<£ N� •x~ yWS j<•ZQ %<•QQGF æx£[;·~JC £' æx£CQø S 

5~; ;~ •[;x~ QW•Q:£[~[~ Z•x ;~W � •x~ CJ[;x~ ~[;xJ['~x J Q£W 

[JZå ~W J C•J PÅMD J B£x·£<; WJ< C•J PÅØÅS 9~ B<~QW~ QW•Q:£[~[~ 

%å Ø QW<•[;~W ZJQW~ JCJ;<~xWJ; ~[ CJ[;x~ [~;'•['S 9~WW~ QY«<;~Q 

Q•[[Q«[<J'ZJQ � ~;x~ •WC£QBæ xJQY~ Q%x~;[J['QB£x·£<; J C•J PÅMD 

~[[ J C•J PÅØÅ %å 'xq[[ •Z Z•xC~x~ Zæ x £' B<~x~ Q£<WJC~xS 
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æ•� ~<< 4 'Jx ~[ £Z~xQJYW £Z~x Cå [~;QCJ;;~<Z~x;J~[~ •Z Q£W J C•J 

J ~[ ;~< •Z ;~ QWø xQW~ � «~[~ ;~ 1 QJQW~ å x~[~S s•J PÅMD ZJQ~x 

;~ <•Z~QW~ Z~x;J~[~F C~[ ;~WW~ Y•[ B£xY<•x~Q Z~; 'q[QWJ'~x~ 

•WC£QBæ xJQY~ Q%x~;[J['QB£x·£<;S så <J['~x Bx• •[;x~ å xQWJ;~x 

Q«[~Q å � ~Yx~BW~ •W ;~W ·•x Zæ xW ~[ x~~<< [~;'•[' J Q£WTZ~x;J~[~ 

J yW•Z•['~x ;~ QJQW~ å x~[~S 

Tabell 4: Gjennomsnittlig sotkonsentrasjoner i en del større byer 
(sentrum) i mai de 4 siste årene (µg/m3). 

v« s•J s•J s•J s•J 
PÅØØ PÅØM PÅØÅ PÅMD 

ex~;xJYQW•; 00 

jQ<£ P, 3P 3D P1 

9x•CC~[ 3, P, 32 31 

ixJQWJ•[Q•[; PD P, P3 P, 

yW•Z•['~x 20 ,1 1P 1D 

v~x'~[ P2 PØ PM P2 

æx£[;·~JC 32 3D 3M PM 

æx£CQø P, 30 3P P1 

sJ;;~< 31 31 31 33 

eJ'qx 3 ZJQ~x Cå [~;QCJ;;~<Y£[Q~[Wx•Q:£[~[~ •Z %•xWJYq<æ xW Qq<B•W 

Nyj1G B£x C•J PÅMDS å ;~ � «~[~ ·Z£x ;~W ~x 3 QW•Q:£[~x ·•x ~[ 'JWW 

':~[[£CQ[JWW~W •Z ;JQQ~S så <J['~[~ J yq<JW:~<C• ZJQW~ � ~W«;~<J' 

·ø «~x~ Z~x;J~x ~[[ J x~QW~[ •Z <•[;~WS m~[~x~<W Z•x yj1TY£[Q~[Wx• 

Q:£[~[~ ·ø «~QW J jQ<£B:£x;£Cxå ;~WS 

e£x 32 QW•Q:£[~x Q£C ·•x [£Y ;•W• WJ< Q•CC~[<JY[J[' NCJ[QW 3D 

£� Q~xZ•Q:£[~xG Z•x ':~[[£CQ[JWWQZ~x;J~[~ •Z yj1 0S1 µ 'C3 PÅMD 

£' 0SØ µ 'C0 J C•J PÅØÅS 
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t 
Bjørnøya 

(74,5°N, 19.0°0) 

Figu,r 2:- Månedsmiddelverdier av partikulær>t sulfat (S04) 
i µg/m3 for mai 1980. 
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å W•� ~<< , ·•x ~[ 'JWW Cå [~;QCJ;;~<Z~x;J~x •Z Qq<B•W %å � •Y 

'xq[[QQW•Q:£[~[~ B£x C•J PÅØÅ £' C•J PÅMDS 

Tabell 5: Middelverdier av partikulært sulfat på bakgrunns 
stasjonene for mai 19?9 og mai 1980 (µg/m3 ). 

yW•Q:£[ i£CCq[~ e«<Y~ s•J PÅØÅ s•J PÅMD 

nqCC~< B:~<< jQ n~;C•xY PS, 3S0 

vJxY~[~Q vJxY~[~Q kqQWTk';~x ,S2 - 
yYx~å ;•<~[ yJx;•< 5~QWTk';~x 0S2 3S0 

iå xZ•W[ yqx[•;•< sø x~ £' /£CQ;•< PSÅ 0SD 

æqQW~xZ•W[ n~C[~Q d£x;<•[; PS 2 3S1 

g~x'q< i•x•Q:£Y eJ[[C•xY 3S3 0S0 

v:ø x[ø «• PSM PS, 

sJ;;~< 3S2 3S, 

eJ<W~x•[•<«Q~[~ ZJ< � <J qWBø xW B£x ·Z~x Wx~;:~ Cå [~; Bx•C£Z~xS 

9~ [~QW~ •[•<«Q~[~ ZJ< � <J B£x •q'qQWF Q£C ~[ W«%JQY Q£CC~x 

Cå [~;S 
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/8e8/kdy8/ 

NPG /JYWZ•x;~[ B£x <qBWYZ•<JW~WS 
yZ•Z~<;J£zJ; £4· QW£BWS 
yW£4Y·£<C PÅØ2S NyW•W~[Q 
d•WqxZå x;QZ~xYS 7q� <JY•WJ£[ 
PÅØ2a MSGS 

( 2) by 8[ZJx£[C~[W•< 7x£W~4WJ£[ 
k'~[4«a d•WJ£[•< 7xJC•x« 
•[; y~4£[;•x« kC� J~[W kJx 
øq•<JW« yW•[;•x;Q B£x u~•;S 
Federal Register, 10 [£ PÅ1F 
12312 NPÅØMGS 

(3) Ss•zJC•<~ åCCJQQJ£[QTH~xW~S 
9JJQQ~<;£xBF PÅØ1S 
N59åT/J4·W<J[J~[ 30PDGS 

( 4) n~•<W· 4£[Q~_q~[4~Q £B Qq<Bqx 
£zJ;~Qa k x~%£xW Bx£C ln8yyF 
PÅØDTØPS /~Q~•x4· æxJ•['<~ 
7•xYF d£xW· l•x£<J[•F 
by 8[ZJx£[C~[W•< 7x£W~4WJ£[ 
k'~[4«F PÅØ1S Ne£x~[W~ yW•W~xS 
EPA-650/1-74-004. ). 

N,G v•4·C•[[F gS9S /~'q<•W£x« QWx•W~'J~Q B£x Qq< 
B•W~Q •[; J[·•<~; %•xWJ4<~QS 
I: MASS-APCA Technical conference 

on the questions of sulfates. 
7·J<•;~<%·J•F 7kS 
P0STP1S •%xJ< PÅØMS 
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yD3a k%xJ< PÅMD 

s•J PÅMD 

gq[J PÅMD 

y£Wa s•J PÅMD 

yD1a s•J PÅMD 



PØ 

C, 
00 

°' .... 

0 
:::> 
<I 

.... ~ I I I I I I I -w 
c.::: 
>- 
()) 

z 
~ l1J 
>-<O~ I I I I I I I I I :::, .... z 
(SI .... 
-:, ..J 
(:) Cl 

I: ~ $ t,) w ('• ( ågVg xTTFS u-, d å 0 
..J (dSSFS C-~ .... 
..J <I .... a:: 
..J (!) 

l1J 
('.) 
a:: c, z 

z 
l1J 
D z 
<I 
1- 
f.,lj 
..J 
H 
J 
r .. ~, 
f~ z .... 
z 
((., 
z 
LL< ::r 
~ 
0 
LL 
I 
LL ::, __, 

CJ.. 
:::, 
<I: 

~ ..J CC• C• ...... er,.. (•) 0 cr., l•) 0 0 W •◄ ...... r-,... qo- q- -.•) :.'"·' Ø O C• C"'I ,..... (') lf) 0 ...-4 O ..-t 0 
loWssddsSTFsoWoWoWoWsoWXXoWoWs_oWoWoWddsdssX 

(I) 

1- 
llJ li) llJ ~ 
..J i:.::> ('l 
..J a:: 
.... 0 
..J J- 

i-: ~ 
(i) <I ~ (~ 
H (J) 

,X " :i: D 01 U 
l1J 0 a:: a:: 
<u j< 

> 

• XSTFXjoWoWXoW<G<<GxTTFSjT<<GsSTFXTdNIGjNIG 
dSSFSSSSFddsµSdµSSSFSSSFSSSSFdSSSFsdddddSSFS 

.-,u,oo,-,a-o ~ ... ..,.................... .... 

<<GoWoW¢ <<GsxTTFS¢ XDTXXTNIG SSS ¢ xTTFSjTdsX<<GssXjPPGDT SSS ¢ 
s¢ sdoWdµSdSSFSSSFSd¢ NIG<<GxTTFSjs dssSSFSoW¢ sdSSFSdss .... 

DGdxTTFSdxTTFSjTxTTFSjjjjµSjSSFS 
"(], ('j oW NIG li) .... .... 

0 <t 0 
N (') .-, 

0- co 0 
N 

O) Cl- 0 
<t U"l .... 

D DD 
N 

0 DD 
N 

0 
("'. • 

0 
(') 

DD 

DD 

DD 

0 DD 
(') 

xTTFS 0 0 
N 

0 DD 
(') 

0 00 
(•) 

0 0 0 
\') 

0 DD 
('°/ 



PM 

0 
(,) 
0- 

w (!) 
oc 
0 z 

z w 
Q z a: 
f- 
(J) 
...J 
H 
f- 
(() 
(=, 
z ,... 
z 
f.{J z 
u, 
C( 

~ 
0 
u, 
f 
u, 
:J 
...; 

0 
(') 

0 a: 
f-- 

N f/) I ' I I I I I XX[dX[TDD££w• TX££dT• D ~ 0) -t) Ct- DD 
d( -C-)NC-lN"" ,-,i ..-4'r"4...-l(")..-4..-4 ~...-4 -(') - 0 oc 

:,.: 

-" u z H 
W" E I I I I I I I .-t --0 li) (Y'J CO l°') 1j) \'l ...;) ..-4 00 0 0 r,... 0 f'.. N ~ 0 lf"J O'- •IH'J--0 - DD 
(!)N a: ..... N ..-4 q- - - ..-4 ..-4 ,-,i .. --.~ '"'NC-~ V T d -<t- N 
c:: 
IJJ - ~ iJ 

I I I I I I 

C• -..!.."l O) !.11 ~ 
("" .~ ..--4 ,-,i ..... 

z 6 
:.li -<I 
Ci Ct 
lXHdNIG[XTToWTXT££££d££TXX£X£sTTX• sjjd££• 
£TCT T TT TTdTsTT TTT f-- ...J 
D H z ga 

.,.: 
(!) 
(() z 

![w 
W l'l •~ 
H 2 
:,.: 0 
(j) :,.: 

co 
N 

0 
(') 

0 
(') 

0 
(') 

0 
(') 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 



19 

w ~ æ 
0 z 
H 

0 ~ m C ££££!Xø [x£ø X[X£X¢ Tx£XX£¢ XsT££sXsXdXj¢ s 
8s« dddT TTTTTdT sTTTTTTT Td 
0 ~ ~ ~ 
~ 00 

« ~ ~ 
0 

dgXX[X££TdX_££DX[XsXjdjjjXXT££XXdXXX 
DXXX TDswXTdjjdX[X£X[sXX££DXTTwXs « X d sjXXXTddd¢ DD sµdµd µ 
I ~N 
q 

E 
J w F 
XT sXX 
T£T[ 
g E 
~ 0 
00 g 

[XdXT££XXdXXØ jXsjjjjXXdXX[£XXX 
[TX[XXsXXXXX dXXjsXTsTTCd 

dT XjjjsT s TXDTdd Td[ 

TT 

C 
H 

XHjXs[££X[dXsXsXXdXTXXXTdXXXX[XsX dæ d s Tds[sTT swTdTTsTTdd 
~ ~ ~ 

00 
JXXXXXXXXT[aX¢ X'XXJXDDX

DDX/XapXæ Xµ X 
C ~ ~ ~ -~ ~ 

z w 
> ~ 

X¢ « Xsjjssjs¢ DsjjsXjjØ ssddXådXddd[< 
TdX Ts d X > ' 

[£d -~ 

ddX 
d[ 

Xjd 
M 

0 
M 

0 
M 

0 
M 

DD 

DD 

DD 

00 

DD 

DD 

4£ 

DD 



20 

w 
(!) 
a:: 
0 z 

0 SS £ a:: (•) 
w 
::> 
0 
X£ zo '!I , .. J 

t- (_j"'l 
ZC!l 
<ro 

0 
1- 
<I: 
Cl 

.J w 
Cl 
Cl .... :.:: 

z 
0 
"") 
(.t'",, 
<r 
I 
/Ji 

££T££££££££££££££££££££££££££££££C££ 

££T££££££££££££££££££££££££££££dsjj -- 
£££££X£££X£X[££XX£X£XTX£X££X££[££££ 
sssssdDsDdddDsdddsTsddTsddsdsssssss 

££[£XXjjjjjjjsjsD¢ XjjdsXXsdXXTx£DdDXdj 1- 
..-i ..... ..... 1- 

H 
l!J z 
<I: 
0 
1- 
(! 
A * [DDdX¢ ¢ [T[[XXXXx£¢ XX[[[[[¢ [[[[[Xss¢ jj d TTTTTT µµ d TTTTTTdT TTT µd µ 

Xd£X• [T¢ x£¢ TT¢ [X££XXd¢ TsjjX£XdXT¢ £X[X£ 
jdX[jX¢ XdsXXX¢ s[Xs¢ D¢ ¢ s[sX[sXdX¢ dd ........... ,n........... ...... ..... c•Jo-. ..... 

Td 

XC£££¢ [XXX£T[¢ [dXsX¢ s¢ XX¢ XXdjXX[£X¢ d 
dTX¢ sdTs dDX¢ dTTd TTTTTT ddTT T¢ ¢ Td N <'i 

~ . tr, a:: 
':.L!- 
H ~J) c::w 
O..JO 
LL_J 
!".t ..... ·:r., 
LL. .JO 

(Ji 
lJ.J 

CilZ 
(Ji w 
E ~ 
00:: 
0:: 
I- ::.'. 

"' l'1 ¢ ,.... li) --0 " ~ ~ 0 .. ➔ N (•) q lf) c") r,,.. 0:1 °' 0 •◄ N ,.() q ti) '-l) ;°" ro ::,.. 0 r-1 :.', ,.., q' 
X TTTTTTXTTTXddsdXddXmXXXXX 

w 
I 
Ul cc 
Ci) 
u. 



3P 

X£ 
::LO 

I- ...... 0 z _! ...... 
w 
ti) u: 
owo c:: _j ,::., 
(... _J tf) 

c::: L:J w .... 
f- w 
LI! t:> c,: D 
I: 3DD ~ SSSS 3 NG ~ ...J .... .... U:E ~ 0 
:::) i::: (6 0 ~ lF i:,:; D 

L... jd a:: (fJ 
CL z ...J w ...J 
I: :> 4ax£ 
er ::.::: f- D a:: w!T 
<.::) c=: <I 
0 L... a:: :> 
::,,:: :> 4ax D .... .... U) 
:E. I- j,- 

~z 
N ...J l..l ,::, =· ((I f.J) z c,o =· cc - 0 ~ :'..L 
:;:.;. 
O· 

C::: C• 
X LI.I 0 
Ci. :> 0 
<I C•.,... 

c6 o 
C::10 

o-. Oil) 

" 0-- .JC• 
...J 0 
<:I: (') 

:> !- 

~ zc, 
<I C· 

N 

a:: (( 
:J._; Ci. ~ <I 
Lu z a:: ~ z <I: 
E w I: 

0 ~ oo:i 
t-<W w a:: I.J.. 

f- w en CL. z .... <I 
(J) ...., 
a:: . (1) 
0 (fJ w 
I.J.. c:i D 

0 w :> 
<.::) ..JO 
cc ...JZ 
D <! z f- f- zo .... <! f- 

a:: w > <.::) z <! .... 
i-: z 

(J) ()) 
z w (J) 
a:: ::,,:: 
:::) c:r a:: i;: 
0 µ.. [: 

$ C 
C 
,-... 
I: cc w 

:> 
0 z 

D 
f- J 
::,,:: en .... c:r 
<.:, f- a:: en 
iJ.I 
:> 
C 0 
({! w 
p f- z (f; ,-r w 
...J =< 
~ I: 
.... cc z z. 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDXDD 
2;4J;;;;;;;;;;;4J;;;;;;;;;;;2;2;4JXX;2 ££££££££££££4££££D£££££££££££££ø X££ TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT -- jjJ<GjjjjjjjjXjjjjjjjjjjljjjjjjjjØ TDD 
4J£X££££;4J;4JX£££££;££;;;;;£;;£;;XX;; ££X££££££££X£££££££££££££££££££X[££ .................................... ~ µSSSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSSSS SSSSSS ...... 

££X[£££££££T£££ø £££££££££s£££££dC££ 
2£DX;;;;X;4JX;;£X4J;£;4J;;;4JX;;4J;;Ds;; ££X£TDDDDDDDDT££4X££DDDDDDDDT£££££[X££ ............ _ ...... 
XXDXDDDDDDDXDDDXXDDDDDDDDXXDDDDDTX££ 
XXXX;;4J;;;;X£;;XX;;;;;;;;XX;;;;X;;; XXXXDDDDDDDXDDDXXDDDDDDDDDTXDDDDXsjj 

SSSSSSSSSSSS SSSSSS SSSSSSSSSSSSSSSSSSSSSSSS SSSSSS SSSSSS SSSSSS _ SSSSSS 

XXX[s£[J<G£s[XTX£TT££££[[££sd¢ ¢ jXd[£X 
X;XXX;XX4JXXX;X;XX;;;;XX;;XXX;;XXX;X 
ø £Tø XC£XX£X££XXX££TX££££XX££x£XX£T££TdT£X ...... ...... ...... ...... ~...... ............ ...... ...... 

£T£XTX[djdX¢ X[TXX£X££[£X££[sd¢ sTXsjj 
:..:. \}-j ~ ...(; ::-~ ((i (1) (6 c:,...: :..:. ~ t-:; •:6 li:; C: (t: c: ~ 0 C; (11-· ((; ;-.._: C: ...(; (-i (·j .:-:; (rj o,-: 0 (h 00 il-j 
Xx£X[Zx£x£[£XdsX4£Xx£X£X££x£CX£Xx£XCXx£d XX 

.... -- 
XTX££x£• XjsXXTTdX¢ djjjXsTTTDXXDXXDDDT[sjj 
XXTX · sZWJsXdXXXXXdXXXdXXXXXssXXXXXsC 
TX d d TX TdssXddXOVT D STST s 

2DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDXDD 
C'l V 

££T££££££££djjjjjjjjjlljjjjjljjjjXjj 
• i' 

££x£TDDDDDDDDDDD¢ DDDDDDDDDsjlljjX SSSS ££ 
.Jj (" 

££• TTD£££££££• £££Xdjjjjjjjjjjdjjjjjjdjj 00 .... 

~~~~~~~~o~oooo~~~o~~~~~~~~~~oo~~~~~~~~ 
ssssssssdsddssssssTsssdsssTssssssss 

T[T SSSS ££T SSSS XTDD SSSS TTT SSSSSSSS DDDD SSSS XT SSSS T££T SSSSSSSS TT SSSSSSSSSSSS sdss sssTsddssssss SSSS dss SSSS sssdssssssss 

£X£££££££££££££X£££X££X££ss£££X T££ sdss ssssssssssdsssdssdssddsssd ss 

dJjddTXddX¢ T¢ dddjj SSSS CX[TDTd¢ x£[• Tddjj• djd CX££££dX££££[X[[££££££XCXdXXxTT• xTTXX[££££££X[TDDDDD 
~~~~~~~~~~~~~~~~~~~~~~~~H~~~~~~~~~~ 

jjssjjTjjjj[X££X[£T• TT SSSS XdX[££X SSSS XTXjdJDXDDXTD 
Xss4JsXXXXXX;XsXXXXXXXXXXXsXXXXXXXXX 
[[££TDsT SSSS d dsXsdTXs SSSS dd SSSS Tjs SSSS d SSSSSSSS ddTs 00 .... - 
XX4JXXXXXX• XTd[s[;sXXXXTXXTXXXX24JXXX oo~~ .... TDxTT£xTT• [x£XxTT¢ XTjd¢ TD¢ ¢ XDTTDsX[T• DDdxTTX[TD 
dd[s SSSS TT SSSS TXTT 5d TT ¢ dTX --0~ - . ~") 
XJ<GjjdsC[T£TJ<GsTXsX£T£• £[£dXTjTsjXjXdd 
XXsXXXXsXX;sXXXXXXXXXXXXXXXXXsXXXXX 
XXXXXXsXT¢ XXXdT¢ XT dXT XXdsdXXXX¢ 

L~ CO 

/.'.) ~ ei !: ~ z a:: 
!l:: (/) z z I.!.' 
D :X: f- -:r z f.(t ::, w ;:o z er. .... (J) åX u. l!..'~ cc Ci !! z 

u; if, cc ul G:: u.: ~ :;: I:1---ot,:.1 z Ci <r-:r c:r ~ :.: ' 
C u.. C ...J 0 <I ...J:::, ::;: l: > t•:· LLiO ci » C (.'.) <I ,.... <I 
...J cc w ...J _, I: -• ~I c:r U! CC ,:,: .... f- . -:r =· a: Q > Ci c:r c:r !X ..... :.J) <I -:, cc _1<1: ::) ~ :=, a:: f- <I: il.: p ...J (~ 
:X: en I.J.. ...J 0 :r _; (.'.) Cl (J) ...J o_ (~ z :,L (J) (fJ i:Q D -< ~ 

0 c:r . 
f-<I:f-Z f-Df- 
:.!.!CCli!H 1-;--1.L 
,,;,:;;,,,)~ 000? 
::, ;-.::, . ...J z:::, 
II-Il-....,CC<tI 
Pc:I:OZI:<tCCC 
~~Y.t:LJ..,Oil-4 cc er. cc ~i ..J (..) (/.• a:: 

E c:r r. 
,.... Z...J z w er ui 

LL'I~a::J o C>-' ;. 
_tZ:> H>-t 
LL' 0 X. _, 
:> a:: <I: Q =· Cf!f-ZEu:• 



33 

0 co 
C,, 

w 
(.'.) 
a:: 
0 z 

z w 
Cl z 
<I: 
f 
l.i} 
SSSg 
H 
f- 
:_rJ 
c:, 
z .... z 
lf., 
z :.u er. 
:J er. 
0 
LL 
f 
u. 
::) 

I: 
<I: ~ :r U) 
qX!XX• d• £• ££XVIs• X· XXX<BG• dsTX• XjjVIXT£d j P• dddÅdT dTTT dTTdTTTTTT TTT 

0:. 
SSSg (!) 

;i_ 
::, 

4xS££XXX[XXjXd• • Xx£TXXdX• [sTT• • d• TdXTX 

<r ~ - - ----------- åa z 
<I <I. :r :> 

Q.. 

:> 
<I: 

XSSSgXVI£<I<°I X• £x£x£d£TVI[X£X£x£TDDTDD• TXd[£X 
jddsdddddTTdDXsddddsTdsdddddTTT 

~ 
((J 

Q'. v, 
!- 
:•· f- 
H bP H XsljXdVIDDD TD X• s£X [ ££ • X T djs s bP ss bP X T x£ -O • ds T 
SSSg l< dT TTTT TTT sd d• sT TTT T• s SSSg ei:: 
H 0 
SSSg f-- 

~ ~ 
(() <I: 
:,t (.'.) 
H (J) 
4JaaXaxTTX££• jXsjdXjXXX• dsØ Åd• TTD[[• sX• X Xd• T □sbd• sdssTTTdTsssµd ¢ T Td T• s 
UJ 0 
ei:: ei:: 
LL C!l 

-;; 

(.'.) 
er: 
0 
CJ 
(t') (•') I: 
CL H 
,:i:: :> 
<I: SSSg 
i.fl <r 

-o -.:r °' ~-1 N ... -, f'"J O (), q -D ((t (') (·) (0 ..(1 
,.ct l'l,. C-, liJ ,:-·, ('°' ('-J f)•. ,:) ,, 0-- _. .- ....+ ,,) 0.. 

- ("~ \""'I C-J - .... - .-1 ...... f",J (''\.' ........... 

1/'1 ,-~ Vl bP U1 N C• •:O ~ bP C,, N - N Cr- ¢ 
C'l N - - t.J f'-4 (') l") Q, ..(I (') lf) (,) 0) 

r"'I ...... 

(•1 ~ - CO ~ M ~ N ,-~ ~ ,VJ 0- O 
-c-.!)(')ctv'r:t'i.'l-.0O0--. ....-t(), 
('~ ..... ..... ........... 

dsbPDDsbPdbPØ °I ssbPXD• TDDd°I sdjjXsbPbPTDDTD 
d• sdXdsXTj• ssdbPTd TTdTDTTTdTdsXjX - - 

SSSg 
LL' o u) 
P :.:'.Z ~ -::r,-, 
:c :i: z: 

- M 

- (•') 

- (') 

DD 

DD 

DD 

DD 

DD 

0 0, 

DD 

00 

00 

DD 



30 

:i 
() z .... 

qTXXoWjdTC[£TSXjjdØ XXdoWØ jjjj[dX[TjsdsX[X 9d STdTTsTT TdTTTTT Td TT TT 0 0:: c-: 
O) W :!: 
,:,.. O'.l () ... 

w 
(:) 
0:: 
a z 
.... 
z w 
,=i z 
<r 
1- 
(J) 
..J .... 
1- 
Ui ,., 
z .... 
~ z u: 
c::: :::, 
a: 
(J 
LI. 
I- 
Le. =: 

• X££ToWTXX£[X£££XXssoWXoWXXXs[ 
SFSSSSXXXXdX ..-c~..,.. Xd 

a:: 
\.U :,; 

~ ~ <r~ TXXXXTXjjdXdTjXdX[s[XX[d£XTTDXXDTDTS 
tTX ---N- TTTdd TTTTSSSF Td <r z 
t-- ,r 
(Ji I 

i-: 
1:,:. 

~ § 
•££Xd££[oWoWCXT£XTDs[x£XXXTDT£X£££[sXTCdXXX£ ~-..J- --- -- ------ -- ..J 

~ ~ 

(5 

I I I I TT9dXPDSS£TTToWoW[£SS£oW£TS NN ..-c .,......-c..-c ..-c.,... 

0--0 
d[ 

(I)~, N 
_, N 

0 0) (•) - ... 

X Tjd 
N 

d X oW 
Td 

ID 00 
N 

- 00 (•) 

00 

00 

- 00 ('") 

- 00 (I) 

(') 00 
N 

..., 00 
(') 

.,... 00 
<') 

,.... 00 
M 

..., 00 
(I) 



24 

0 co 
0 

w 
(..'.) 
a: 
0 z 
H 

z w 
Q 

~ 
! 
(I) 
SSg 
H 
!- :·r, ~ z 
H 

~ z 
LL 
0:: 
aaJ 
0:: 
0 u. 
! 
LL 

3 
> a: 

(j 
..... 

:-:; , 0 
C££!XdTsdjXdd¢ dsXd• x£sX• dT¢ dX• sdXjjdd 
EM<l: -- -- Ca cc 
C!. ..... 
!- (() 

<I 
! ..... 
0 

dSSgXTs¢ dX[T¢ ¢ ¢ DjXTXTXdXXTjXXs[DHsXTj 
C·) c:" :-,... !,;") ('I ~'-I o,. ,:(1 C: 1 ...:, (•~1 o~ i.i") -.r- \•") q- \0:1 <t ::t·. f•) :.---, IJ') Li) ,..... .,... N (··l ~'"J r-,.. 0-- 

<I TTT• ddT sXXss ssjj¢ T TTdd d 
:c u 

I: 
SSg 
!.i.I -, 
~ ..-c C• N c, ......t ,-.... li') l(J ,.... (i) 0 r,,.... ~::, q- ,:-., q- r,-.. v' 00 I I q-' I'-- !f') c--, CO !i) N .,... °" N T"-4 
T££XXX[dXTå9sjjXTX¢ dXTjjs Tx£[ CX££Xs X§ TTXTXsd d[TXXd TX dX[ dd 
(0 _, 

! w ~ (() 
SSSS DaaJ£TDXTD4£s¢ sD[T£4£X£s4£TD[[sXT¢ TDX¢ [4££[ 
tdåT TTTT TT T TT TT a: Q a: ,( z 0:: 

I: 
H N<p w er; 
XljXdTTDd[¢ X[s¢ X[sXs¢ s2sT¢ DløTjljlDDTDTDTX 
ZN!----¢- --N------NN- ---- 
0 <I: er; er; 
!- ~ 

I NNM-¢NOU10J(•1 - - 
Xw4TC£XXC£XX¢ TTdXjddDT¢ TDTCsCT¢ 4ø X 
XXdXdXdHTs dTXdddssXdTdsssTT¢ TTT 

r.:;, 
~ ...... 

TD d T N 

T DD (") 

DD 

lj d -- 
DD 

T DD 1'1 

NGF D D 
N 

0 DD 
N 



3, 

Ul 
('.) 
0:: 
0 z 
H 

D 
.. 0 
0:: f') 
Ul > 
0 
JTa£ 
( D 
<I N 

I- c,j 
ZIXI 
<1:0 

z 
H 
i: 

...J w 
0 
0 
H 
8· 

E 
J 
<r 
I- 
rp 

0 ~ 
(J) 
t!.J 
...J -,: 
:,:: 

a:: z 

DDDDDDDDDDDT££££££££££££££££££d£££ ...... 

£££T£££££££[££££££££££££££££££x£[££ ...... 

TTTSTSSTSTSTSTTTTTTTTTsTT£XTXTXTXTTTXTTT ssssssssssssssssdsssdsdsdsdsssdsss 

jjXsXjjjXdX[ø dT£TXdsdTdsjjsTsXjd¢ dD - 

£T£TDX¢ D¢ Ø XX££[X£TDdXjsT££TTXsXsXsXdXX 
sd¢ XTTdd TX¢ DD T T TTTTTddd T TXd T SSS dd 

_J 
<r <r oc, 
00:: 
0-t 

;::i 
!JJ z .. 
I: 

!i 
0.. 

0:: 
ul z 
C• 
J 
t() 
<! > ~ 
(L 
Lu 
(o) 
C!l 
0 

n 
I- - I- 
H 
('.) z z z 
<r Ul 

0 Ul 
I- 0:: 
<r Cl 
Q z 

H 
Ul i: 
I- 
(() Cl 
a: Ul 
Ci) I: u. 

0:: w 
H z 
Cl 0 
0:: J 
Ul (() 
> <r 
I I- 
(() (j) 

°' <r 0:: 
I: 0 

!.L. ~ 
l: - ::;: I 
<r 
!.Jj ~ 
C ..J u, 
,: (() 

UJ z '- 
0 i- ~ li, 
Q (!) 

i.,; z 
0:: I.!, ~ H _, Q u. et: 

liJ 
0:: > > u; .... 
i.; c:. 
C!) c:. .... 
* l: 



32 

T£ ~o 
OT tToj 
! SSgSSTo 
LoJ 
(J) c:: 
Dl.JC, 
C( SSg C- u.. SSg 1r, 

(!'. w w 
OT w w c;, c:: D 
I: !££ ~ ,... z (') ~ ...J >-< ,.... L•J I: 
(!j 0 
::> 0: (I) D ~ 01:!lO u. 0 <'l 
Il:'. (() 
c.. z SSg 

L•J SSg ~ ::> <I D 
<I XOTD 
(!'. w z- c:::, 0: <I 
0 L~ c:: ::> ~ ::> <! D ,.... WxF 
I: I- !- 

<I: z 
N SSg w c, =· (f'.1 ;;.r, E :=• o ::i ::r. ...-c 
D ~ :)_ 
co 
°' CCC· ,... :.LI 0 
<I: ::> D 
I: c, ~ 

tri C c:,o 
,:,- jW[ 

" O, SSg 0 
SSg D 
<I (') 

(f.1 I- 
w zo 
C• <I c, 

N 

~ ,.., 
t .:I 

I: 
cu 
z cc 
-< Zu.. 
I: llJ <I 

Cl 
..J) 0 CC ,... <I 
llJ a:: I: 
I- w 
()) 0.. Cl ,... w 
()) ,... u. 
Il:'. .z 
0 (I) <I u. NO: VVG 

0 
llJ (J) 
CJ _J llJ 
er: ..J Cl 
0 <I z I- I- zo 
H <I !- 

0:: 
llJ :> CJ z <I ,... 

...,: z 
(I) (J) z 
llJ (I) 
0: ~ ~ <I 
0:: :c 
0 
LL _J 
I- s LL 

=· i:: 

:c p:: 
:> 
0 z c, 
I- "'j 
:,.: (J) .... <I 
{j) I- 
tr (J) 
u. 
::> 
0 0 
(i") w ,- !- z U) 
<! u; _J ~ 
:J ·:C 
,.._ cc z z 

££££££££4££££££££££££££££££££££NIGXj£ 
;2;2;2;;;2;2;2;;;;4J;;2;2;;;;;;;XX2; 
£££££££££4£££££££££££4£££££££££ø X££ 
X X x< SSSS 

££JxF££££££££££££££££££££££££££££sW[££ 
;XX2£;£;;££;;;££;£:2££;;££££;£;2X2; 
DDXDDDDDDDDDDDDDDDDDDDDDDDDDDDDXSSgGjj TTTTXTTTTTTTTTTTTTTTTTTTTTTT -- ££JxFDDDDDDDDXDDDDDDDDDDDDDDXDDDDDXXDD 
;2X2;;;;;;;X;2;X;;;;;;;;;X;;;;;XX;; 
££X££££££££X£££X£4£££££££D£££££W[X££ -------- TTTTTTTTT ---- -~ XXXDDDDDDDDDSSTS£££XX££££££££Xx£££££SS£X££ 
XXXX;;;;;4J;SSgG;;;XX;;;;;;;;XX;;;;sX;; 
XXDD£££££££X£4£XX££££££££XX££££Xs££ ------~ TTT -~------ TTTT -- XdsXW[jOBV<SSTojXXWxFXX£ø £££££[XjjdXXXjW[dXjX 
;sX;X;XX;XXX;X;XX;;;;XX;;XXX£££X£T;X 
£XX££ø £XX£XCXXX£XX££££XX££££XXX£XsdjX ~~~~ ~ 
££££XXXsX£TTXsTTXX£X££TXsjSSTosssW[dXTsj 
=.,-; ;--.: :---· ~ c,•: (t,: c,4 i.-,; c: ('t~ .,; i.: c: (l': L-; , ... ; ~.-; C: r,: C• C· c, ~-. ((• C o, (•~ ,,., --0 q- 0 0 N ((; :--..: 
X££X[Xx££X£XsdXCø ££x££X££X££X4[x£Xx£XXdTXX 

XXXXsXsXjXsdTXXX SSSS M~M~~ 
XsdTsdsXdd¢ XTT¢ Tsd XT 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDXXDD 
N~ 

£4T££££££4£££££££4£££££££££4£££SSTS£££ 
~"') :-- 

££T££££££££TDDD¢ DDDDDDDljsjjjjjssjj ~~ 
DD¢ d¢ DDDDDDDXDDDXdjjjjjjjjjjdDDDDVXDD ~- - 
........ _ .................... _ ............ - ............ M .... T£XTXT4XTXTTTXTT 
(.•1 (•') (•) er, CJ C·:• (•) ~ () p:, (.•j ~ c:1 er, ~-·, c,·, ':'~ ('°• (•:, ('I"• i:-,. f'i N :-:,--, ~.J (•) N ~-".i (•'"1 (•1 N (•j M C,-J 

XXXXXXXXXJxFXXXXXXXXXXdXX££££XXXXXXTXXX 
ddddddddddddddddddddddddddddddddddd 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS £ SSSS ££x£SSTSTT£TSSTSXTTT[TTTDDTTSSTSSSTS SSSSSSSSSSSSSSSS 
ssssssssdsddsssNIGssSSTosssdsssSFSSSssssssss 

TXTT££SSTSTXSSTSDDTTSSTSSSTSTSSTSDDDDTXTTTs SSSS 
sdss sNIGsSSTSsddsssssNIGTdssTsssdssssssss 

sXssdjjss£[W[[sssjXXXXddjj[jjSSTodjsssddTs 
ø X££££[Xx£££XXWxFXjjjjjjjjXXdXXXsX¢ DDXDDDDDDDDXDDDDDD 
SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS SSSS ~ -..-. -- TT SSSS 

DD¢ XdTsXjdXjXX¢ [XTsXjjXX SSSS XsjjSSToXXx£XSSTS£XX 
X;;XXxJxJX;X;XXsXXsXXXXxJXXXsXXXXXXxJXX 
[[W[XsSSToSSTodSSTod¢ PBV<sdTXs SSSS ddT XsSSTodSSToSSToXjjTs X£ .... 
XX;XXXXXXXXXXDsD;sXXXXXXXXXXXX;;XXX 
££XXsXX£X• [££dX¢ XXdTX¢ ¢ XX[sXX SSSS XjjdXXWxFX 
ddOBV<dSSTo TT TTssT Xd SSSSSSSS ¢ dSSToSSTo SSSS XX SSSS ¢ WxF 
£X[XXdXX• £• x£XXNIGXCsø dW[XXXddXT[T£[CXX 
XXXXsXXXXXXXXXXXXsXXXXXXXXDX;;D;XXX 
XX• XXddXTXXhXXTXsTXT XdT XsTXXdXXTs m r-, 

(.:) ...,: 
~ ...,: ei: (I) ei 

0 ~ !- Z:.!J z ::.:; -(J) :r:~ L!..' LL~ 
:.J.: lf., er: t... a: u.. ,~ :r: "£. - C: c.. ,:::, ..., 0 <I -::> :r: .: ::> 
:a: ~ li: µ: 

i}. :E _j ::::, '-,[ !J.I cc 
C(H <I ,.... -, er. SSg <I 

I (J: u. SSg 0 ::r . .J d 0 (J) .....!. 



27 

0 
00 
0- ..... 

w 
(!) 
0:: 
0 z 

z w 
0 z 
<r 
1- 
(1') 
...J 
H 
1- 
IJ) 
C) 
z ..... 
z 
~ 
Li: a: 
::J 
.X: 
0 u, 
I 
l!. =: 

z 
:> 

Ct: C(1 (I itj- li") ..t; 
q_ ~I,......._""" 
åa z 
<r <I: 
ga ::> 

ri.: 
::> 

,-...S ddlaTS 
0 .............. 

f 
CJ) 

, 1 doWjTT å åO å <ITTjlIGlITDDPITDd 
..... ..... C-.,,.-t.... .... .... 

XX££XXdSSTojoWXssssjSSToss[TdjjddoW 
...... T'"'I .-t .... 

~ :r, X XdxTT• xTTX[oW£xTTJTTTXxTT SSSSS • JTTXXxTTX[xTTxTTXxTTdXlIT£ 3 XXTTddddddjjdDddXddTTTTTTSSTSTXT T 

U'J X 
0 ~ 

ei ~~I 

i- ~~· .,._ 
H<B<Hd<B<XFTSSS[£££FS£FTSSSJTTSlITDDXXDDDTsTj<B<NIGN<GSSToSSToXX£sFTSSS ~ 0 .... ..,......,.MN..,..~ ~ ~N...,. ...,. .... ...,. 
...J 0:: 
H Q 
...J I- 

~ ~ 
Cl) <r 
~ (!) 
H (J) 
jaa<ITTgajjdSSTo°I XTDPITTPIT<B<SSTod<B<doWs<B<jTTjssSSToNIGd°I X£££££T°I 
jsbSSToSSToSSTod<B<sdSSTos<B<ssSSTodSSTodSSTodSSToSSToSSToddSSToddSSToSSToss 
H D 
0:: 0:: u, ~ 

> 
D o-· TD 0- ~ oW 1' oW <B< DD D I'-- <B< j D 
PITX• gTTPITTD<B<jTTolj<ITTjoW dj 

..-4 ...,.N...,...,.......-tN .... ct_. 

j<B< D 
SSToNIG 

- N 
D 
(I) 

0 
(I) 

DD 

DD 

DD 

DD 

DD 

D DD 
(') 

D DD 
(') 

0 NO 
(') 

0 .-<O 
(\) 

D DD 
M 



3M 

cc 
e, 

w 
('.) 
IX 
0 z 

z w 
0 z 
(J: 
1- 
(J) 
...J 
H 
1- 
0) ·~ z 
H z 
t~ z 
LL cc 
:::) 
a:: 
0 
i.!.. 
I 
i.!.. =: 

~ 
I') 

ToG(DlV<jjsTXXDsDlFTS[< åW I å ådDDDDdTslV<soWT 
gr•)~ dlIGd TT 
,=, IX 
0 lill 

I å å å I å I I I å 

XX£££4FTS• TXXs• £• X[• ££££[X[ M~N r4~ ~ ...-4 

XsdXssXTTsTXXT££Xx£XSToGX TT TTT TT TdTT T 
...: 

~ § 
« ££XXXdsToGXoWDdjjssØ XDX[XXDdXlFTS[X£££££ 
££T: TTd TT 
CC ::, 
~.! - 

z o 
~ ~ 
'Xw£££XXXX[4FF[XdddTT• dTTdTdTdX[oWssoW 
0 - to) I- ...J 
D H 
Z å 

i-: 
('.) 
(J) 
z 

![wXTXXdXoWToG4xTS££X[XX[sX[oWsoWX4xTS[ToGdD4xTSX[ WM('.) TddsddTToGd N_N d µ 

H Z 
:,.:: 0 
(() :,.:: 
z z I- ::) w 
(I'. t() 
NISG[aaa<ddsXlFTSXXddoW[sXToGssdoWddsdXsdsoWddjj 
££Tå TT oc FaJ 

~ ~ 
:.:i 
1H 

:.c: ci 
noWXoWXJTTogoWXdTX ~"""'&: r4....➔r-tN ....c(', 

5 l,j· 

I I I 

XTsToWToGXjjoWoWjjDTXDDDDsTD N ,..... ...-4r4 ,..... .-( 

ci z <( 

XdBBJsToG4xTS• ££££[XTT££TTTsXToGoWså å 
8TXCXX[X££• XX• XdXTTdT T 
22 GJ 
Cl :I: 

I i <t 
N 

lFTSoWD 
N 

<t 
N 

0 
(") 

-!I s D D 
N er, 

sjjD D 
(") 

D 
(') 

0 
(') 

0 
(') 

<t 
N 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 

DD 



3Å 

0 
C? ,:,-. 

H z 
~ 

LJJ 
(:) 
0:: 
0 z 
H 

z 
Ul 
A z 
<I 
t 
(fJ 
...J 
H 
: 
(J) ,.::, 
z 
H z 
f 
:J.: cc: 
::) 
cc: 
0 u, 
t u, 
=: .- 

!.i~t ....-( (") q- ...0 (I) 
(r r-,... C·') \,-1 (O ('(I 
!f) q- ....( 1 r-,-.. :.1-, (0 

,X, å å DDTDPITOITd å C".ll'-C~•("1(•·1N xTTS er, 
Lfj 

I"- O:• 0 
N 

:---1/'l N 
C• 0 
... II") 

0 
(V) 

DD 

D DD 
(') 

I/') 
N 

00- 

DD 

t 
Ul 

X: (fJ 
nXaaG¢ TjX<B<NVGuB:<B:NVGNVG<IGNVGXd<IG¢ XDDPVTNVGuB:<I<DDTDOVT<VT<IGXNIG¢ PVT XXdj DD 
::>N::t .,.. ,... M 
0:: A 
<I M( z ei: 

I: 
H <I 
Ul 0:: 
::t ~ Xx£WTjjjTId<<Pdjj<I<XXuB: SSS XOITXXSSFaF SSSSSSSSS £ SSS ¢ dXDDTDXXX o~~ D 00 
ZN~ MMM~~ ~ ~ ~~M~MM~" ~M M 
0 <t 
0:: 0:: 
WT j'.Q 

0 ..., 
T£w[T• xTTTTXxTTSX[XXX SSS Xx£X• C<VTPVT¢ DDsXsX<VTXs££ SSS Xs£ ££ 
dX TdXsssdTIXsTsTTXTIT TIXdd d d<B< X 

t= ~ 
...J 



30 

w 
(.'.) 

" 0 z 
.... 

0 
SS £ 
C:::(') 
w 
:> c, 
;-'.o zo 
<l:N 

I- ttl 
ZØl 
<IO 

z .... 
i: 

_J 
w 
Cl 
Cl .... z:: 

z 
C, 
--:, 
()) 
<I 
i (): 

0 
·LL' 
i 
'.") 
L!J 
_J 
-<( 
I: 

a:: z 

£££T£££££££TDDDDDDDDDDDDDDDDDDX¢ DD 

£TdD£££££££X£££££££££££££££££££[££ .... 

DDDDDDDDDTDDXT££££££X£XX££££££[£££ 
NIGNIGNIGNIGNIGNIGNIGssdsNIGddNIGsssssdsdSSSFssssssdsss 

sjXsTjXdjTj[jj¢ T£d[j£sTsjs[sT• djddSToj .... - .... 

* * £T££X[[£[ssXXXT[XXT• [X[[dT£TXd• ¢ W[¢ X FSSSdSSSFd FSSS d STo d SSSFFSSSFSSSFSSSFSSS SSSS dSSSFSSSF 

£TsX• ££d[dXjjXdX[jsTjdW[dXTDXT[£XXTXXX 
dsX£dTdd TdXsT d SSSSSSSS ddTT TX£ 

""' ""' N..., 

::i w z 
o( 
:E 

:i 
Q.. 

;X 
w z 
D 
J 
ti) 
:I 
:::, 
:( w 
ul 
c,) 
0 
I() 

I- .... 
I- .... 
('.) z z z 
<I w 
0 w 
I- " <I Cl 
Cl z .... 
w I: 
I- 
(I') Cl 

" w 
15) :E 
LL 

" w .... z 
Cl 0 
0:: J w ul 
:> <I 
I I- 

<i) ()) 
:.'. 
<I Ct: 
:E 0 

LL 
Lu 
:E :;: 
<I 
()) :,i 

C _; 
u: 
::E <r, 

w z I- c:::, I- 
;_;, li, 
Q i)) 

!.i.'. z 
" u: u: ,_. 
_; 0 
LL n:: 

Lu ~ ~ > u: I- 
LL: C: 
c,) C: ,.., 
* l: 



0P 

T£ ~o 
JT SSSSS £ z SSSgSTo 
w (,) 0:: 
C• WO 
c-:: ...J 0 
Npµ SSSg ~1 

0:: w w .... 
JT w w (:, 0:: 0 
E zoo 
V .... z (•) 
2 SSSg SSSSS .... H8 er, 0 ::, c:: (..) 0 ~ 0 lOISGD 

L·. 0 d 
tx (.f) 
c.. (SSSg w SSSg 
E :> (t D 
(t ~ ..... 0 
0:: L.:Jz...,.. 
(:) cc (t 
0 LL 
0:: :> ~ :> <:I D .... .... Iii 
I: ~ i- 

<I 2 ,-. :}Lil c, (.t') 
(.(1 Eoo 

:J i:r. ..... c, ~ :l. co ~ "' ... 
0::0 z Hj 

~: :> 0 c, ..... 
I U'ic 

X£ 
D c:, U1 
~(! 
(>. SSSg SaaaF 
STo SSSgj 

<I (") z JT 
$ zo 

-;:r: C• 
N 

~ ~ ll.J ,- -:, 
[U 
z ..... 
-< Z<:t 
l: w åa 

.::i 
TD 0 0:: ,... CL 
w cc (t 
JT w 
(11 (L 0:: ..... <t 
(J) .... i: 

0:: . co 
0 (() w 
LL p:i LL 

0 w z 
(:) SSSg a: 
cc ...J'"") 
,::, <I z JT JT zo ..... <I JT 

0:: 
LIJ ":> ,::i z <I ..... ~ z 
(J) (() 
z 
LIJ (() 
0:: :.: 
~ <I . 

0 E 
tL .J 
f- il.' 
!!, C _, C ~ .... 

:r: 
0::. 
LI.i 
:> 
0 z 

0 
JT J ~ (/) ..... a: 
(f, i- 
0:: (/) 
LLI 
:> 
0 A 
(/) w 
C: JT z (J) 
(t li; SSSg ~ 
::J :r: - 0:: .... 
z z 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDXDD 

;2;2;2;;;2;;;;;;;2£;£;;2;£££;2;x££££ ££££££££££££££££4££££££££££££££££ø ££ 
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS _ _.,... ..... 
jjbJjjjjjjjjjjjjjjjjjjjjjjjjjjjjbJTDDD 

;;X2D2££££;£;4J££££££;£;4;££2;2D2X2; 
££X££££££££££££££££££4£££££££££XX££ .......... _.,..._ __ .,... ~ ..... 
jjbJbJDDDDDDDDDDDDDDDDDDDDDDDNVGDDDDDTDXDD 

£;XX;2;2;2;X;;;X;2;2;2;;£X;2;2;XX;; 
jjXlWojjjjjjjXjjjXjjjjjjjjjlWojjjjjbJbJjj .......... ~ _ .,....,... ~ ..... 
dsHXjjjjjjjlWojjjTjØ DDDDDDDDTDDDDDDDDDXDD 

XXXX;2;2;2;2;2;XX2;;;2;2;XX;;2;XX;; 
XXXXDDDDDDDXDDDDXDDDDDDDDXXDDDD• • DD 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS _ SSSSS 

X• T££TD££XjbJdXbJjjjXjjjjjbJXjjdXjXjbJXsjX 

Xs;XX22X;XX2XX;XX2;2;XX2;XX2X2XXX2X DXXXC££X£DC<<JXDDXD££££XX££CX£D£XsdDD ~~ ~ ~ ~~~~ ~~ ~ ~ ~ 
dXXXwXXX£X££• £XXbJbJjjjjHXdjTjjbJd[TjssXX 
::~. 1,J (•·.: • ...; C: ~ ~ ,j ~.:: (~ q' ~ C: (r~ 1:-: ~~; 1.r: C: "; C: ,.;: ,--~ O ei:; O 0 ¢" ii'":; .,....; ~ o ui o-: tci • ..; 
Xx£XXXXXX£XX SSS Xx£XCC£D££XXX4XCXDXx£dTXC 

C£XTXXX XX££• TXXCXDXTD• XbJ£X££XDXCX• TX 

XXssXTX X£XdXsDXX• XdDXXX;£sdWJXWJdXXX 
TXdd sT sssT~XsXdd• XTT• d• sT [d 

4£££££££££££££££££££££££££££££££[££ 
N ('J 

££TDDDDDDDDDDDDDDDDDDDDDDDDDDDDXXDD . ~, 
££TX£££££££d£££• £££££££££X£££££Xx£££ 

"' i', 

X[sTjjjjljjjXjjjXdjjjjjjljHdjjjjlXjj 
STo XX 

SToTToTToTToTToTToTToTToTToTToSToTToTTTToTToNVGTToTDTDTTo[TTojXTToXTToTTToXTSTSSTS 
NVGs[ssssssssssNVGssdsssdNVGds dsdsssdNVGss 

DDDDDXDDDTDDDDDDXDDTDDDDSTSX£X££X£££££££ 
sssssdsssdddsssddsTsddTTosdssXsssssss 

DXXXDXXXXbJDXD4FTXXXXDXdXX££££XXXXXX SSS XXX 
ddddddddddddddddddddddddddddddddddd 

STSSTSSTSTSTSSTSSTSSTSDSTSCx£TTToTTojTToTToXTToTToTTobJTTToTTojjTToTToTToTToTToTToTToTTo 
sssssNVGssdsddsNVGsNVGssTTosssdsssTTossssssss 

dddddjjddTTobJ[<<JXsdXsDDXTToDTToTToDDsjXlWodddTDTToDd 
x£££££££££X££££XXXXXXx£XXX• ££[XdTjsjjXX££££££TDDDDDDD 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~M~~~~ 

sXjjjjTTojjddTdXjXXTTjXXdDsXXTjXjjTToTjsjTj[TTojjj 

XXXsXXsXXX;XXsXXXXdXXXXdXsXX;XXXDX; 
[[[TjsTToTTodTTod¢ TjsdTToTjs STo ddTTo TjsTTodTToTTosXTTos 

-0 00 

XX;;XXX4JX• DXdXsD;sXX SSS [XXX SSS XX• • ;• • X[ 
jjXTjdTjXjj[¢ [jjdX• XTDd• TD• • XX[sXbJDD¢ DDdjX[X 
ddbJXTTo T TTNVGTT ¢ d TT ¢ dTTo TTX T •• 
[£XdTDTXXTTos[X££X• • XTDDTDT£~XssTToTTodDXdXX 

XXXXXXXXXXX;XXXXXXXXXXXXXXXXXXsXXsX 
XXXXTXXwTDXTXXTXsTSTST dXT XXTXTd• 4TX 

~ q~ 

(:) ~ I: ~ z 0:: :r: <I I: 

" (/) ei z z w .... ! SSSg (J1 

0 :,ti- -:I Z t0 =· l.LIO:.'.J z LIJ •J: w w 
z Pl ..... (/) :c ~ l!_ I !.J.: ~ (C czz z UJ I~ 0:: ") 1S1 Z 
il.' t0 cc u: C: LL ..., z: r;.-41.:; z c -:r -:I <I u; ~- (:1 :::i"""' JT ((, ~ 
p c.. o..., 0 -.:r SSSg ::> ~I::>'J'JL.0(.t•:>Qf,!J <t .... <I TTI ! ::> ........ E:,t 

' ;'.( i.!.' _J -2 ;r: SSSg aaaaF <I:.JJC.::::!X ..... ~ .<:t::J X D :> :::, Lll CC.: ..J 00: 
<I <t CC,._. 0) <I ..... -:i llSSSgox· agaSa9lOISJTTga"Spg D _; Cl: ::> a: -:I C'::J ,:i:., 
J: (J1 <gSSSSSg D J: .J D PO)....!O...(J)Z .L i/J 0i (:j 0 ~ -< (Ji i- z :c (J1 JTaFFN 



03 

w 
C) 
0:: 
0 ! 

z w c:, z a: 
1- 
(1) 
SSSSg 
H 
I 
(( 
C z .... 
z 
((.1 
z 
I.JJ 
ff 
cc 
0 
LL 
I 
L!.. 
:J 

r.:: ... z .... 
:i,: 
4 :,. 
0:: w :,. 
C- 

z 
~ 0 ~ k, ~ --0 l"'.J -o N c:t- t--- l'-' <:" -o 
::> T""4 Z L..:. N ...,. f··~ ("'> (0 (i) c;;t N ...,. ~ 
~ H 

J a 

er co 
a: 
I: 
<I 
:i: 

£££XC• T• XCC• [[£ø døXdX 
;ssTddTTTTdTTTTsdXXT 

djjXX££C[££ø ;d;TX[TdsX TTX TdT 

:z :,. 
££XXXXXXs;jjX££TXDdXXXjjjØ X;T[d[XdX 
J TTTT ddT T TT 
<I > 
o.." 
> 

XQXd[dsT[£XTXsdX[X¢ [XTdX[XTXXjjjXØ 
jXdTTdddd Tddd TTTT TdTT 

0:: if) 
'- 
~(• .,_ 
X[wXXXjjsXXTXXXdX;jXdØ Xdd;[X[sd;TCX SSSSg l< T dTds ddd TTddTT TddsdT 
SSSSg 0:: 
.... 0 
SSSSg I- 
._; l'= 
(J) a: :s:: ,:, 
.... (j) 
£aaXaaJaTT£X[dCTXXXTT[TXX[££CT££C• X£££sXj; 
øsbdXdTXssXdTTssdd;Xdsd¢ dXT TsXjjX 
H D 
0:: 0:: 
LL C:. 

::,: 
> a: ¢ SSSSg[T£X¢ ssjjXXXjjX;s;¢ TXTd;s[dXXTdXC 
0 rl..... ............... ..... ..... 

C) 
0:: 
0 
BB<D8XdXCCXTø dT¢ jjXj[sXjX;X[XsTTs[£X[ K S ~ ..... ..... ...,. ..... ...,....,. ..... N...,. 

li <i: 

XD¢ dTdXsX;XdsXX;sssXDDXD;sX[sjj ~-~.......... ..... ~ ..... 

;X;djjjØ Xø £[XTX£XTTX;dXTT£XC 
dT;sT dddTTT TTdTT TdTT 

z :=' 
pXTds;XXXCXjTds;XXX££X£TdXXXXXø X£ a:~- -- TTTTTddddddddddsX 

X3 

00 0 .-< 
d 

-ei ~ 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

. 0:: ,,, 
(I, LL; X: 

SSSSg æ :> ' li.' 1:JG C 
C 0~ -, 
C ~z ~~ 0 ..., -::x:·~ !! N 
;i: :E :E .:I a: ,., 



00 

w 
(!) 
0: 
0 z 

z w 
A z 
<I 
1- 
(() 
_J 
H 
1- 
(j) 
(:) 
z 
?; z 
I.!. cc 
::i 
0: 
Q 
li.. 
I u, ~ 

Q 
<I 
I- 

N t•:• I I 
NZ 
0 cc 
'.:>:'.'. 

II 
z s 
iJJ .....i l:," I I ! I 
C.:1 i"'•J 
a: er' 
ci.J :t 
"' (.j 

å å å å i I I I I I 

..: 
I) 

X!T[ds• XXdø ø X£XsX[Ts£[T[• TX£ø XX££ 
Xs!TTTTdddTTTT£sdTdTTsddTXT TTdddT 

§ O 

TTXXDD¢ dsXsXjsjjXjjXØ XjjXdj 
TT dddTdTTTdTTT TTdsT 

I I 

0 

0 

0 

!(') C 
N 

0 

a: ~ ~ 
~ p: 
<I~ SXdXONIGSsONIGjXsXONIGXjdONIGdXjssXsXsTT• T£ £Ts j D 
tTksONIGdd¢ ONIGONIG[sdT¢ sONIGsONIGddONIG ONIGX¢ • TTds¢ DDX ¢ DDT s 
<I z 
I- <I 
(j) :X: 

i-: 
('.) 

k k 
( D 
•££CXdT£s XX• TdXONIGssX¢ sONIG ¢ X¢ · ONIGDXsXss¢ ONIGsX D D 
(J) _ _J d TTdsT Ts s 

oc 5 
:,~ I- 

z i::i w -< ,=, 0: 
kXHjXONIGsdsONIGONIGd¢ DXONIGDDXDDX¢ TONIGTXdONIGTDsjjTjjå XDDD D D 
CJ..-1iJ)...-t..-1T""l..-~N-4..-t...-tT""4...-t..-1....-1...-t...-4..-1--c...-t...-t...-t..-1,..... ..-1N...-tT"-1..-1\-...,...-tl"')('•1./" -'(')T"-1 ('I') 
I- _J 
D H z :X: 

<.:) 
H 
_J 

X w 
n• X¢ X• TXXXXsd£X• XTT£TTddssTdTT[£Ts ¢ T£ T £ ::, ...... ,:i\ ...-1..-1 ......, M 
o: m 
5 .~ 



01 

0 
00 

°' - 

<r 
'- i_ 
b 

('J_J-,-4-t..-t~~~-').-tNOO ...... 
c•1 er .:r 
I ::..:, 

"""' q- "J-.t C•'),..... c, C•"""" t-,.. r-,. (::, !D -o c:t ,, (.(1 C-l N ..t:.• (•j - 
XØ lsXX• dXX· · XX• ££• XX££ SSSSSSSS d d SSSFSSSFSSSF 

T• X[• • ddSDsTTdTT• • X[ -- 
r: 
...J 
L:J -;, 
!-- T• Xs• X[sX[C£XSS£• • sdO[• X• Td• [ssXX 
>-<(') ..... 
...J :c 
::::, 0 
(f) ...J 
<I: 0 z z <r ..... 
0:: ~ D Så å å å å å FXXXXdX[SS£X[X££Tø"dTX££T• £[T£ >-<(')!- SSSFSSSFdSSSFSSSFSSSF SSSFSSSFSSSFSSSFSSSF SSSFSSSFdssd 

z 
0 W :c (f) 

C, 
...... 

_;-ij I.!... '1" 
<r ('' " C {_:, 
V ~ -< - 

t--. I' I CV j, ('j 4.J 1-:,.. q- 1:0 .,.., _. j-.,_ l r-,.. (.l\ U1 00 I' l'V) rJJ ('0 q- If) t--- CO O 0-. q- 
SSSF TTT TXXTT µµ SSSF XXTd 

z 
~ 
X£TdX• [XXCX£TXX• XT<:XX°I 4TdXZXT<:XXX£ 
oxOTS TTTTTTTTTTXdXXdlTTdddXXX 
!- <I 
lf.• C 

• ££ - 

[[SS£ 
-(') 

n ro o 

U:· 
C f/'~ 
C ~.z 
,... ,:i: ..... 
:i: :i: T. 

0 
(') 

• N 

°' N 

0 

0 

0 

0 

0 

0 

0 

-~ -."t) 
((, l1. 1.: 
C: ::> ..... 
£4X 
!--t- C z z \"' 
<r <r - 



35 

w 
('.) 
ei: 
0 z 

I- (f) 
zi:xi 
<C 0 

0 
1- 
<C 
C) 

_J 
w 
C) 
C) .... 
:t: 

(( z 

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD 

XXTTTTTTTTTTTTT£££X• [TXXTDXT• £TT 
ddsssssssssssssXssddds dsdssdssss 

T£TTX[sTTT•[XT££XssXsDT££• [¢ XT£[£ - - - 

XXjjXsXDD¢ DDDXs¢ ¢ ¢ XOPGD¢ XDDDTsO<GsDDDO<GO<Gs¢ ¢ 

T sT TT dTd TT• TT TP TTTT T 

z u.. 
C, 

<I 
I 

0 w z 
oC( 
l: 

ei 
0.. 

:X: w z 
0 
J 
i.l.1 
<I > Cl:'. 
!J.: 
(J) 
C!l 
0 
1/) 

I- - I- .... 
('.) z z z 
<C w 
0 w 
I- a: 
<! □□ z .... w I: 
t- 
(I) □a:: w 
(SI I: 
LL a: w .... z □ 0 
0:: "") 
w (J) 
> <! 
I t- 
()) ()) 
:,,: 
<! ei: 
I: (J 

LL 
!.J.: 
}-:: 
I: 
<! 
(J) ~ 
C: ..J 
u.; 
.L (Q 

u.; 
z I- 
{_!i t- 
Cv u.. □ r.,1 

u.. z 
Ct: u.. 
u.; H 

G: C: 
0:: 
!i. 

ei: ::,. 
>- Li: '- t, c:. c:. C ..... 
* l: 



02 

cc 
Ci. 

,;:t 
~I 

w 
i:;:, 
u: 
0 z 

z w 
Q z 
<I 
1- 
(J) 
...J ..... 
1- 
ffJ 
(:1 
z 
H z o:· z u, 
cc 
;:) 
0:: 
0 
LL 
I- 
~ 

I: 
$ ~ 
x[XXdTddddsjjjsTTjsdT[xTTsoWssdsTTddoW[xTToW 
...J z 
...J <I 
H a: 
...J ~ 

z 
a::c::i:t::,o-NC-..fNC"'.•~ 
~'I (:1 
<a z 
<I <I :r ::> 

a, 
::> 

xTTIS0TaF4• FoWoWoW :::, oW[oWdsoWXXXsoWoW[oWsoWoWsoWssoWxTTTX[ - 

E v-, 
()) i- 
w [ w T dd T s T s[£ T T s[ ss d jj xTT oW s oW oW T ss ss --0 oW T oW oWoWjVVI 
...J (.:) -- - M ...J a:: 
H Q 
...J I- 

~ ~ 
(J) <I ~ (.:) 
.... CJ) 
CC t, I 'I (•) d <t C--1 C•) <t U, d N• G NIG d s U1 d T xTT xTT oW N• G oW <t - --0 <t - d Qs - Qs <t' <t ""' ""' ""' 
Q(')(J ""' ..., M 
H D a:: a:: 
IJ. Pl 

-:;; 
:> 

oWISagdFSSSdFSSSdsoWdjdFSSSddoWFSSSFSSSoWoWXTTjsoWdoWssoWxTTdjbt 
0 -- 

(.:) 
cc 
0 
Xs<aTsddsoWoWoWds SSS ddoWddbtbtoWsoWoWT[[TdjbtoWoW 
~ H ~~~ 

cc :> 
<I ...J 
(•) <I 

A 
;:) 
a: 

dJdddddXTTjddoWddoWXsdxTTXdXsXTxTT[X[oWxTTP ~ ~~ 

dXXTdTdsbtsdxTTTTjoWoWssToWssdØ så - 
z 
C -, 
XlXdsoWbtXxTT££X4TdsoWXXxTTCX£TdsoWXXxTTø X4 
<II- TTTTTTTTTTdXddddddddXs 
I- <I 
(/, C:' 

sxTTj 

dXj SSSS 
M 

0 - 
N 

0 

0 

0 

N 

N 

. u: (', 
(J)l.,.!E °' ::> ' ljø 
•. ..J 

f- 1- 0 !! <I <I 



37 

.r 

Q a: 
I 

N (f) 
NZ 
0 
(!:: 
:,:: 

I I 

ti z .... 
W..-. EI 
!.:IN . 

0 cc: a:: (,) u ::.:: 
0-. Cl (.) .... 

w 
(!) 
a:: c, z 

z w 
Cl z a: 
I 
f.I) 
_j 
H 
I 
f_(. 
(!: , 
z 
z 
~ 
lJ., 

~ 
0::: 
0 u.. 
I 
LL 
=! 

Z C; 
iJJ Mt 
p il: or--w ........ 
O....,(f) 
I- _j 
D H z :r 

...: 
(!) 
/J) 
z zu,wo ..... w (•) (!) 

H Z 
~ 0 
(J) :,:: 

z z I- :) w 
0::: t,) 
(!)~:::> ..... dddddssjs SSSSS d¢ ¢ sd¢ [s¢ s¢ dsX¢ ds¢ PVT[ 
(o) .-< :r 
CC: Cl 
0 -< 
0.. a:: 

SSSSFddds¢ å å å å å å ds[sdssdd¢ sds¢ Ds ..... 

(•·, 0-. 0 

N-0 0 

sjj ... 

s<VTD 

¢ 0 
N 

D D 
(') 

0 
(0 

0 
l"l 

... 
l"l 

0 

0 

0 

0 

N 

N 

0 

. u:: ,:i-, is: !.J.. r: c:. ::>, ....... 
G1::,~ 

~~c zz-< 
<I --:i: 



0M 

0 
0) 

°' - 

<t 
0 
CJ) 

f 
<I 
LL 
_J 
::> 
(J) 

w 
C) 
a:: 
0 z 

z w 
0 z 
<I 
f 
(i) 
_J 
H 
f 
(fJ 

2 
H 
z 
(f: z u.: er: 
::> 
c.:: 
0 
u. 
f 
!!, 

c.::i 
f- 

/Sl 0 
XXPXTTjTdddTTTTTX• dTT• ddj£Ts[ 

0 a:: 
(~ f- 
f- (<) 

<I 
f 
i- 
0 

dgXX£[XTXXddTXs• • Tjdjjjd9[• CX[XsX 
slWa T STS dD_dT SSFS SSSSSSSS STS T 

<I 
:X: 
C..:• 

I: 
J 
u.J -:, 
pTT XTX£££X£XXdXXØ sXTXXåjGØ dTs• Xs££TXF 
SSSSS £TXTddd TT soWdTTT dd T TT 
g l: =, C• 
0) J 

<I 0 z z 
<J: H 

0:: 0 ~ 
,-; l'V) ~ 

z c, UJ 
l: :n 

I i I I 

z 
U! ;,- 
ill ~- <t; d NVG (Y) oW <t oW å .1 å å å å å å å I å å I I I å å I å I 

nd 
::> :J 
_j ... 
o<( ::> 

dlT• ddBIT 

å å å å å 

N~O 

FX oW C - 
STS oW d 
I 

0 

- (") 0 

0) 

0 
N 

- 0 (") 

0 

.. 
. er: (Y) 

I;) :l.l E 
00 :> ...... 
DD r.:, 
.. ::> 

f- f- 0 
z z - <I <I 



0Å 

w 
(.'.) 

" 0 z 

I- (,) 
!C <r ,::, 

z .... 
:c 

_J 
w 
Cl 
Cl ..... 
:c 

z cc (f, lL' z I- 
LL u, 
u::. ,: ::, ~ z 
0:: 0 
0 ,..., --:, 
LL ro (/) 
I- ~ <r 
LL I- ::, if, 
---' cc 

Il. 
:> 
<r I: 

<I r 
{~ 0:: [iJ 
z :;i I- .... '=' (J) 
"::i:," a: Ul 4 :.! 
:> .... ~ 
c:: ,!.. .i: 
LU 
:> st 
C, C er 

i,l; z 

XXTTTTTXTTTTTTTTQW£££XXXTX£TXTT• XTT 
ddsssssssXsssdssdsssddds dsdssddsss 

sX[dTQW£TXXsXD¢ TXDXXXdXTTQWQWXTs¢ Ø sQWXX 
~~~~~~~~ ~q~~~ ~ M ~~ ~ ~~~~q~ 

QW¢ QWsQWX[¢ dsQWXQWQWQWssdQWssss[Tssss¢ sXjds 
I -- 

z 
u, 
.::: 
;;; 
i 

I: .... 
ZL!: 
Lt..I ~ 
(:/Qi--. 
_j z :> 
i..:..CI:?:: 
::> (( ...r 
{J"J ~ z 

0 w z 
-< :c 

ei 
!l.. 

!l'. 
LL.I z :=• 
"') 
(/) 
<r 
:> 
X :.u 
(/) 
Ill 
0 
b1 

I- - I- ..... 
(.'.) z z z 
<r w 
0 w 
I- cc 
<r Q 
Q z 

H w I: 
I- 
(_i') Q cc w 
0 I: 
u. 

0: w ..... z 
,::i 0 
a: "') w (J) 
:> <r 
I I- 
(0 (J) 
:s,:; 
<r a: 
I: ~ w 
I: 
I: I 
<r 
()~ ~ .... 
0 ~ 
LL! 
I: !Ji 

Ll.! z I- 
(:) I- , ... t,..' 
0 G0 

u: z cc lJ.' 
~ ,- 

0 c;: (( a.1 
(( :> 
>- ~ 
I- t,; 
l!.' c:- 
0) C:· .... 
* r 



TLF. ( 0 2) 71 41 7 0 

i@!tln"':@ .... l~ --,--~-~-G-RE_~_K_TE-
1
~-N-~-:K-

1
~-~-:-:-uR-:-~-TR_E_N~-~-A-FPT_;_Lo_IG-:-

5
-:-◊~-!-~-NG_I-NG-sRAD>

POSTBOKS 130, 2001 LILLESTRØM 
E;LVEGT. 52. 

RAPPORTTYPE RAPPORTNR. ISBN--82-7247-196-5 
Oppdragsrapport OR 33/80

DATO ANSV.SIGN. ANT.SIDER 

OKTOBER 1980 B.Ottar 39

TITTEL PROSJEKTLEDER 
Overvåking av luftforurensningstil- L.O.Haqen

standen i Norge. Rapport for 2.kvartal NILU PROSJEKT NR 
1980. 

?4A7f:. 

FORFATTER(E) , TILGJENGELIGHET ** 
A 

Leif Otto Hagen
OPPDRAGSGIVERS REF . 

OPPDRAGSGIVER 
.. 

Miljøverndepartementet/Statens forurensningstilsyn

3 STIKKORD (a maks.20 anslag) 
Luftkvalitet l I Svoveloksyder Partikler

REFERAT (maks. 300 anslag, 5-10 linjer)

Rapporten gir resultater av målinger av SO2, sot oo parti-
kulært sulfat for 2 . kvartal 1980 ved 35 målestasjoner over
hele landet. Forurensningsnivået er sammenliknet med norske
og utenlandske retningslinjer for luftkvalitet. Høye verdier
av SO2 er målt ved noen stasjoner nær større industri-
bedrifter.

- 
TITLE Air qua+ity monitoring in Norway. Results from

the period April-June 1980. 
ABSTRACT (max. 300 characters, 5-10 lines)

This report gives results from measurements of SO2, smoke
and particulate sulphate from the period April - June

1980 at 35 monitoring sites all over Norway. The air pollu-
tion levels are compared with national and foreign air
quality guide1ines. High levels of SO2 are measured near
some industrial areas.

**Kategorier: Åpen - kan bestilles fra NILU A
Må bestilles gjennom oppdragsgiver B
Kan ikke utleveres c 

t 


