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ABSTRACT 

An engineering geological mapping program has been conducted to 
provide essential geological information for use by planners and 
engineers working in the Melton Development Area, Victoria. 

A review of past and current examples of thematic mapping for land 
use purposes was initially conducted. A data base of over 800 
sampled locations was collated from previous work, and supplemented 
by additional drilling and testing in areas where little was known 
of the geological materials. This information was compiled using 
available computer facilities and combined with traditional field 
mapping methods. A map folio presenting indivl.dual aspects of the 
engineering geology was produced. 

Large areas of expansive soil have been identified and mapped, and 
an area affected by soil subsidence was examined in detail. 
Statistical methods (block kriging) have been used to determine the 
thickness of soil in the map area. Assesments of the suitability 
for urban development have been made. 

Computer draughting was used to produce the maps, providing the 
ability for rapid future revision. 

This report - one of seven unpublished reports on the map area -
describes the Melton Development Area. 

KEYWORDS: Engineering Geological Mapping, Medium Scale, 
Maps, Urban Planning. 
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LIST OF ABBREVIATIONS used in reporting the Melton Engineerin9 Geology Mapping Project. 

Abbreviation 

AAS HO 
AEBIRA 
AHO 
AMG 
AS1276 
AS1289 
AS2870 
CAD 
CBD 
CSR 
CRB 
CS I RO 
DITR 
DOE 
OVA 
ECS 
EDP 
EPA 
F'L 
FAO 
FS 
GEOSIS 
GLQ 
GSV 
IA£G 
!GS 
LL 
LPS 
LS 
KMB W 
MPE 
MS A 
MS!CC 
MURL 
OGS 
PL 
PI 
RCA 
SAA 
SCA 
SCS-USDA 
TDS 
UBR 
ULA 
USGS 
V&R 
WHO 
XRD 

Definition 

American Association of State Highway Officials 
Australian Engineering and Building Industry Research Association 
Australian Height Datum 
Australian Metric Grid 
Australian Standard AS1276 SAA Site Investigation Code 
Australian Standard AS1289 Methods of Testing Soils for Engineering Purposes 
Australian Standard AS2870 - Residential Slabs and footings 
Computer Aided Drafting/Design 
Central Business District 
California Bearing Ratio 
Country Roads Board 

Commenwealth Scientific and Industrial Research Organisation 
Department of Industry# Technology and Resources 
Department of £nvironaent 
Dandenong Valley Authority 
Engineering Computer Service s Pty. Ltd. 
Electronic Data Processing 
Environment Protection Authority 
Farley and Lewers Pty Ltd 
Food and Agriculture organisation 
free swell 
Geoscience Spatial Information System 
Ge nesis-Li t hology-Qualifier 
Geo logi ca l Survey of Victoria 
International Association of Engineering Geology 
Institute of Geo logical Sciences 
Liquid Limit 
Land Protection Service 
Linear Shrinkage 
Melbourne Metropolitan Board of Works 
Mi ni stry for Planning and Environment 
Melton Sewage Authority 
Melton - Sunbury Interim Co- ordinating Committee 
l1elbourne Underground Rail Loo p 
jntario Geoloq1cal survey 
Plast1.c Lim.it 
Plasticity Index 
Road Co nstruct ion Authority 
Sta ndard s Association of Australia 
Soil Co n servatio n Auth o rity 

Soil Co n servation Service - United States Oepart•ent of Agriculture 
Total Dissolved Sol i ds 
Vniform Building Regulations 
Urban Land Aut hority 
Uni ted States Geolo9ical Survey 
Victorian Building Regulations 
World Heal t h Orga n i sati o n 
X-Ray D1ffract1on 
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INTRODUCTION 

The City of Melton is located on the Western Highway 39 km WNW of 
Melbourne and was chosen by the Victor ian Government fo r satellite 
township development in 1973. 

The Melton Engineering Geological Mapping Project commenced in 
March 1983, as part of an ongoing mapping scheme conducted by the 
Geological Survey of Victoria (GSV), now a branch of the Department 
of Industry, Technology and Resources (DITR . The project aims at 
the production of a map (or maps) depicting relevant geological 
features and properties in a useful manner for engineers and 
planners working in the ~elton Development Area. 

An engineering geological map is a thematic map which provides a 
generalized representation of all those compouents of a geological 
environment of significance in land-use planning, and in design , 
construction and maintenance as applied to civil engineering. 

A •state-of-the-art' review of mapping methods for land-use 
planning was conducted to examine the past and present progress in 
a broad context. In particular, medium-scale engineering and 
environmental mapping methods, and their map presentation formats, 
were examined. 

A review of readily accessible data highlighted shortcomings in 
both the quality and quantity of data outside of the established 
City of Melton. Consequently, a drilling, sampling and test5ng 
program was conducted. Research of previous work and addition 1 
geological mapping supplemented the data analysis. The presentation 
of the study has been largely cartographic, with each component of 
the geology being a separate theme on a basic map . 

Seven reports have been produced in the GSV Unpublished Report 
• series: 

Unpublished Report 1986/ 1 
Engineering Geological Mapping - A Review 

Unpublished Report 1986/ 2 
Engineering Geology of Melton - The Melt on Development Area 

Unpublished Report 1986/ 3 
Engineering Geology of Melton - Drill ing , t esting and mapping program 

Unpublished Report 1986/ 4 
Engineering Geology of Melton - Ge ology a11d seomor phology 

Unpublished Report 1986/ 5 
Engineering Geology of Melton - Enginee ring geology 

Unpublished Report 1986/ 6 
Engineering Geology of Melton - Map presentation of data 

Unpublished Report 1986/ 7 
Engineering Geology of Melton - s ummary 
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THE MELTON DEVELOPMENT AREA 

1 Physical and Social Setting 

The City of Melton is located on the Western Highway 39 km. WNW 
of Melbourne (Fig. 1) and is situated entirely within the 
parishes of Djerriwarrh and Kororoit. Parts of the surrounding 
area fall within the parishes of Mooradoranook, Pywheit jorrk, 
Yangardook and Merrimu. 

The h istory of European settlement dates from the late 1830's, 
with a substantial settlement emerging by the 1860 's. Two 
Aboriginal tribes, the Woewurong and Woddowerong lived in the 
district, prior to the opening of the railway station in 1884. 
Little urban growth occurred from the ear ly settlement days until 
the start of the present growth phase in the late 1960's. The 
current population is estimated at approximately 25,000. 

The major reg'onal roads serving Melton are the Western Highway, 
the Keilor-Melton Road and the Melton-Gisborne Road shown in 
Figure 2. The Western Highway passes through the existing City 
Centre and provides a vehicular route from Melbourne to Ballarat. 
A new route, the Western Freeway is currently under construction . 
The north-western railway is located south of the Western 
Freeway, traversing Melton South in an east-west direction. 

Existing residential areas are mostly situated on both sides of 
the Western Highway between Toolern Creek and Bulman's Road. 
Newer residential areas are being developed north of Centenary 
Avenue and in West Melton. 

Melton has two major retailing and service centres both located 
on the Western Highway. Industrial and service centres are 
located in the Melton Industrial Estate, south of the Western 
Highway and east of Toolern Creek. The most extensive existing 
recreation area adjoins Toolern Creek : mmediately east of the 
city. The facilities comprise a golf course and a recreation 
reserve and oval. 

The climatic conditions at Melton differ markedly from those of 
Melbourne. The area falls within the zone termed the ''Little 
Wimmera" (Fig. 3), since the rainfall is similar to that of the 
drier western areas of the State. The extremes cf rainfall 
(Fig. 4) have caused flooding, severe erosion (Forbes, 1948), 
and distress in housing (due to expansive soils). 

The City is serviced with a water supply system fro1~ the Merrimu 
Reservoir, which has been recently upgraded. Reticulated sewerage 
was installed in the late 1970's, and the majority of the 
dwellings are now connected to the system . 
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Figure 1 . Location of the Melton Development Area. 
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2 Melton Development Area Planning 

Melton and Sunbury were chosen by the Victorian Government for 
satellite township development following an investiga~ion by the 
Town and Country Planning Board (now MPE) which resul~ad in the 
designation of the two areas under the Development Areas Act 1973. 
ThQ Melton-Sunbury Interim Co-ordinating Committee (MSICC) 
was tstablished by State Cabinet in January, 1975 to guide 
planning control and planning studies pending the creation of a 
statutory authority. 

The chosen development area for Melton is bounded by Mt Cottrell Rd, 
Minns Rd, Greigs Rd, Melton Reservoir and Djerriwarrh Creek 
(Fig. 5). This area comprises approximately 82 km 2 • 

The MSICC engaged planning consultants to prepare a series of 
reports on the social, demographic, and physical concept 
planning. The six resultant volumes were published during 1976 
and 1977. Two of these reports are concerned with the physical 
planning of Melton; viz. Vol. 3 (Clarke-Gazzard, 1976), which 
presents an overall conceptual plan , and Vol. 4 (Llewelyn-Davies 
Kinhill, 1977) which suggests short and medium term actions. The 
first of these two reports recommended the structure concept 
illustrated in Figure 6. This particular plan was devised after 
careful consideration of many factors, although the only 
geological influence considered was the the soil characteristics 
(discussed more fully in Unpub. Rept. 1986/5) 

3 Previous Work for Planning 

Following a recommendation made in the second of these reports, a 
drainage study of the development area was carried out by the 
Dandenong Valley Authority (DVA) which was completed in 1980. 
This report made extensive recommendations for flood mitigation 
and improved drainage systems for the development area. 

The OVA commissioned the SCA (now LPS) to report on "Erosion and 
its control during urban and drainage development of the Melton 
area". This SCA report, completed in 1978, was a good attempt at 
indj~ating some of the geological hazards for urban development. 
~ number of limitations to suburban development such as the 
expansiveness of certain soil types, the unsuitability of some 
soils for standard septic effluent absorption, and a subsidence 
problem in one area were noted. 

Further work carried out during 1984-85 by the LPS and MMBW is 
published in the ''Land Resource Data Atlas'' (White & Kelyneck, 
1985). The atlas covered the Melton area at a 1:25000 scale as 
part a series of 55 land capability maps covering the Melbourne 
Metropolitan Planning Scheme (refer to Unpub. Rept. 1986/ 5) . 
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4 Engineering Geology of Melton - Current Work 

The current work on the Melton engineering mapping project is 
summarised as follows: 

* Detailed aerial photograph interpretation of current and historical 
aerial photographs. 

* Study of previous published and unpublished geological, 
geomorphological and engineering geological reports. 

* Research historical accounts of lanr-use changes and natural 
disasters. 

* Research the needs of potential users of the engineering 
geological map. 

* Compile and assess data from past geotechnical, geological and 
hydrogeological projects conducted in the area . 

* Acquire adrlitional data where required by drilling and testing 
programs. 

* Field mapping to supplement the drilling data. 

* Selectiu~ and preparation of base map information. 

* Process and assess the total data set to produce suitable map 
units. 

* Final draughting of map (or maps) with explanatory notes. 
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ABSTAJ\C'P 

An engineering geological mapping progcarn haa been conducted 
provide essential geological intormotion toe use by planners 
engineers •orkln9 in the Kel ton Development Area, Victoria. 

to 
and 

A revlev of paat and c:vrrent ex-=9les of tht.,,tic a.applng for land 
use purposes wa1 initially conducted. A data base of over 800 
saapled locatlon1 was collated from prevSou1 work, and supplel!Ktnted 
by additi ona l dri lling and te,tin9 in art•• where little was known 
.of the geological materials. Thia lntocm.atlon ~as coaplled using 
available coaputer facil ities and coll.bioed vlth traditional field 
•apptng • ethoda. A aap tolio pre1entin<; indlvtd·ual at~ct.G of tho 

' enginoe rin9 910~09y . w11 produced. 

Large areas . of expans ive 1011· have been identified and mapped, and 
an ereo ' affected by soil 1ubsidenc1 was exaalned ln detail. 
s tatiatlcal .. thod1 (block kr i9ln9) have been used to det~raln• the 
thickness ot soil in tht aap area. Assesaents of tht 1uitabili ty 
for urban d1v1lop~ent have been m~de. 

Computer drau9htln9 was used to produce the •ap&, providing the 
ability for rapid future revision. 

Thia report - one of seven unpubli1hed reports on the map area -
describes the Mel~on ; nevolopme~t Area. 

XSYWOJU>S: gn9ineerin9 O.olc9ic1l ~appin9, Kedlua scale, 
Maps, Urban Planning. 
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INTRODUCTION 

1 ' The City of Kolton is loc.ated on the Western HighYay 19 ke WNW of 
, Melbourne and was chosen by the Victorian Government tor $8ttllite 

township devolopment in 1973 . 
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The Kelton Eng lnee cin9 C1olo9ical Mopping Project co .. enced in 
"arch 1983, as port of an ongoing •lpping 1cheae conducted by the 
Geological Survey of Victoria (GSV), nov a branch of the Depar tment 
of Indu1try, Tochnolo9y and Resources (DJTR .. The project alms at 
th~ produc t ion of a • •P (or rnapa) depi cting relevant geological 
feature• and properties ln a usetul manner !or engineers and 
planners working in the ~eltcn oevelop-.ent Area. 

An engineering geological sap 11 a thematic raap)O'hich provid11 a 
ganerolized representation of all t:hose 'compo1lents of a qeological 
environ111ent of Sl<Jni f icance i n land-u se planning, and in deaiqn, 
construction and caintenance as applied to civil engineecing. 

A •stat.e- of-tho-art' r•view of 11apping 1:ethod1 for land-use 
planning was conduc€ed to exa~i ne the past and pr.esont pro9re11 in 
a broad context. In part icular, med ium-scale enqine1 ring and 
environl'lental aappin9 •ethods, and their •AP presentation formats, 
werct examined. 

A review of readily acc111ible data hi9hl i ghted shortcomings 1n 
bot h the qual ity and quantity hf data oUtsido of the aatablishod 
City of Molton. con~eqi.Jontly, ·a drillin9, "ampl ing and testing 
progras was conducted. Research of previoua work and 1ddition~l 
9eol09ical nappin9 suppltatnted the data analysis. 'l't\e presentation 
of t he study haa b~en lar9ely cart09raphic, vith each component of 
the 9oolo9y being a separate theme on a ba&ic raap. 

S@von repocts have been produced ·1n the ·osv unpubl iahtd Report 
&eriee: 

Unpubll•h•d Rtport 1986/l 
Engineering Goologi Cal Mapping - A Review 

Unpublished Roport 1986/2 
!:n9ine1rin9 Geol OCJY of Kelton - 1'h• Mel~on Oevelopaent Area 

Unpubli•hed Report 1986/3 
Engiqeeri~g Goology of Molton 

unpub}l&hed Report 1986/C 

Dril l ing, testing .and mapping program 

sng.lneecing C.ology of ft1l ton - Geolo13Y and 9eoaotpholo9y 

unpubllahed Rtport 1986/5 
Engineering Geology of Melton . - 6n9lneerin9 9.tolo.gy 

Unpubllohed Report 1986/6 
£n9 ln1ering Gtology of "elton - "AP presontetion of dat• 

unpublished Report 1986/7 
tngino~rinq Geology of MaltO·n - Sum11ary 

. 
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THE HELTON O&VELDPKENT AREA 

l Physical and social Setting 

The Clty of Melton is l ocated on the Weste rn Highway 39 km. WNW 
of Melbourne CFi9, · l) and la situated entirely within the 
parishes of Djtrriwarrh and Kororolt. Part; ot the surrounding 
aree tall with in the paci1hes of xooradoranoot, P}"fhei~jorrk , 
Yan9acdook and fterriau. 

The hi story ot European sett lement dates from t he l ate l 830' s , 
with e substantlol &ettle~ent e"er9in9 by the 1860 1 1. T\rfO 
Abori9inal tribe&, .the Wotvu rong and Woddoverong lived in t.he 
district, prior to the opening of lht ra!lv1y station ln 1884. 
Littlt u rban growth occurred fro• the early 1ett l ement days until 
the ttart of the present 9rowth phase in the la te 1960'1. Tha 
cur rent population is aatlmated at app roxim&tely 25,000. 

'l'lle aajor regional roada aervin9 Kelton are th• Weetern Riqhvay, 
the Kellor-~elton Road •nd the Y.elton-Gisborne Road chovn in 
Figure 2. The western Highway pa11ts through the existing City 
Cent re and provides a vehicular route f com Melbourn• to Ba l larat. 
A new route, t he western rroew8y 11 cu rrently under construction. 
Thi north-we stern railway is located south o! the weat ern 
Freeway, tr•veraing JSclton soUth in an east-vest direction . 

£Xiating residenti~l JrtaG are no1tly situated on both sides ot 
tho Waatern Highway bet ween Tooletn Creek and Bulman' 1 Road·. 
Newor res idential areas aro belng developed north of Centena ry 
Aven~• and in West Kelton. 

Melton hai two ~ajor cat.ailing and se rvice centres both located 
on t ho Weste rn Highway. Industri al and, se rvice centros ar@ 
l ocated in tho Mel ton Industrial aatate, sou th of the We1 t ern 
Highway and east of TOolern Creek. The aoat extensive exiatinq 
recrea tion area adjolnc Tool•cn Creek i~ediately ea1t of the 
city. The facl l l ties co•ptise a 9olt course end a r•cc1ation 
reserve and oval. 

The clltnatic conditions at Me1ton differ markedl y from. those of 
Kc l.bourne . the area fall1 within the zone ter.ed the "Little 
Nie£era• IFig. 3,, 5ince the rainfall 1$ siailat to that of tho 
drier western areas of the State. The extrenea cf raintall 
(F i9. 4) have cauied flooding, ;av1re erosion (Forb~G . 1948 ) , 
and dist ress in hous~n9 (due to expans ive soils) . 

The Cl ty rs secvlced with a vater supply 1y1te• fro• the Herri•u 
R111cvoir, vhlch has been recently upqraded. Reticulated se~era9t 
vas installed in the late 1970's, and t he aajori ty of the 
dwellings are now conntcted .to tht syste~. 

l 
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Figure l. Location of the Kelton Developaent Area. 
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Mean annual rainf1ll of the Melbou rne Re9ion. 
(Atlas of Victoria, 1983) 
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2 Melton Development Acea Planning · 

Melton and Sunbucy vice chosen by the Victorian Govern•ent for 
satellite township develofment lolloving an invest1ga~lon by the 
Town and Country Planning Board (now ftPE) which resull#d in the 
designation ot ~he tvo areas uftdtr the Development Areas Act 1913. 
!'!°'~ .,Melton-Sunbury Intecim co-ordinating Couittee (HSICC) 
was ~stablished by State Cabinet in January, 1975 to 9uide 
planning contcol and planning ttudies pending the creation of a 
1tatutory authority. 

The chosen development area for Melton is bounded by Ht Cottrell Rd, 
~inns Rd, Greigs Rd, Molton R11orvoir and Djer riwar rh Creek . 
(Pig . 5). This area comprises approximately 82 km~. 

The KSICC engaqed planning consultants to prepare a series of 
reports on the social, d•D09raphlc, and phy11cal concept 
plonning. The six roault.ant volumes ver• published during 1976 
and 1977. TWO of th11e reports ace concernad with tht physical 
plannln9 of Kelton; viz. Vol. 3 (Clarke-Ga:zacd, 1976~, which 
presents an overall conceptual plan, apd vol. 4 (Ll•w•lrn-oavlas 
Kinhill> 1971 > which 1uq9est·s 1hoct and DOdiu.m ter11 act ons . 'f1'1e 
fi rst of these tvo reportG reco .. ended the structuce concept 
illustrated in ?19u re 6. 'this partleu.lar plan vas devi11d after 
careful ccn1id1raticn of •any factors, although the only · 
9eological influent• considered was the tho soi l charecteristic1 
(discus•od more fully i n Unpub. Rept. 1986/5) 

3 Previous Kork for Planning 

Following a reeoll.mendation made in the second of these tipocts, • 
drainage study of the development area wat cftcried out by the 
~andenong valley Authority (DVAt which was · completed in 1980. 
This report ••de extenaive reco ... endations for flood •ittgation 
and improved drainage systeas foe the developae:nt ate•. 

The OYA co••i ssioned the SCA (now LPS) to report on ~Erosion and 
its control during ur~on and drainage development of th• ~elton 
~cea• . Thin SCA report, co~pl~ted in 1978, was a good attempt at 
tnditating aoae of the 9eol o9ic1l hazards for urban d1v1lop~ent. 
~ r.u:aber of limitation• to suburban develcp .. nt iUCh &I the 
expa.n5ivene1s of certain soil types, the unsultabillty of so:ae 
soils for 1tandard aeptic effluent absorption, and • subsidence 
problem in one area vi ce noted. 

rurthor work carried out durin9 1984- BS by the LPS and MJIBN i~ 
publ i shed in the •Land R1sourc1 Data Atlas• (White ' Kelyneck, 
198SJ. Th• atlas covered the Nelton area at 1 1:25000 scale a5 
part a 11riea of SS land capabil ity aapa covering the Helbourne 
Hotropoli t an Planning Scheoe (refer to Unpub. Rept. 1986/51. 
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~gineering Geology of Melton - Current Work 

The cu~rent work on th~ Kelton 1n9ineetin9 ~apping project 11 
summarised as follo~1: 

- Detailed aerial photograph interpretation of current and· historical 
aerial photo9rapha. 

• study of previous published and unpubli;hed geological, 
geo~orphological and en9inc1rin9 9eolo9ical repor t &. 

• Research hl$tOrical account• of 11n~-use chan9es And natural 
disasters. 

• Research the needs of potential uaers of the engineering 
9eological up. 

• Co~tle and assess d4ta fro• ~at geotechnical. 9eologlcal and 
hydr09eol09ic~l projects conducted ln the area . 

• Acquire add~tional dat.a "here required by dri~ling and testinq 
progcaos. 

• field aappinq to supplement tht drilling data . 

• Selcctio;, and preparotion of b&1e map information. 

11 Process and assess the total data set to produce. ·suitable 111ap 
units. 

• Final . dr1u9htin9 of up (or ••P•) lfl•ith oxplanatory notes. 
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