TIVE SCOURCES

Introduction
Bl e

This papexr esents an overview of the major water resourc avail-
able in tne sout’ est region of the State and possxble demands on
them. Surface and underground water resources are ide }

the costs of these sources and possible alternatlveg con

of the region are limited and could well impose
future development. Therefore, although this
iscuss the groundwater resources of the Swan Coastal
tant when considering water supply and alternative
‘ { r er view and consider the re-
try, agriculture and the environment

background informaticn and

o e

general observations on resources and demands. The
demands given £ any definite prediction, nor do the
flng6¢ imply the e of a specific regional water devel_opment
programme, they are used to demonstrate a possible situation and how
the resocurces of ti STE way be able to meet the reguirements.

The Scuth West Regional Water Planning Study

ciectives and Scope

O

i
e

ramework study has been undertaken jointly by the Public Works
rtment of Western Australia and the Perth Metropolitan Water

card as a preliminary planning study of water use in the region

P to the year 2000. The study is the fix

[es B wi

"

first round of an iterative
rogramme of regional water planning studies each of which updates

nd refines previous work and incorporates feed back information on
elated issues.

|

Mg

In this preliminary round the principal objectives were:

nt of an improved perspective into future water
rnatives;

of the broad roles of 53601f1c water resources
.eLx relative potentials:
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(v) Assessment of the
requirencnts fox

A B ey o LY ey g
future cash LioW

dercaken within the water aut
3 ",

il pe
O

r
i
¥

R Y N B " b e e L
R=Telb with othey parties. A5 wWols
enmresentation on the study team will

-
increase. Eventually, work should proceed within a broad framework
of land use planning for the region.
Method of Attack
The planning study proceeded along the lines of:-
(1) Preparing basin by basin resource inventories;

{ii) Preparing basin by basin demand projections for altexrna-
cive patterns of growth:

¢t

ing the future relationships between demand and
resources;

{iv) Calculating basin water balances for differing regional
development scenarios and strategies of resource develop-
ment. The basin balances relate demand, supply and water
+yansfers from adjacent basins;

(v) Costing alternative regional schemes.

The Region

he regional boundaries have not been rigidly defined in the study.
T = of consideration has been within the south-west perimeter
rom Blbany to Geraldten nd Agricultural Water Supply and

%)

the Great Southern Towns Water Su ply in the hinterland.

& Region into sub-regions (or Basins) A to O
iowed selected watershed lines which were chosen
on to patterns of water development.

ithin the greater region, interest has focussed down On the sector
hetween Jurien Bay and Walpole (Sub-regions B to M on Fig. 4{2).

studies indicate that in planning water developments Ior around the
year 2 000, designs for water schemes in this sector become intexr-
dependent although generally independent of sub-regions A, N and O.
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Throughout this paper discussion and table to the more
restricted definition of the region, namely the area between Jurien
and Walpole. However with the exception of Fig. 4{2) the maps and
e

diagrams are si1lustrative of the greater T
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Resources and Supplv Development.

region can be regarded as composing four
of water resources and water sunos)

further southwara is the Irrigation Zone where surface

been partly veloped for irrigation purposes and supply o
at Southern Town Water Sabv¢y Scheme. The dominant use is
watering of pastu for a dairy industry. Towns in this region
create a relat 1ve1y small demand and are supplied predominantly from

underground.
one 1s the most water-zbundant area of the region and
latively large quantity of unexploited surface wate
atively large underground water resources on the

Some small scale irrigation development is centred

i Y gy T o e
L a8 UOULA;@J:H

Bt p 19

3

L

vy of the usable component of surface and underground
water resources has been prepared basin by basin for 16 resource
: i T e basins are shown in Fig. 4(2).

ne estimates of usable resources include all known rrospects for

L only limited regard to practical constraints

4@ the fuxuwﬂ In par ViCUL&E, it has been assumed
tal factors do not reduce the

Taio ig an othM cic assumption unless environ-—

treated as a component of demand.

C)
¢}
&)

er inventory is based on reconnaissance estimates
Bestow of the Geoxog«uu Survey Branch of the N nes
Department of Western Australia. Vields of the underground water
sources have been based on the estimated average recharge.
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{Fig. 4(3)‘ In addition, an assessme:
gains in yield of underground water
The "mining" component of the yield
of withdrawing the‘ext“actao*u volume ove

down to 30 metres and over 250 vears for o)
metres. In the case of the shallow agu of the

I as
watexr table by such "mining® could reduce eVapOtI&ASP iration losses
and increase the net recharge rate.

+3
9]
(6]
7]
o

rface water invent
presented in the Usable
~Australia, P.W.D. 1970.

It should be emphasised that the inventory is ba

o

reconnalissance selection of dam sites ana approx 1mate vield

-

estiwatos, and may includ

for devel L6 undergxound Watbx y1¢ld estimates are con-
sidered to wwticularly large range of potential error
because of Ly approximate statistical method of resource
estimation which had to be used for this assessment and the paucity

pau
of cata in many basins including the important basins Moore and
Blackwood.

iy
I
)
o)

In compiling thi
resource situati
of some undergrou resouvces will be regarded as
unchanging. This ic simplification, because
that are mostly detrime; L, can be expected to occcur for
such asg:-

been assumed
that apart from the vossible mining

2

underground
1lid and liguid

{iv) Possible allocation of some catchments or develon

sites to non-compatible Uses, e.g. railways throv

sites or orchard developments in potential st

(v) Expansion of
powerline ror

the develcpment of roads a
other catchment land uses
cempared to agricultural land use

although small
added pressure on catchments already under consi
stress.

Resources

The total usable rescurces of the region from Jurien to Walpola

< p o

summarised in Table 4{1) on the basis of type and quality.

46.
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G oo
n 0

ne
sses COMPARISCN OF YIELD OF SOME W.A. RIVERS
YIELD
STORAGE YIELI YIELD
STORAGE c o 36 Ac ; % TELLINGTON
- fl PP N b S Pid - -
x 1 ol EGULATION  YIEL
m” x 10 CHARGE 27 %10 (ALy.; ~ REGULATION  YIE )
es 3 6
m x 10
5 57 23 14 4 0.23
76 72 29,5 18 46 .30
322 72 50 3G [ 0.50
S3 . 65 46 28 0.46
tabl{» 208 34 22 “13 55 Q.22
177 81 57 34 75 0.57
? 326 180 108 55 1.8C
23.5)
BN g 3 127 &7 40 52 0.67
R 55 )
city

L

LG ue,

bt
EE o]
(S aut

New Harvey
stirl { 55
S.13
ary 14.8) 32 20 12 &3 0.20
aing 2
172 185 100 &0 54 1
jes ? 220 154 92 To 1.54
s verouson River Potential
Sl Tj\..d<_)u raivexr Qocen & 31 ) 14 8 Y4
Lte
v, Joh ? 75 55 33 73
nell ? 170 120 72 7L
Warren ? 330 231 139 70
Seep River ? 175 120 72 69
Dermari 110 8 38 23 &6
od
"3 5 000 at
F.8.L. 4 600 1 900 1 140 41 i9.0
g 000
Effective
Dimond G. 11 00C 1 8GO 450 450 53 T.ED
Margaret R. ? £70 280 168 42 2.80
Leopold ? 410 170 102 L1 1.70
a1 Christmas ? 132 36 22 27
A [— S QE———
3108 TOTAL 3 012 436 742 12.36

Fortescue with conjunctive

for
N

O

[
[
W
o
o
o
K
0
o
i
o
.
o
o

use <
a
AT ; A1l South West Reservoirs - & 250 1 689 960 16
Le {(Potable only)

berley Reservoirs S 25 000 9 400 S 640 94

NOTE: The figures presented inberl
reservoirs are only for comparison. They have
no bearing on planaing in the South-West Region.

are




Te is worth g that whe
sources in 4 (1) 1is mar g
stly @s & of clearing i
oLBEeYVa exphasises that the acsumutwon of a fixed
resource LnVEntory for tne Future may be rather optimisti .

;.»O“W o Trom nill

treated . wastewaterl.

The M.W.S.5. & 0.8. has alread
recharging the arcesian agul ifers wmtn Wi Further

"

a
experiments are planned du:‘Ag rhe next winter.

ge water &Y in time also be an attractive
recharge as l?ttle or no p;c~preatmenu may bhe regul

N 5
experinencs of charge of drainage water into the c:c:‘a&r‘;a~
stone have been very successful.

there are pr slems. To get most benefit from
o in ected upstrean of the groundwal
elsewhere Das shown that recharge “ine sands

o

those that exist in these areas; is not nece

ple matter. also the system of pumplng stations and Y
mains needed TO +ransfer the water to the recharge area have
ro be sized TO meet the Figctuations in run-off during the winter
and would be expensive.

Treated sewage not such an at ProposlTion. The
smount of efflu Te ig relative and would almost

certainliy need sdditional rreatment befo
recharge provided suitable recharge 1ocations are POU“dy the

1 problems are not severe, however, the autrients in
the nitrogen and phosphorus compounds) do PosE considerable
problens and they are relaulvely expensive TO strip from the water.

There 1s an unlimited supply of salt water sveilable, however the
costs O desalting are 1arge and it ig an energy inte ensive O“OCQSS
Multistage flash dlslegatlon is the most economica
available to desalt seawater. wWith curre

pe seen as a v»able alternative €0 natural

.

- - . N~ -
yeN e c05ps +nis cant
S

1 reguirements vVery pure wal

For some industrl
salt ng may be neede&. Howeve

these cases ce

! Tin planb and wouLé normna
treatment of water From the nor rmal Puﬂllc SUpPLiY.

pesalting ©f wrackish water is also being investigated. However,

48.
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water could be imported from the north-
this 1s obviously technically feasible
L3 alone makes it gquite impracticable.
actual capltal reguired foxr the

=
£, a conservative estimate to transport 30 x 108 = =/
Fitzroy area would be $2 200m, i.e. nearly $5.50/m.

ures have been estaeblisned for the latter two
ess they do impose & legitimate and increasingly
¢ demand on the water resources and the supply system.
The cost of mectlrg these latter dewaﬂ‘a WlLl laxr gCTy be “et by the

conswning

&

In this paper only one base line pattern is discussed. This is for

achilevements in decentral-

lte mining, and other resource
n steady expansion of

ern also allows for

“ion in the Collie/Harvey/
'tn in whole m¢lx

‘to maicr co‘wonentg of demand

this scenario imblies a doubling ime of
r yvear, for th

slowing of
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DEMBND PROJECTIONS TO 2002 - SCENARIOC B

BREAKDOWN TO MASOR COMPONENTS

o

ASSUMES: High growth rate and Perth (Salvado) centred de
with growth in whole milk production by irri

USE DEMAND DEMAND
m3x106/ahn. % OF TOTI
1872 2002 197z
“MQROPOLITAN WATER BCARD 155 619 33.6 48.2Z2 4.72
PRIVATE BORES (Domestic, Parks
and Industyy) 36 73 7. 5. 2.38

TRRIGATION

W
[N

37 6.

0w W
[
~J O ~3

SUB TOTAL: 2

™
w

729  48.
BALANCE OF REGION

COLLIE~HARVEY-WAROCNA IRRIGATICN 151 246 32.8 19, 1.64
MISCELLANECUS IRRIGATION 31 2.65

2 1
68 6.7 5.3
L4 8

G. & A./W.S. SCHEME

[
N
S
O

2.71

G.8.T.W.5. ILCL. Alwest, Muja &

al H'works) 10 52 2.2 4.0 5.65
- SCHEME & PRIVATE i2 50 2.6 3.9 4.87
CTHER URBAN & INDUSTRIAL i2 91 2.6 7.1 6.99
SUB TOTAL: 238 556 51.6 43.3 2.87
TOTAL: 46l 285 100 100 -

this "baseline” scenario, the
t e added impact of the Salvado

the SOULN"W@QL Req¢on Water Planning
1873, but when it resumes alternative
studied.
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Division

cast Goldfield
Hivision

Kimberley Division
STATE EXCLUDING PERTH
PERTH DIVISION

QAT ITYNTYA T
STATE TOTAL

Notes: vt

- g e

e ey e
POPULATIONS

~J
~3

o

11

29

701

&
1871 2002

504 . 202 090

267 €6 S50
889 57 100
653 77 000

539 90 400 ++

469 156 000
138 35 000
249 720 740
392 | 1 920 0G0

64l 2 640 740

Have included E. Murchison

Fa Y - \ vyl Kty )
£. Murchison in E. Goldfields

3.14

-
[
~J

1.92
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£
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TRBLE 4 (5)
SOPULATIONS OF MAJOR CENTRES

SCENARIO B

AVERAGE

POPULATION

S
2971 2002
Perth 701 382 1390 000 1 920 000 3.30
Pinjarra 1 181 16 230 18 7G0 .47
Manduran 5 062 7 550 10 150 2.27

O
[¢]
} g
}..
{.!
®
()]
~J
W
R
}.m)
~J
£
3%
@]
N
[
[e))
()

Bl
K
t‘a
(.;‘)

17 779 43 490 80 500 4.99

-

e

lunina Town)

Mandlmup 3 526 7 580 10 100 2.50
ribany 13 101 18 000 27 0G0 2.36

{(Incl. Alumina Town)
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Overlay of Demand and Rescurces

from study of this diagram:-

The following points will be evi

z

?

(1) The Perth region'’s demand excead ':s usable fresh and
nal .

c s
by the mid 1980

{ii) ! i Pgati rowth is allcowed in the CO*L

{(iii) HNoxrth of the Moore

a
With no apparent m
could be availlal

{(iv) south west
iffe Norna
es which are

However,
the increasi utilization
of redist *lbuti g water rescurces to match
necessary to consider the possible advanta
demands to match resources.

wi

contempl

enviro

b cend to 1ift the resource
environmental factors.
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Tte he M.W.B. area.
Works, Distribution, Reticu-
e are defined as follows:-—
3y (i) rxs Incliude all dams, trunk mains, bores,
mains, treaLmQAt plants, and service reservoirs.
i allowance
{239 are those over 250 mm, other t
3 delivering water on demand to
tanks and high level pumping
1
3 (iii o 210 mm mains along
services.
& . -~ - - . Pl - - . - -
e {iv) Sexvicing involves the supply of new services and meters
o individual consumers.
b :
The distribution of these costs i1s currently
3 63%
tal 13%
13.5%
10.5%
“7
_ems b July 1, "new" water is about $13 000/ha.
. . - L o~ q
_ be Soased on 8. ces/ha, an average consumption of 730 m”/an per
me : interest rates at 7% over 53 years, the cost of "new"
lec/m”.
is less than this figure because the "old"
i blished sources is much less.
ter supply system, with poorer guality
3 itation, is obviously impractical in Perth
; c hs cost of $1500 per sexvice for supply is
considered.
e
-
1se -

Igf@h”’l@. water




VERY APPROX

l. {viov. 73 prices)
Dual Purpose 37 I
Single Purpose 50 o

2. New South-West Sources o Metropolll

Surface Sources -~ Headworks and Mains to 5

Donnelly {basin C) o
surray with diversion of Saline Water by dam
and tunnel {(basin H) 22 Co
collie R. at Burekup {(basin ¥F) 18 ce
wWungonyg Brocok (basin J) ce
New Harvey (basin G}

- Headworks &
Wanneroo {basin L) 9
North of Moore Riwver (basin M) 21 cen

Area

must be added to the above
nately 10 cents/m
3.
{July 75) 0.34 to !
cen
{(July 75} 8
Melbourne : {(June 74) 9 cer
Svdney & Adelaide{June J 10.11 cen
W. Germany {(June 74) 20 cen
4. Water m North-West to Perth

- -
- - LB,
st $2200m. for 30 x 10 w”/annum

T
i.e. 8§85 O/m excluding operating costs.

The costs in Table 4(6) are for new Lafg
water to the boundary of the Metropolitar

»D(D

scale schemes delive
k.,..w.

o

(i}
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vent water up to drinking
salinity?

gron

be necessary.

lic Works Depa

incr

recycied

Yes, I agree. I made a
the sources.

In the event that we will eventually be able te recycle water have
vou made any reservations of land to allow you to 4o tnis?

FIELD

No. I think this would be unacceptable to developers.

Question

In the event of severe droughts will the ground water system be able
to cope with water supply? )

have a capaci

tual reserve O

¢t
D
[opet

Ty in e
£ ke

I would like to comment that in the future technology will allow us
to use desalination processes to cope with droughts.

&0.




