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The recent prolonged dry spell over much of Australia 
must have made many farmers wish they were 'drought-
proofed' by suitable river dams. 

T h e continent* s very variable rainfall 

c auses great f luc tuat ions in the f l ows 

a long rivers. Because dams store s o m e o f 

a wet year 's e x c e s s for use in dry years, 

they have he lped to expand the areas in 

w h i c h p e o p l e c a n g r o w c rops . Austral ia 

n o w has m o r e than 3 0 0 large dams , in­

c l u d i n g 117 o n the M u r r a y - D a r l i n g 

sys tem a lone . 

T h e idea o f obs t ruct ing a river and 

ho ld ing back a large v o l u m e o f water may 
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s e e m s imple , but in pract ice a d a m may 

have many far-reaching and unexpec t ed 

inf luences o n the landscape, its flora and 

fauna, and even the success o f the very 

enterprise it is de s igned to sustain. A n 

e x a m p l e o f the c o m p l e x i t i e s that may 

arise is p r o v i d e d by the p l an to d a m 

Queens l and ' s Burdek in River . 

T h e val ley o f the l o w e r Burdekin sup­

ports a variety o f c r o p s , p redominant ly 

sugar cane and r ice, and the region 's four 

sugar mi l l s ach ieve about 16% o f A u s ­

tralia's sugar p r o d u c t i o n . T h e s e c r o p s 

g r o w under irr igation: 39 000 ha rece ive 

their water f rom sha l low unde rg round 

aquifers a round the t o w n s o f G i r u , Ayr , 

and H o m e H i l l , and water is p u m p e d 

from the Burdekin on to another 4500 ha. 

T h e Q u e e n s l a n d g o v e r n m e n t w o u l d 

like to d o u b l e the cultivated area, but the 

present regulated water resources are not 

adequate to irrigate m o r e land. T h e Bur­

dekin carries a great deal o f water, o n 

average 9 m i l l i o n megal i t res a year, but 

too irregularly — nearly nine-tenths o f 

the f l o w c o m e s dur ing the we t season, 

f rom January to Apri l . T h e other months 

are relatively dry, and every year in O c ­

tober and N o v e m b e r there is an even 

c h a n c e that the river w i l l s top f l o w i n g 

al together. 

A s for the aquifers, they are already 

over -explo i ted . A l l the suitable ground­

water is be ing used u p faster than it is 

b e i n g naturally r ep len i shed , and e a c h 

year the aquifers are ' t opped up ' wi th 

water p u m p e d out o f the river into special 

recharge works — up to 60 0 0 0 mega ­

litres in s o m e years, w h e n the river f l o w 

permits . 

T h e State gove rnmen t has therefore 

d e c i d e d to m a k e a l a rge rese rvo i r by 

d a m m i n g the Burdekin . T h e idea is no t 

n e w : various d a m sites have b e e n sug­

ges ted for a lmos t a century, but last year 

the Q u e e n s l a n d gove rnmen t dec ided o n 

a site above Burdekin Fal ls , 160 k m f rom 

the r ive r m o u t h , and in A u g u s t the 

C o m m o n w e a l t h a n n o u n c e d that it w o u l d 

pay for the dam. T h e State is to mee t the 
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cos t o f pre l iminary w o r k s , s u c h as ac­

cess roads , and the d e v e l o p m e n t o f the 

n e w irr igation area. 

T h e p r o p o s e d d a m w o u l d p r o b a b l y 

have a spi l lway 6 0 0 m w i d e and 32 m 

h igh , re taining 1•75 m i l l i o n megal i t res 

o f water. T h e d e s i g n a l l ows later he ight ­

e n i n g o f the d a m by 1 4 • 6 m , to create a 

reservoir o f 8•5 m i l l i o n megal i t res and 

permi t hydro-electr ic i ty genera t ion . 

U n d e r the p roposa l , the d a m w o u l d 

take 5 - 7 years to bu i ld . Water w o u l d 

f l o w f rom the d a m d o w n 100 k m o f the 

river c h a n n e l to Clare W e i r , w h e r e it 

w o u l d be l ifted 2 0 m in to cana l s and 

p i p e l i n e s to s u p p l y d e v e l o p i n g fa rm­

lands and perhaps the ci ty o f T o w n s -

vi l le . T h i s pro jec t w o u l d , over about 2 0 

years, increase the area o f irrigated land 

by 45 0 0 0 ha. 

T h e s c h e m e w o u l d also create an in­

land fresh-water lake no t far f rom s o m e 

o f nor thern Q u e e n s l a n d ' s major t o w n s . 

T h i s lake c o u l d prove particularly p o p u ­

lar f o r r e c r e a t i o n i n s u m m e r , w h e n 

m a r i n e ' s t ingers ' ( b o x j e l ly f i sh ) are a 

hazard o n the coas t . 

Ecological study 

T h e federal gove rnmen t , before agree ing 

to participate in the s c h e m e , asked CSIRO 

and the C o m m o n w e a l t h Depar tmen t o f 

Nat ional D e v e l o p m e n t and Energy to set 

u p a j o in t study g r o u p to assess the e c o ­

l o g i c a l impl i ca t ions o f the pro jec t . 

T h e group , formed in M a r c h 1980, was 

requested to report by the end o f the fo l ­

l o w i n g July, and so had little oppor tu­

nity for o r ig ina l observat ions . T h e study 

team rel ied substantially o n a large b o d y 

o f in format ion already c o m p i l e d by o ther 

p e o p l e — par t icu la r ly o f f i ce r s o f the 

Q u e e n s l a n d g o v e r n m e n t , but a l so re­

searchers at James C o o k Universi ty o f 

N o r t h Q u e e n s l a n d , t he Q u e e n s l a n d 

M e d i c a l R e s e a r c h Ins t i tu te , a n d t he 

Univers i ty o f Western Austral ia. 

Valuable as this information was , it left 

many gaps in the full p ic ture needed for 

conf iden t pred ic t ions and detai led plan­

n ing . T h e Burdek in ca t chmen t is a large 

area, and n o s ingle c o m p r e h e n s i v e envi ­

ronmenta l study o f it has ever been made . 

R e s e a r c h has either been o n restricted 

top i c s or o n smaller ca tchments wi th in 

the r e g i o n . T h e s tudy g r o u p ' s repor t 

therefore strongly r e c o m m e n d s detai led 

surveys, especia l ly o f the aquifers and 

native ecosys t ems o f the p roposed n e w 

irr igation area. 

T h e team did no t find any major o b ­

stacle to the projec t , but it d id identify 

t w o par t icular hazards: p o l l u t i o n and 

salinity. 

It w o u l d have been c o n v e n i e n t if the 

p r e s e n t i r r iga t ion s y s t e m c o u l d have 

suppl ied c lues to the env i ronmenta l i m ­

pact o f the p r o p o s e d n e w s c h e m e . U n ­

fortunately it c anno t ; the t w o s c h e m e s 

are different. A t present m o s t water is 

p u m p e d f r o m s h a l l o w a q u i f e r s o n t o 

p e r m e a b l e so i l s w i t h n o c o - o r d i n a t e d 

drainage system. C h e m i c a l s s u c h as fer­

tilizers and pesticides are l eached into the 

soils and excess water eventually finds its 

way b a c k into the l oca l aquifers. 

T h e p roposed n e w d e v e l o p m e n t areas 

w o u l d h a v e s u p p l y c h a n n e l s and c o ­

ordinated drainage systems d i scharg ing 

ul t imately in to the sea at B o w l i n g G r e e n 

and Upstart Bays . T h e report est imates 

that, w h e n d e v e l o p m e n t is c o m p l e t e , 

s o m e 9 0 0 tonnes o f n i t rogen f rom fertil­

izers and m o r e than 1 tonne o f o r g a n o -

Mangroves, saltflats, and grassland fringe Bowling Green Bay. The sand spit, Cape 
Bowling Green, shelters the bay. 

chlor ine insect ic ides c o u l d drain into the 

sea each year. T h e authors add that these 

are conservat ive estimates, as the area o f 

land deve loped c o u l d eventual ly e x c e e d 

that used in the ca lcu la t ions . 

The team did not find any 
major obstacle to the project, 
but it did identify two 
particular hazards: pollution 
and salinity. 

T h e s e c h e m i c a l s c o u l d ser iously af­

fect the animals and plants o f the littoral 

and mar ine c o m m u n i t i e s a l ong that part 

o f the coas t . T h e es tuar ies and t idal 

c r e e k s are the b r e e d i n g g r o u n d s and 

nurser ies o f m a n y fish wi th c o m m e r c i a l 

and sport ing va lue , s u c h as m a n g r o v e 

j a c k and bar ramundi , and the l i t toral 

z o n e a lso supports an unusua l ly large 

n u m b e r o f birds (98 spec ies ) , i n c l u d i n g 

b r o l g a and m a g p i e g o o s e . T h e c o r r e ­

s p o n d i n g habitats in the T o w n s v i l l e and 

I n g h a m districts attract o n l y 66 and 57 

spec ies respect ively. 

Salt o f the earth 

Salinity c o u l d p o s e p r o b l e m s , and even 

affect the product ivi ty o f the n e w devel­

opmen t , unless the project designers take 

adequate precautions. T h e p roposed n e w 

i r r iga t ion area straddles the Burdek in 

River , and inc ludes a variety o f soils with 

contras t ing drainage character is t ics; the 

risk o f salinity affecting c r o p s therefore 

takes different forms i n different p laces 

wi th in the area. 

Farms o n the right bank w o u l d , under 

the p roposa l , b e fed by a perimeter canal 

r u n n i n g o v e r s l o p e s o f a r e l a t i v e l y 

p e r m e a b l e s o i l o v e r l y i n g a l e s s pe r ­

meab le o n e . T h e deeper layers ho ld s o m e 

salt, but i n the past deep- rooted native 

trees have prevented all but a little d o w n -

s lope drainage. 

Al ready s o m e c lear ing has led to in­

creased dra inage and loca l i zed saliniza-

t i o n ; any l e a k a g e f r o m the p r o p o s e d 

irr igation canal c o u l d cause m o r e exten­

sive sal inizat ion. T h e study g r o u p rec­

o m m e n d s that irrigation channels should 

be l i ned wherever they c ros s relatively 

pe rmeab le so i l s . 

A different hazard faces parts o f the 

r ight bank area b e t w e e n M o l o n g l e Creek 

and the E l l io t River . U n d e r the irr igable 

soi ls run s o m e o l d stream channels (prior 

Streams), and the regional groundwater is 
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qui te sal ine. I f water leaks f rom irriga­
t ion channe l s or drains f rom irrigated 
farms in to the prior streams, these c o u l d 
b e c o m e 'pressure aquifers ' , c aus ing sal-
inizat ion o f the surface soi l s . 

T h e proposed developments o n the left 
bank mos t ly invo lve heavier so i l s over ly­
ing an o l d delta o f the Burdekin. T h i s o l d 
de l t a c o n s i s t s o f an aqu i f e r s y s t e m , 
sal ine in parts. A l t h o u g h the scientists 
rate the hazard here b e l o w those o n the 
right bank, they d o r e c o m m e n d a m o r e 
intensive survey o f these aquifers, to he lp 
m i n i m i z e the risk o f irrigation shift ing 
the salt to p laces where it c o u l d affect 
c rops . 

Major floods 

T h e l o w e r Burdek in val ley is subjec t to 
pe r iod ic se r ious f l ood ing , and the p ro ­
p o s e d d a m c a n n o t d o m u c h to alleviate 
that p r o b l e m . A b o u t two- th i rds o f all 
f l o o d s d e v e l o p i n the c a t c h m e n t area 
above Burdek in Fal l s , and m o s t o f these 
shou ld be con ta ined by the dam, but the 

w i d e spi l lway w o u l d hardly reduce the 
f low o f major f loods deve loping above the 
Fa l l s , or o f those or iginat ing f rom the 
B o w e n River , w h i c h j o i n s the Burdekin 
b e l o w the Fal ls . 

T h e report urges that the impl ica t ions 
o f f l ood ing should form an important part 
o f the detailed p lann ing o f the project . 
C o m p u t e r m o d e l l i n g c o u l d predict the 
behaviour o f f lood-waters , and he lp de­
s igners dec ide , for example , whether and 
w h e r e to cons t ruc t levees . 

W h e n fu l l , the first-stage rese rvo i r 
w o u l d submerge 2 2 0 0 0 ha, and a fur­
ther 32 000 ha w o u l d b e l iable to inun­
da t ion du r ing large f l o o d s . T h i s land 
supports w o o d l a n d c o m m u n i t i e s that are 
apparently we l l represented e l sewhere . 

T h e report points out that scientists d o 
no t k n o w e n o u g h about the c o m p o s i t i o n 
o f the w o o d l a n d c o m m u n i t i e s in the 
p roposed n e w d e v e l o p m e n t area to say 
whe ther all the l o c a l native animals and 
plants are already adequately protected in 
nat ional parks. T h e authors argue that, 

even i f n o n e o f the c o m m u n i t i e s threat­
ened proves to be u n i q u e , every effort 
s h o u l d be m a d e to c o n s e r v e as m u c h 
natural vege ta t ion as p o s s i b l e , as the 
l o w e r Burdek in val ley h o l d s o n e o f the 
largest r emain ing areas o f the w o o d l a n d 
c o m m u n i t i e s o f the coastal plain. 

B ig rivers carry e n o r m o u s quantities o f 
sed imen t — i n the case o f the Burdekin , 
prhaps 3•5 m i l l i o n tonnes a year. T h e 
in tervent ion o f a d a m w o u l d c h a n g e the 
pattern o f e ros ion and depos i t ion in ways 
that are difficult to forecast wi thout m u c h 
m o r e informat ion , but o n e poss ib le out­
c o m e is the eventual disappearance o f a 
p rominen t spit o f land, C a p e B o w l i n g 
Green . 

T h e spit f o rmed over a l o n g per iod 
from sand carried d o w n the Burdekin and 
then a long the coast by sea currents. It is 
uns table land: l ike a bank ba lance , the 
cape is the f luctuat ing p roduc t o f depos ­
its and wi thd rawa l s . A t present , it is 
h o l d i n g its o w n . Wha t waves e rode , the 
river r enews . 

The project would, over 
about 20 years, increase the 
area of irrigated land by 
45 000 ha. 

T h e scientists canno t make conf iden t 
pred ic t ions about the spit 's future until 
surveys have provided e n o u g h facts to 
feed mathemat ica l m o d e l s , but they d o 
warn that the d a m wi l l cu t o f f the supply 
o f coa r se sed iments f rom h igher u p the 
river. Eventual ly , a l t hough perhaps on ly 
after decades or even centur ies , so m u c h 
o f the sand n o w in the l o w e r Burdek in 
channe l wi l l have been flushed out o f the 
river that the spit may b e unable to make 
g o o d its losses . 

Severe damage , l ike that infl icted by 
C y c l o n e Al thea in 1971 , w h e n the spit 
was nearly breached, w o u l d not be re­
paired. I f the cape did disappear, B o w l ­
i ng G r e e n Bay w o u l d l o s e its pro tec t ion 
against waves and currents, and the bay's 
p r a w n a n d c r a b i n d u s t r i e s c o u l d be 
threatened. 

John Seymour 

More about the topic 

'Burdek in Pro jec t E c o l o g i c a l Study. ' Ed . 
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