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INTRODUCTION 
 

Cethana is a 110m high concrete face rockfill dam (CFRD) on the Forth River in northern Tasmania.   

The purpose of the dam is to divert the combined flow of the Forth, Mersey and Wilmot Rivers to the 

underground Cethana Power Station for the production of electricity. The dam, spillway and power 

station were completed in 1971. 

 

A construction village for the development was established at Gowrie Park (named after a nearby 

scout camp) beneath Mount Claude not far from the Cethana crossing of the Forth River. At its peak it 

had a population of 1,980 but, after construction was completed, the numbers have dwindled to a few 

dozen.   The regional maintenance depot is still located there.   Most of the prefabricated houses have 

been sold off and can now be seen scattered throughout Tasmania. 

 

The Cethana Dam reservoir forms one of the key water storages that were created to form the Mersey-

Forth Power Development in Northern Tasmania.   The power scheme was investigated during the 

1950s and early 1960s.   The principal features of the scheme consist of diversions of the upper 

catchments of the Mersey and Wilmot rivers to the Forth River upstream of Cethana.   Four power 

stations are used to generate electricity from the diverted flows.   The combined flow of the three river 

systems is then used to generate additional electric power through a cascade of three dams and three 

power stations. 

 

Cethana Dam is located in a narrow gorge with steep abutments, and it was planned to build a concrete 

arch dam. However closer examination of one abutment revealed a set of joints in the rock which 

might allow sliding movements under the thrust from the dam. Accordingly the arch proposal was 

abandoned and alternative dam types considered.  

 

A rockfill embankment was the next choice. A major problem was the much wider base width of a 

rockfill dam, as the river diversion tunnel was already under construction. The upstream and 

downstream portals of the tunnel had been located to suit a thin arch dam, and only a rockfill dam with 

steep face slopes could be squeezed in between the portals. Rockfill being porous requires a sealing 

element which can be an internal earth core or a concrete slab on the upstream face. A rockfill dam 

with a central earth core has face slopes of 1 on 1.6, whereas a rockfill dam with a concrete face has 

face slopes of 1 on 1.3. For a 110m high dam, the difference in base width was 66m. There was 

therefore a strong incentive to choose a concrete face rockfill dam, in spite of the poor performance of 

all the high dams of this type overseas. 

 

All the concrete face dams of this height in other countries had a bad record of high leakage due to the 

settlement of the rockfill when the reservoir was filled. These movements caused spalling of the 

concrete slabs at some joints and sometimes tearing of the waterstops in the joints. It was therefore 

very important to devise alternative design and construction methods which would reduce rockfill 

settlements and prevents damage to the face joints. These improvements were achieved at Cethana and 

received world-wide recognition over the next decade. 

 

The investigation, design and construction of the dam was carried out by the Hydro-Electric 

Commission (now Corporation) with its own internal resources; some specialist reviews were 

provided by independent consultants for key aspects of the dam design and its implementation. 
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Main dimensions: 

Dam type …..  Concrete face rockfill dam 

Height ….  110 m 

Length ….  213 m 

Volume of fill …. Rockfill 1,365,000m
3
 

 Concrete    11,000m
3
 

Spillway type …. Left bank fixed crest with downstream chute and flip bucket 

Spillway capacity 2 000m
3 
/sec at design flood level 

Lake volume …. 109 000ML 

Lake area …..  4.14km
2
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Commemorative Plaque Nomination Form 
 

 

       Date......September 2000 

 

To: 

 

Commemorative Plaque Sub-Committee  From…Tasmania Division 

The Institution of Engineers, Australia   Nominating Body 

Engineering House       

11 National Circuit        

BARTON ACT 2000       

           

 

 

The following work is nominated for a National Engineering Landmark 

 

Name of work ............................ CETHANA DAM 
 

Location, including address and map grid reference if a fixed work...............On the Forth River, 

35km south of Devonport. Grid ref: E420 700 N 540 550, Map1:100 000 Forth 8115 

Owner ........................................ Hydro-Electric Corporation 

The owner has been advised of the nomination of the work and has given approval:  

 Copy of letter attached 

Access to site ............................. By road from Devonport 

Future care and maintenance of the work.... Will be maintained by the Hydro-Electric 

Corporation as part of the Mersey-Forth Power Development.  

Name of sponsor ........................ Engineering Heritage Committee, Tasmania Division 

For an NEL, is an information plaque required?..........Yes 

 

 

 

      ………………………………………… 

      Chairperson of Nominating Committee 

 

     ………………………………………………… 

Chairperson of Division Heritage Committee 
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ADDITIONAL SUPPORTING INFORMATION 

 

Name of work ........................................... CETHANA DAM 

Year of construction or manufacture ........ Completed 1971 

Period of operation ................................... Continuous since 1971 

Physical condition .................................... Excellent 

Engineering Heritage Significance: 

Technological/scientific value ............... Yes 

Historical value ........................................ Yes 

Social value .............................................. Yes 

Landscape or townscape value ................. No 

Rarity ........................................................ No 

Representativeness ................................... Yes 

Contribution to the nation or region ......... Yes 

Contribution to engineering ...................... Yes 

Persons associated with the work ........... Yes 

Integrity .............................................. Yes 

Authenticity .............................................. Yes 

Comparable works  (a) in Australia ...... Yes 

 (b) overseas........... Yes 

Statement of significance, its location in the supporting doco…Next page 

Citation (70 words is optimum)….. 

NATIONAL ENGINEERING LANDMARK 

CETHANA DAM 

THIS 110M HIGH DAM SHOWED THE WORLD THAT HIGH CONCRETE FACED 
ROCKFILL DAMS COULD BE DESIGNED AND CONSTRUCTED WITH MINIMAL 
LEAKAGE, IN CONTRAST TO EXPERIENCE OVERSEAS. THE COMPACTION OF 
THE ROCKFILL IN LAYERS AND THE ELIMINATION OF HORIZONTAL JOINTS IN 
THE FACE SLABS CONTRIBUTED TO THIS EXCELLENT RESULT. WHEN 
COMPLETED IN 1971, IT WAS THE HIGHEST DAM OF THIS TYPE IN AUSTRALIA. 
MANY ENGINEERS FROM OTHER COUNTRIES INSPECTED THE DAM, AND ITS 

FEATURES WERE ADOPTED  INTERNATIONALLY. (76 words) 

Dedicated by the Institution of Engineers, Australia  2001 

Attachments to submission (if any) .................... See contents 

Proposed location of plaque (if not a site) .......... Not applicable 
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CETHANA DAM 

 

STATEMENT OF SIGNIFICANCE 

 

 

GENERAL 

 

Cethana Dam has been nominated for listing on the Register of the National Estate. For that purpose a 

comprehensive Nomination was prepared in accordance with Australian Heritage Commission 

requirements. In that document the heritage significance of the dam was tested against nine National 

Estate criteria. Much of the information in the present submission has been extracted from that 

nomination. 

 

TECHNOLOGICAL/SCIENTIFIC VALUE 

 

In spite of their inherent safety one of the main problems with some of the early CFRD dams was 

excessive deformations under reservoir water loading.   These movements caused the concrete face to 

crack and leakage could be substantial.   Large deformations were the result of placing the rockfill by 

“dumping” in lifts several metres high leaving it in a loose state.   At Cethana this problem was 

overcome by carefully placing the rockfill in thin layers and compacting it with a vibrating roller. This 

produced a much stiffer embankment and much smaller deformations.    

 

Around the perimeter of the concrete face there is a concrete plinth on the foundation and a flexible 

joint between the plinth and the face slabs. A much improved plinth design was developed. Earlier 

plinths consisted of a concrete cut-off in a trench excavated into the rock by blasting. The Cethana 

plinth was built on top of the foundation rock to avoid blasting damage. The perimetric joint between 

the plinth and the face was also carefully re-designed to allow the relative movements to take place 

under hydraulic loading without disrupting the waterstops in the joint.  

 

The concrete face was built by slipforming continuously from the plinth up to the dam crest without 

any intermediate construction joints, thus eliminating another source of leakage. The longest slabs 

took up to four days working around the clock. 

 

After the reservoir was filled, the leakage from the dam was a very low 35 litres/second. Five technical 

papers on the design, construction, instrumentation and performance of Cethana Dam were presented 

at the 11th ICOLD Congress in 1973. The international community was skeptical that such an 

excellent result could be achieved but, over the ensuing years, their views changed and high concrete 

face rockfill dams took their place as a completely acceptable option, often the most economical 

choice for particular sites.  

 

Many dam engineers from countries around the world came to see Cethana under construction, and 

later to see the completed structure and the evidence of its continued highly satisfactory behaviour. Its 

design features and construction methods have been copied in many dams subsequently constructed in 

other countries. In part its fame was spread by international consultant J Barry Cooke, a great advocate 

of this type of dam. He came regularly for consultations on Cethana, bringing news of other projects 

and taking away practices adopted by the HEC. 

 
HISTORICAL VALUE 

 

Cethana Dam was the first concrete face rockfill dam over 100m high in the world to exhibit minimal 

leakage. 

 



 

CethanaNom1 6 21 Sep 00 

SOCIAL VALUE 

 

The social value of the dam arises from its use for the production of electricity for the Tasmanian 

community and industries, using a renewable resource. 

 

LANDSCAPE VALUE 

 

The dam fits neatly into a narrow gorge.  

 

RARITY 

 

Many dams of this type have been built, both in Australia and overseas. The first concrete face dam in 

Australia is Frome Dam, 17m high, constructed in northern Tasmania in 1908. 

 

REPRESENTATIVENESS 

 

Cethana Dam is representative of the high concrete-faced rockfill dams around the world which 

followed its construction. Like Cethana all of these dams used compacted rockfill and adopted some of 

the details pioneered at Cethana. 

 

CONTRIBUTION TO NATION OR REGION 

 

The construction of Cethana Dam was part of the development of Tasmania's water resources for 

power generation. It was built in response to the rising demand for electricity and helped to attract new 

industries to the state. 

 

CONTRIBUTION TO ENGINEERING 

 

Cethana Dam is a demonstration that Australian engineers are innovative and can be world leaders in 

their field of expertise. 

 

PERSONS ASSOCIATED WITH THE WORK 

 

The following HEC engineers were directly associated with the work: 

John Wilkins Asst Chief Civil Engineer Design (later Chief Civil Engineer) 

Bill Mitchell Engineer Design Group 3 (later Chief Civil Engineer) 

Mike Fitzpatrick Section Engineer Dams 2 (later Chief Civil Engineer and Asst 

General Manager Engineering) 

Terry Liggins Senior design engineer 

Guy Ward Project Manager Mersey Forth (later Chief Civil Engineer) 

Geoff Bolt Engineer-in-charge Cethana 

 

INTEGRITY 

 

The dam is in excellent condition. Like all large dams Cethana Dam is subject to regular surveillance 

and performance monitoring.   Over the past 25 years the dam has performed very well. Rates of 

settlements and structural deformation have gradually declined. Regular leakage flow measurements 

have shown a marked reduction from approximately 35 litres/sec in 1971 to approximately 5 litres/sec 

in 1995. Thus far two detailed dam safety surveillance inspections have been carried out. Both 

surveillance reports indicate satisfactory behaviour.  

 

AUTHENTICITY 

 

The dam remains in its as-constructed condition. It is now known, however, that the capacity of its 

spillway needs to be increased, due to recent increases in the estimates of the spillway design flood. 
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COMPARABLE WORKS 

 

(a) In Australia the first six concrete face rockfill dams constructed in Australia using compacted 

rockfill are set out below: 

 NAME YEAR HEIGHT STATE 

 Running Creek 1966 20m Vic  

 Risdon Brook 1968 36m Tas 

 Pindari 1969 40m NSW 

 Kangaroo Creek 1969 64m SA 

 Wilmot 1970 34m Tas 

 Cethana 1971 110m Tas 

It should be noted that Cethana is almost twice the height of the previous highest dam, and that 

the critical factor, settlement of the embankment, increases in proportion to the square of the 

height. 

 

 Following Cethana, 25 dams of this type have been built in Australia up until 1999. The highest 

is Reece Dam in Tasmania (122m, 1986). 

 

(b) Overseas countless concrete face rockfill dams have been constructed. Up until 1996 the highest 

was the 187m high Aguamilpa Dam. 
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Photo 1 – Aerial view of Cethana Dam 
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Photo 2 – View of downstream face of Cethana Dam 
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