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PRESENTATION BY THE DELEGATION OF NORWAY 

I n  a p r e s e n t a t i o n  o f  Norway's n a t i o n a l  p o l i c i e s  i n  t h e  f i e l d  o f  

a c i d i f i c a t i o n  two b a s i c  c o n s i d e r a t i o n s  should be p o i n t e d  out.  

F i r s t :  90% o f  a c i d i c  d e p o s i t i o n s  i n  Norway come f rom abroad. Thus, t h e  

problem o f  a c i d i f i c a t i o n  has a genuine transboundary cha rac te r  and can on ly  

be so l ved  th rough  c l o s e  i n t e r n a t i o n a l  cooperat ion.  This  i m p l i e s  t h a t  a 

major  t h r u s t  on our  e f f o r t s  i s  d i r e c t e d  a t  sea rch ing  i n t e r n a t i o n a l  

agreements f o r  t h e  r e d u c t i o n  o f  harmful  substances t o  t h e  atmosphere. 

Second: i n  t h e  f i e l d  o f  environment, c e r t a i n  problems a r e  o f  such 

n a t u r e  t h a t  one cannot awai t  f u l l  s c i e n t i f i c  c e r t a i n t y  on a l l  aspects 

b e f o r e  t h e  necessary a c t i o n  i s  taken. Ac id  r a i n  i s  a problem o f  t h i s  

cha rac te r .  To ou r  minds, t h e  evidence i n  t h i s  case has l o n g  been more than 

s u f f i c i e n t  t o  warrant  prompt ac t i on .  E f f e c t i v e  t e c h n i c a l  s o l u t i o n s  a r e  a t  

hand. We can see no v a l i d  excuse f o r  any i n d u s t r i a l i z e d  n a t i o n  t o  re fuse  t o  

t a k e  e f f e c t i v e  s teps t o  reduce t h e i r  emissions. This  i s .  o f  course, n o t  t o  

say t h a t  we do n o t  need t o  know more about t h e  e f f e c t s ,  causes and 

mechanisms i n v o l v e d  i n  a c i d  ra in .  

I should l i k e  t o  s t a r t  my rev iew  by say ing some words about moni tor ing.  

NATIONAL MONITORING 

I n  1980 a major  m o n i t o r i n g  program was e s t a b l i s h e d  i n  o rde r  t o  eva lua te  

t h e  s t a t u s  as w e l l  as t rends  i n  p r e c i p i t a t i o n  q u a l i t y ,  water  and s o i l  

a c i d i f i c a t i o n  and damages t o  f i s h  and i n v e r t e b r a t e s .  This  m o n i t o r i n g  

program i n c l u d e s  d a i l y  sampl ing f o r  r e g i s t r a t i o n  o f  p r e c i p i t a t i o n  chemist ry  

a t  9 s t a t i o n s ,  d a i l y  measurements o f  su lphu r  d i o x i d e  and su lpha te  i n  a i r  a t  

6 s t a t i o n s ,  and NO measurements a t  3 s t a t i o n s .  There a re  a l s o  monthly 

water  sampl ing i n  16-20 r i v e r s  i n  southern and western Norway, weekly water  

sampl ing a t  4 c a l i b r a t e d  catchments and month ly  sampl ing i n  ground water 

r e s e r v o i r s .  I nc luded  i n  t h e  m o n i t o r i n g  programme i s  a l s o  r e g i s t r a t i o n o f f i s h  

s tocks  i n  l akes  and r i v e r s  as w e l l  as sampl ing o f  t h e  i n v e r t e b r a t e  

communities. 

Our e f f o r t s  so f a r  have been concentrated ma in l y  on t h e  southern and 
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western p a r t  of t h e  country. However, t he re  i s  c l e a r  evidence t h a t  the 

e f f e c t s  of a c i d i f i c a t i o n  are growing a t  an alarming r a t e  i n  t h e  western and 

eastern p a r t s  o f  t he  country  as we l l  as extending s t e a d i l y  f u r t h e r  north. 

We are e s p e c i a l l y  concerned about t h e  i nc reas ing  a c i d i f i c a t i o n  o f  t h e  

salmon r i v e r s  a t  t he  West coast o f  Norway, important as they are both as 

t r a d i t i o n a l  s i t e s  f o r  ang l i ng  and as a genepool f o r  t h e  a t l a n t i c  salmon. 

So f a r  we have focused on t h e  a c i d i f i c a t i o n  o f  lakes and r i v e r s .  I n  

South Norway, an area o f  33.000 km2 i s  a f fected.  I n  t h i s  area, f i s h  

populat ions a re  e i t h e r  e x t i n c t  o r  d r a s t i c a l l y  reduced. Recently, however, 

researchers have repor ted s igns o f  e f f e c t s  i n  Scandinavian f o r e s t s  s i m i l a r  

t o  those observed i n  t h e  c e n t r a l  p a r t s  o f  Europe. The t r e e s  become weakened 

and l e s s  t o l e r a n t  t o  t h e  na tu ra l  s t ress  o f  pests, diseases, drought and so 

on. I n  many places, t h e r e  i s  a s i g n i f i c a n t  reduct ion i n  s o i l  pH. A growing 

number o f  s c i e n t i s t s  consider transboundary a i r  p o l l u t i o n  as a major t h rea t  

t o  our fo res ts .  

t o x i c  metals i n  t h e  environment due t o  long-range a i r  p o l l u t i o n  and 

a c i d i f i c a t i o n .  Our concern i s  p r i m a r i l y  focused on the  metals: aluminium, 

copper, cadmium and mercury. The e f f e c t s  o f  t he  increas ing l e v e l s  are 

a l ready appearing i n  b i r d s  and w i l d  animals. For instance, t he  l e v e l  of 

cadmium i n  l i v e r  and kidneys i n  game i n  Southern Norway i s  t he  h ighest  i n  

Europe, and c l e a r l y  exceeds the  l i m i t s  o f  acceptable d a i l y  in take.  Another 

r e s u l t  i s  t he  reduced s h e l l  th ickness of b i r d s  e g g s ' l n  Norway. Even 

more d i s t u r b i n g  i s  t he  r e s u l t  o f  a s t a t i s t i c a l  survey, showing a 

s i g n i f i c a n t  l e s s  increase i n  t h e  average age o f  people i n  the  areas most 

h e a v i l y  e f fected by a c i d  ra in .  Fur ther  s tud ies must be conducted, however, 

before we can e s t a b l i s h  t h e  cause o r  causes o f  t h i s  r e s u l t .  A t  the moment 

we g i ve  f i n a n c i a l  support t o  a study concerning poss ib le  hea l th  e f fec ts  of 

increased l e v e l s  o f  aluminium i n  t a p  water. 

Another f i e l d  o f  i nc reas ing  concern i n  Norway are the enhanced l e v e l s o f  

RESEARCH PROGRAMMES 

Norway s t a r t e d  coord inated l a r g e  scale research on the  e f f e c t s  of 

transboundary a i r  p o l l u t i o n  i n  1972 when several research i n s t i t u t e s  j o i n e d  

forces i n  t h e  e i g h t  year SNSF programme t o  analyse t h e  e f f e c t s  o f  ac id  

p r e c i p i t a t i o n  on f o r e s t  and f i s h .  

A t  present about 20 m i l l i o n  NOK per year i s  spent on t h i s  type of 
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research  i n  Norway. Of t h i s  The M i n i s t r y  o f  Environment funds about 5 

m i l l i o n  NOK, s u p p o r t i n g  about twen ty  p r o j e c t s  c a r r i e d  ou t  by d i f f e r e n t  

i n s t i t u t i o n s  across  t h e  count ry .  The remain ing  15 m i l l . N O K  rep resen t  

p r o j e c t s  c a r r i e d  ou t  a t  u n i v e r s i t i e s  and research  i n s t i t u t i o n s .  A l l  

p r o j e c t s  a r e  s e l e c t e d  and f o l l o w e d  up by t h e  research  counc i l s .  

S p e c i f i c a l l y ,  I want t o  men t ion  two  o f  ou r  l a r g e s t  p r o j e c t s ,  R A I N  and 

t h e  p r o j e c t  "Fo res t  and Environment, growth and v i t a l i t y " .  

The RAIN-pro jec ts ,  o r  Revers ing  A c i d i f i c a t i o n  i n  Norway, commenced i n  

1984, as a coopera t i on  between Norway, Sweden and Canada. The b a s i c  

ph i l osophy  o f  t h e  p r o j e c t  i s ,  t h a t  i t  i s  s t i l l  p o s s i b l e  t o  r e s t o r e  na ture ,  

p rov ided  t h a t  amounts o f  d e p o s i t i o n  a r e  reduced. P r e l i m i n a r y  r e s u l t s  f rom 

t h e  p r o j e c t s  show p o s i t i v e  r e s u l t s  i n  t h i s  respec t .  The p r o j e c t s  w i l l  s t i l l  

c o n t i n u e  f o r  seve ra l  years .  

T h i s  yea r ,  Norway has s t a r t e d  an  e x t e n s i v e  research  p r o j e c t  c a l l e d  

"Fores t  and environment:  Growth and V i t a l i t y " .  The p r o j e c t  has t h r e e  main 

aims: 1) M o n i t o r y  t h e  h e a l t h  s t a t e  of Norwegian f o r e s t s  t o  d i scove r  e f f e c t s  

o f  a i r  p o l l u t i o n  as soon as poss ib le .  2)  Perform exper imenta l  s t u d i e s  about 

t h e  t r e e s  t o l e r a n c e  t o  0 SO and NO , both  t e s t i n g  each f a c t o r  a lone and 

i n  combina t ions ,  3 )  Inc rease ou r  b a s i c  knowledge o f  t h e  f a c t o r s  which 

r e g u l a t e  t r e e  growth. 

By t h e  end o f  1985 t h e  M i n i s t r y  o f  Environment t o g e t h e r  w i t h  severa l  

n a t i o n a l  research  i n s t i t u t i o n s  agreed upon a frame programme o u t l i n i n g  t h e  

n a t i o n a l  p r i o r i t i e s  f o r  research  on t ransboundary  a i r  p o l l u t i o n .  Dur ing  

t h i s  process, t h e  c u r r e n t  s t a t e  o f  t h e  a r t  was considered. The f o l l o w i n g  

areas  were p o i n t e d  o u t  as p a r t i c u l a r l y  impor tan t :  

- t h e  emiss ions  o f  n i t r o g e n  ox ides  and t h e  fo rma t ion  o f  photochemical  

3' 2 X 

oxydant s 

- t h e  e f f e c t s  on f o r e s t  and o t h e r  v e g e t a t i o n  

- dose response r e l a t i o n s h i p s  between t h e  d e p o s i t i o n  o f  a c i d  compounds 

- e f f e c t s  o f  a lumin ium and heavy me ta l s  on human hea l th .  

and t h e  damages t o  s o i l ,  water,  f i s h  and o t h e r  a q u a t i c  animals 

As w i l l  be w e l l  known by t h e  p a r t i c i p a n t s  t o  t h i s  conference, Norway 

impor tance i n  an a c t i v e  and e x t e n s i v e  exchange o f  i n f o r m a t i o n  p laces  

on research  programmes and s c i e n t i f i c  r e s u l t s  i n  t h e  f i e l d  o f  a c i d  r a i n .  

h i g h  
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EXPECTED REDUCTIONS OF SO NO HYDROCARBONS AND AMMONIA EMISSIONS 
2’ x ’  

By 1984 ou r  n a t i o n a l  emiss ions  of SO were 97.000 tonnes. Thus compared 

w i t h  t h e  1980 emiss ions  we a l r e a d y  have ach ieved a 30% reduc t i on .  The 

Government i n t e n d s  t o  reduce t h e  emissions f u r t h e r  t o  reach 50% o f  t h e  1980 

l e v e l s  by 1993. A p l a n  i s  under p r e p a r a t i o n  by t h e  S ta te  P o l l u t i o n  Cont ro l  

Agency t o  ensure  t h a t  t h e  c u r r e n t  l e v e l s  a r e  r e t a i n e d  and t o  recommend 

a c t i o n s  t h a t  have t o  be taken  i n  o r d e r  t o  reach t h e  goal  o f  50% reduc t i on .  

As a f i r s t  s t e p  f o r  f u r t h e r  r e d u c t i o n s  o f  su lphu r  emissions, new 

r e g u l a t i o n s  demanding t h e  use o f  f u e l  o i l  w i t h  a maximum su lphu r  conten t  o f  

1% i n  t h e  southern  most c o u n t i e s  o f  Norway were i n t roduced  i n  t h e  beg inn ing  

o f  t h i s  year .  It i s  expec ted  t h a t  t h i s  p r o v i s i o n  w i l l  reduce SO emissions 

i n  Norway by approx ima te l y  8.000 tonnes  a year.  

As rega rds  NO emissions, t h e  Norwegian government i n  1984 dec la red  i t s  

i n t e n t i o n  t o  adopt US emiss ion  s tandards  f o r  a l l  new l i g h t  motor veh ic les .  

The necessary r e g u l a t i o n s  a r e  a t  p resen t  under p r e p a r a t i o n  and a r e  planned 

t o  e n t e r  i n t o  f o r c e  i n  1989. With t h e  p resen t  l e v e l  o f  au tomobi les  i n  

Norway t h i s  i s  c a l c u l a t e d  t o  g i v e  a 60-70% r e d u c t i o n  o f  t h e  c u r r e n t  l e v e l  

o f  emiss ions  from t h i s  t y p e  o f  source. To prepare  f o r  t h e  i n t r o d u c t i o n  o f  

c a t a l y t i c  conve r te rs ,  p e t r o l  s t a t i o n s  i n  Norway a l ready  o f f e r  unleaded 

p e t r o l .  Government taxes  on p e t r o l  have been a d j u s t e d  t o  t h e  e f f e c t  t h a t  

unleaded p e t r o l  c a r r i e s  a p r i c e  premium. 

A p l a n  f o r  s t a b i l i z i n g  t h e  emiss ions  o f  n i t r o g e n  ox ides  a t  t h e  1983 

l e v e l  and f o r  f u r t h e r  r e d u c t i o n s  i s  under p repara t i ons .  The emissions o f  

NO f rom s t a t i o n a r y  sources a r e  r a t h e r  l i m i t e d  compared t o  emiss ions  f rom 

mob i le  sources i n  Norway, which amounted t o  app rox ima te l y  85% i n  1982. The 

main reason f o r  t h i s  i s ,  t h a t  we do n o t  have any f o s s i l  f u e l l e d  power 

p l a n t s  and t h a t  c o n t r o l  measures a l ready  have been implemented i n  

i n d u s t r i a l  p l a n t s  which had NO emiss ions  o f  any s i g n i f i c a n c e .  

a r e  expec ted  t o  be ready  by t h e  end o f  t h i s  year .  They i n c l u d e  an 

e v a l u a t i o n  o f  a l t e r n a t i v e  a c t i o n s  t o  be taken, i n c l u d i n g  c o s t  e f f e c t i v e n e s s  

a n a l y s i s .  The r e s u l t  w i l l  t a k e  t h e  fo rm o f  a package, p r o v i d i n g  a l i s t  o f  

p r i o r i t i e s  o f  a c t i o n s  t o  be t a k e n  as w e l l  as a t i m e  schedule f o r  t h e  

a c t i o n s  t o  be taken. 
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Our p l a n s  f o r  t h e  r e d u c t i o n  o f  NO and t h e  f u r t h e r  r e d u c t i o n s  o f  SO 

X 
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LIMING 

Rough c a l c u l a t i o n s  show t h a t  t h e  range o f  340.000 tonnes o f  l i m e  would 

be needed a n n u a l l y  t o  n e u t r a l i z e  t h e  a c i d  water  d e p o s i t i o n  f o l l o w i n g  f rom 

t ransboundary  a i r  p o l l u t i o n  i n  t h e  southern  p a r t s  o f  Norway on ly .  Costs 

would amount t o  app rox ima te l y  250 m i l l i o n  NOK a yea r  i n  a d d i t i o n  t o  a one 

t i m e  c o s t  o f  50 m i l l i o n  NOK t o  l i m e  t h e  a c i d  lakes .  One o f  t h e  reasons f o r  

t hese  h i g h  f i g u r e s  i s  t h a t  we have a much l a r g e r  r u n o f f  and s h o r t e r  

d u r a t i o n  o f  water  i n  Norway than  f o r  i n s t a n c e  i n  Sweden. I n  t h e  l i g h t  o f  

such f i g u r e s ,  i t  shou ld  be e v i d e n t  t o  anyone t h a t  l i m i n g  a l l  a f f e c t e d  

Norwegian watercneds i s  comp le te l y  u n r e a l i s t i c .  

The Norwegian government i s ,  however, spending an i n c r e a s i n g  amount o f  

money f o r  l i m i n g ,  f rom4 m i l l i o n  NOK in 1985 t o  7 m i l l i o n  NOK i n  1986. Th is  

i s  o f  course  f a r  f rom enough. I t i s  j u s t  b a r e l y  enough t o  p a r t i a l l y  t r e a t  

t h e  most s e v e r e l y  a f f e c t e d  l o c a t i o n s  o f  h i g h  economic and r e g i o n a l  

importance, t h e  aim be ing  t o  save some o f  t h e  most va luab le  f i s h  

p o p u l a t i o n s  which a r e  th rea tened.  

L im ing  i s ,  and w i l l  c o n t i n u e  t o  be, j u s t  an emergency measure t o  use i n  

l i m i t e d  areas  i n  Norway. To s o l v e  t h e  prob lem o f  a c i d i f i c a t i o n ,  we have t o  

go t o  t h e  source, t o  reduce t h e  emissions. L iming  j u s t  t e m p o r a r i l y  t akes  

away t h e  symptoms. It i s  an e c o l o g i c a l  a s p i r i n  and n o t  a l o n g  te rm 

s o l u t i o n .  

CONCLUSION 

Be ing  now a t  t h e  end o f  my statement,  I want t o  draw t h e  l i n e  back t o  

where I s t a r t e d .  D u r i n g  t h i s  Conference a number o f  s c i e n t i f i c  r e s u l t s a n d  

advanced models have been presented. I would l i k e  t o  remind you t h a t  

a l t hough  t h e r e  s t i l l  a r e  many s c i e n t i f i c  u n c e r t a i n t i e s ,  we know t h a t  a t  

p resen t ,  t h e  l o a d i n g  o f  long-range a i r  p o l l u t i o n  i s  t o o  h igh .  

I n  Norway t h e r e  i s  an o l d  say ing  which goes " w h i l e  t h e  grass grows, t h e  

cow d ies " .  We shou ld  see t o  i t  t h a t  t h e  cow, wh ich  i n  t h i s  case i s  

na tu re ,  on which we a t  p resen t  a r e  c a r r y i n g  o u t  a g i g a n t i c  and h i g h l y  r i s k y  

exper iment ,  does n o t  s u f f e r  i r r e p a i r a b l e  damage w h i l e  we awa i t  f u l l  

s c i e n t i f i c  knowledge and p e r f e c t  models. 


