
A recently published 
book edited by two 
CSIRO scientists asks the 
question: what does it 
mean to be 'rational' 
about environmental 
planning? 

T h e b o o k reports a study o f the p r o b l e m 
o f salty run-off and con f l i c t i ng land uses 
in Western Australia 's Dar l ing Range (see 
Ecos N o . 4 ) , and delves deep ly in to the 
ques t ion o f h o w scient i f ic in fo rmat ion 
can be used in envi ronmenta l p lanning . It 
l o o k s specif ical ly at Western Austral ia 's 
Murray River and its ca tchment . 

T h i s river is b ig e n o u g h to make a large 
con t r ibu t ion to Perth's water supply. U n ­
fortunately, t hough , it has a salt con ten t 
m o r e than d o u b l e the W o r l d Hea l th Or­
g a n i z a t i o n ' s r e c o m m e n d e d l e v e l fo r 
dr inking-water . D a m m i n g s c h e m e s , or 
changes in land use in the ca tchment , 
c o u l d p r o d u c e water wi th an acceptable 
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How rational can planning be? 



salt con ten t . But are any o f these s c h e m e s 

justif iable, and i f s o , o n wha t g rounds? 

T h e study grappled wi th this ques t ion . 

A salty surprise 

T o the p ioneers w h o began to o c c u p y the 

M u r r a y c a t c h m e n t i n the 1 8 3 0 s , the 

6 6 0 0 0 0 sq . k m o f u n t o u c h e d c o u n t r y 

provided the oppor tuni ty to establ ish a 

better l i fe . A t first the settlers l o o k e d for 

grass o n w h i c h sheep c o u l d feed and for 

rel iable water-holes . A r o u n d the turn o f 

the cen tu ry , they c l ea red m o r e o f the 

country and the emphasis shifted to wheat-

g r o w i n g . 

A s a result o f the c lear ing , m o r e salt 

f o u n d its w a y in to the Murray. ( A b o u t half 

the c a t c h m e n t is n o w cleared.) Po l l u t i on 

o f land and waterways by salt as a result o f 

agricul ture has been the b ig surprise that 

land managers , bo th p u b l i c and private, 

have had to face in Wes te rn Austral ia . 

A l t h o u g h the l ink began to b e suspected 

before W o r l d W a r I , it was n o t unt i l 1976 

that regula t ions o n c lear ing were intro­

d u c e d for s o m e privately o w n e d land. 

T h e p r o b l e m has g iven rise to a n u m b e r 

o f conf l i c t s b e t w e e n interested g roups . 

Perth householders and industry wi l l want 

m o r e fresh water in future. Refores ta t ion 

c o u l d i m p r o v e water quality, but farmers 

wi l l n o t want to see profitable land turned 

back to forests. In the areas that are still 

f o r e s t e d , fu tu re b a u x i t e - m i n i n g m a y 

affect water quali ty — and offend conse r ­

vat ionist g roups as we l l . 

I n the early seventies , a study team, 

b r o u g h t together by D r D a v i d Bennet t 

f rom a m o n g staff in CSIRO and Wes te rn 

Austra l ian State g o v e r n m e n t a g e n c i e s , 

b e g a n th ink ing about h o w to use sc ien­

tific k n o w l e d g e m o r e efficiently in s u c h 

cases . T h e y eventual ly d e c i d e d to l o o k at 

benefit—cost analysis, and study different 

s c h e m e s for land and water use in the 

Murray ca tchment , us ing a c o m p u t e r to 

find the best s c h e m e . T h e a im was to see 

whe ther this approach (a fo rm o f systems 

ana ly s i s ) c o u l d p r o v i d e a sa t i s fac tory 

f ramework for handl ing sc ient i f ic infor­

ma t ion in envi ronmenta l p lann ing . 

T h e team put a lot o f effort in to c o m ­

paring benefit—cost analysis w i t h other 

m e t h o d s , and w o r k i n g ou t w h e n and w h y 

it s h o u l d b e used. T h e b o o k , titled ' O n 

Rat iona l G r o u n d s ' , con ta ins a detai led 

d i s cus s ion o f these matters. 

Data base 

W o r k i n g f rom rainfall records and f rom 

land-form maps prepared by scientists in 

the CSIRO D i v i s i o n o f L a n d R e s o u r c e s 

M a n a g e m e n t ( n o w t h e D i v i s i o n o f 

The Murray collects 318 million cu. m 
of water per year, on average, but it's 
too salty to use (more than 1200 mg per 
L) . Perth currently consumes about 150 
million cu. m per year. 

G r o u n d w a t e r Resea rch ) , the t eam began 

its Murray ca t chmen t benefit—cost analy­

sis by d iv id ing the ca t chmen t in to zones 

o n the basis o f their suitability for differ­

en t types o f ag r i cu l tu re , fores t ry , and 

m i n i n g . 

T h e nex t c o m p o n e n t o f the data base 

c a m e f rom scientists w h o had been study­

ing the salinity p rob lem. Agricul tural land 

releases m o r e salt and less water to streams 

in the east o f the ca t chmen t than it d o e s in 

the west , and the scientists were able to 

supply est imates o f h o w m u c h water and 

salt w o u l d f l o w f rom e a c h z o n e , for each 

type o f land use . 

T h e n team m e m b e r s w o r k e d out sets o f 

f igures for all the expenses and returns to 

be expec ted f rom e a c h land use in each 

z o n e . A m o n g these were the value o f the 

water i tself and the cos ts due to damage 

f rom salinity. Engineers f rom the Perth 

Met ropo l i t an Water Supply Sewerage and 

Dra inage Board ca lcula ted cos t s for t w o 

d i f f e r e n t s c h e m e s f o r d a m m i n g t h e 

Murray. In o n e s c h e m e a s ing le d a m c o l ­

lects all the ca tchment ' s water, wh i l e in 

the o ther the salty water f rom the eastern 

ca t chmen t is co l l ec t ed i n an upper d a m 

and p iped past a l o w e r d a m that co l l ec t s 

the better-quality water. 

T h e t e a m t h e n u s e d b e n e f i t - c o s t 

analysis o n these est imates. T h i s k ind o f 

analysis attempts to assess the net (bene­

fits m i n u s cos ts ) effect o f a s c h e m e o n 

society 's welfare. It also compares the cos t 

o f the s c h e m e w i t h the w i l l i n g n e s s o f 

p e o p l e to pay for its products (for example , 

water) . 

S o m e t i m e s w i l l i ngnes s to pay is easy to 

measure . I n the Murray study, the value 

M o s t of the salinity comes from the 
eastern part of the catchment, where 
little forest remains. 
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o f land uses s u c h as t imber p r o d u c t i o n 

was relatively easy to ca lcula te , a l t hough 

s o m e degree o f uncertainty inevi tably re­

mained . H o w e v e r , land uses wi th a 'p ro­

duct ' that is no t sold in a market posed 

m u c h greater p rob lems . In these cases , 

what p e o p l e w o u l d be w i l l i ng to pay for 

the 'p roduct ' was not k n o w n . Rec rea t ion 

is o n e s u c h produc t . Water is another be ­

cause , a l t hough c o n s u m e r s pay for it, its 

pr ice is no t de te rmined by a market but set 

by an authority. 

M u c h o f the study c o n c e r n e d ways o f 

gett ing a round these p rob l ems , a l t hough 

s o m e aspects — for example , va lu ing the 

benefits o f hav ing conserva t ion areas — 

were abandoned as too difficult . Instead, 

exis t ing and p roposed conserva t ion areas 

were i n c l u d e d as constant features. 

T h e b o o k points out that p e o p l e are 

often r ightly susp ic ious o f the appl icat ion 

o f benefit—cost analysis to s u c h intang­

ibles . T h e reason for at tempting to value 

them is that the market, left to itself, wi l l 

s e l d o m handle them properly. I f s o m e ­

thing is 'as free as the air' p e o p l e wi l l 

over-use it w i thou t wor ry ing w h e r e m o r e 

is to c o m e f rom. T h i s appl ies , for ex­

ample , to the farmer w h o clears his land 

wi thou t hav ing to pay for the effect that 

t h e s a l t r e l e a s e d h a s o n t h e w a t e r 

downs t r eam. 

If something is 'as free as the 
air', people will over-use it. 

O n c e the valuat ions o f land use were 

c o m p l e t e , the task was to find the best al­

loca t ion o f land uses to the var ious ca tch­

men t z o n e s , for each water d e v e l o p m e n t . 

A s we l l as p r o d u c i n g a land use plan for 

the ca t chmen t , this p rocess p rov ided the 

m o s t op t im i s t i c assessment o f the net 

benefit o f the water deve lopmen t . T h e 

m e t h o d used was a compute r i zed tech­

n ique ca l led ' l inear p r o g r a m m i n g ' , w h i c h 

s implif ies this k ind o f a l loca t ion p r o b l e m 

' by a s suming that t w o hectares o f any land 

use give tw ice the net benefit o f o n e , u p to 

whatever l imi t is set by what the user 

thinks is poss ib le or acceptab le . 

S o m e results 

T h e scientists say that the p r o b l e m s in 

va lu ing land uses , p lus uncertaint ies in 

scient if ic p red ic t ions , mean that details o f 

the plans p r o d u c e d by the c o m p u t e r as 

'best shou ld be taken 'wi th a grain o f salt'. 

But definite and stable c o n c l u s i o n s d o 

emerge . 
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The salt comes from clearing land for 
agriculture. 

The model of the Murray catchment 
shows that the less forest there is, the 
greater the water yield, but salinity 
increases also. 

n e w land uses may s h o w that it is not 

necessary to reforest so m u c h o f the ca tch­

men t in order to make the water quality 

acceptable . 

T h e b ig differences in agricultural area 

be tween the diagrams po in t to o n e gen­

eral c o n c l u s i o n — that the poss ib le land 

use con f l i c t s over salinity tend to bo i l 

d o w n to the s ingle ques t ion : h o w m u c h 

agriculture shou ld there be? T h e different 

ways o f mee t ing water standards have little 

effect o n the other land uses , i f ach iev ing 

the greatest net benefit to soc ie ty is the 

goal . 

Are any of the schemes 
justifiable? 

T h e b o o k points out that c o n c l u s i o n s 

like this can some t imes be reached by an 

alert thinker wi thou t the he lp o f systems 

analysis. H o w e v e r , this requires deep in­

vo lvemen t in the subject-matter and the 

l uck to make the right menta l c o n n e c ­

t ions at the right t ime. T h e p rocess o f sys­

tems analysis helps reduce the need for 

luck , and acts as a c h e c k that other factors 

d o no t have unexpec t ed effects o n the 

c o n c l u s i o n s . 

W h a t does it all mean? 

L a n d u s e p l a n n i n g i n v o l v e s t h r e e -

corne red relat ions be tween the c o m m u ­

nity w i th its requirements , the scientists 

w h o c a n say what is t echnica l ly poss ib le , 

and the planners w h o try to m a t c h what is 

wanted wi th what can be d o n e . 
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T h e pie charts in the b o x s h o w h o w the 

s tudy sugges t s l and uses c a n bes t be 

divided u p in the ca tchment , d e p e n d i n g 

o n whether w e bui ld n o dam, o n e dam, or 

two dams. T h e calculated annual values 

i n e a c h c a s e s u g g e s t that a o n e - d a m 

s c h e m e w o u l d resul t in a net l o s s to 

society , h o w e v e r we l l ex is t ing land uses 

were arranged, wh i l e a two-dam s c h e m e 

c o u l d s h o w a small profit. 

T h e differences are not very great, h o w ­

ever, and the figures suggest that neither 

d a m op t ion is very invit ing. C o n s i d e r i n g 

the l ikely cos t o f the dams , this c o n c l u ­

s ion c o u l d be important . 

What c o u l d c h a n g e this c o n c l u s i o n ? 

T h e d e m a n d for water in Perth may rise 

m o r e qu i ck ly than was assumed. Perhaps 

it wi l l be s h o w n that salt in water causes 

less damage to d o m e s t i c appl iances than 

has been thought , so a l lowable salt levels 

can be raised slightly. Or research into 



Three scenarios considered by the study 

The study looked at the best way of ap­
portioning land use in cases involving dif­
ferent numbers of dams (none, one, or 
two). 

For the no-darn case, the results sug­
gest very little change from existing land 
use. 

When one dam is built and land use is 
constrained such that salinity is kept be­
low 500 mg per litre, much land has to be 
planted to forests. 

When two dams are constructed, the 
lower (below Nanga Bridge) stores good-
quality water; the upper dam diverts 
saline headwaters just below the junction 
of the Hotham and Williams Rivers. Land 
use is very similar to that with no dams. 
The differences in monetary value be­
tween the three options are not very great, 
considering the uncertainties in the data. 
This suggests that neither dam option is 
very inviting. 

Members of the study team believe sys­
tems analysis offers some hope of bring­
ing the corners closer together. This is 
because it provides ways of bringing to­
gether large quantities of scientific infor­
mation, and gives some tests of whether 
society's demands conflict and whether 
projects are worth while. 

But the techniques involved are imper­
fect as well as complex and hard to ex­
plain. Their complexity means that few 
members of the community have the 
patience to understand them, and their 
imperfections mean that they don't pro­
vide definitive solutions to environmental 
problems. 

Balancing these good and bad points, 
the team arrived at the following position: 
to be rational about environmental plan­
ning means being prepared to justify a 
plan in as much depth as possible, both to 
those who gain by it and those who lose. 
Systems analysis can certainly help pro­
vide justification in depth. Planners (and 

Systems analysis provides 
ways of bringing together 
large quantities of scientific 
information. 

The result of clearing: saline water rises 
and kills vegetation. 
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others) who reject it without providing 
better justifications for their projects are 
doing less than society may rightfully 
demand. 
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