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Between 1940 and 1970 the New Zealand Government undertook an extensive 
expansion programme of hydro-electric power infrastructure across New Zealand’s 
North and South Islands. This paper documents the advice and collaboration that 
occurred between the New Zealand Government and various agencies of the 
Governments of the United States of America and Australia Material is drawn from New 
Zealand and Australian archival sources covering newspaper articles, the proceedings 
and publications of professional societies, and official correspondence, publications and 
reports of New Zealand government departments. These sources are discussed 
chronologically across a range of professional jurisdictions. 
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Introduction  

In the second half of the twentieth century national infrastructure development agencies in the US, 
Australia and New Zealand benefited from the exodus of talented professionals and skilled workers 
from post-war Europe. The process of developing hydro-electric power infrastructure in New 
Zealand involved the recruitment of many of these individuals to accelerate the delivery of an 
urgently needed electricity network which had been hampered by acute labour shortages during the 
war years. While individual professionals have been selected as the heroes of this brave new world 
of national electrification, less well documented are the international knowledge and personnel 
transfers made between government agencies themselves. This paper will argue that while 
individual contributions were notable, collaborations involving international networks of scientists, 
engineers and built environment professionals made a significant and integrated interdisciplinary 
contribution and answer the question: How did the agencies of foreign government participate in 
the delivery of New Zealand’s power infrastructure between 1940 and 1970?. Four agencies and the 

In UHPH_14: Landscapes and ecologies of urban and planning history, Proceedings of the 12th conference of the Australasian Urban 
History / Planning History Group, edited by Morten Gjerde and Emina Petrović (Wellington: Australasian Urban History / Planning History 
Group and Victoria University of Wellington, 2014).   
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synergies between them will be investigated: The US Government Bureau of Reclamation, 
Department of the Interior and Tennessee Valley Authority and the Australian Commonwealth 
Snowy River Authority. Material is drawn from New Zealand and Australian archival sources covering 
newspaper articles, the proceedings and publications of professional societies, and official 
correspondence, publications and reports of New Zealand government departments. These sources 
are discussed chronologically across a range of professional jurisdictions and with reference to the 
delivery of a network of power infrastructure in New Zealand. The forty year period is divided into 
decades with each representing a trend in knowledge transfer: planning, building and remediation 
being the respective foci of the  forties, fifties and sixties. 

In New Zealand the development of hydroelectric power during the post war period is documented 
primarily in terms of power infrastructure, policy and labour relations (Martin 1991) and the 
organisation and history of public works provision in New Zealand (Noonan 1975). Local histories of 
power projects (Mangakino (Hasman 1976) and Otematata/Twizel (Sheridan 1995)) are few, and 
focus on social and communal achievements of the workforce who built the projects. Leach (1976, 
1999) interrogates the role of architecture in large engineering projects, and documents the 
architectural expression of the power generation and reticulation in New Zealand highlighting the 
work of émigrés Frederick Newman, Helmut Einhorn and Chris Vallenduuk. While Ernst Plischke’s 
contribution to New Zealand architecture is well recorded (Tyler (1986), Sarnitz and Ottilinger (2004) 
and Gatley (2008)) his work on the hydrotowns (Nolden 2004) draws scant comment from 
architectural historians in his country of refuge. 

Early work on the Tennessee Valley Authority documented the political and democratic processes 
underpinning the scheme as an enlightened regional economic development initiative (Lilienthal 
1944, 1964) or the complex macro to micro planning processes which cut across state and federal 
jurisdictions (Huxley 1945).   More recent literature concentrates on leadership and organisational 
myth (Hargrove 2001), the rise of a modernist design culture (Macy et al 2007), industrial relations 
and organisational behaviours (Colignon 1997) and social displacement (McDonald and Muldowney 
1981).  General histories of the Snowy Mountain Authority are few and date from the construction 
period. The SMA published its own publicity document in 1961 explaining the engineering of the 
scheme in simple terms to the Australian taxpayer. Meeking (1968) wrote a social history of the 
locality and the project for a general readership which documented the communities which waxed 
and waned in the Snowy Mountains as a result of the power infrastructure and irrigation work 
undertaken by the Authority. 

Between 1940 and 1970, 17 hydro-electricity projects were completed by a public works authority in 
New Zealand, construction on a comparable scale to the TVA, but implemented in twice the 
timeframe. The dam construction and commissioning sequence by the Public Works Department 
[PWD] (later The Ministry of Works [MOW]) on the North and South Island Rivers proceeded in the 
following order (the date of first power generation follows the name of the dam): 

1915-39  Coleridge 1915, Mangahau 1924, Tuai 1929, Arapuni 1929, Waitaki 1935 
1940-49  Cobb 1944, Highbank 1945, Karapiro 1947, Kaitawa 1948 
1950-59 Maraitai I 1952, Whakamaru 1956, Roxburgh 1956, Atiamuri 1958 
1960-69  Tekapo 1961, Waipapa 1961, Ohakuri 1961, Aratiatia 1964, Benmore 1965, 

Matahina 1966, Aviemore 1969, Manapouri 1969 [Maraitai II 1970]  



U H P H _ 1 4 :  L a n d s c a p e s  a n d  e c o l o g i e s  o f  u r b a n  a n d  p l a n n i n g  h i s t o r y  | 63 
 

The North Island and South Island grids were connected in 1960 after a 3 year delay caused by a 
change in government. 

The pro-active erudition  

The forties was an information and expertise transfer between the US and New Zealand around 
workforce logistics, project implementation, and the technologies of critical national resource 
development. The TVA development is first reported in New Zealand in New Zealand Engineering in 
1946 (NZ Engineering 1/1 1946). In an article entitled ‘Present and future river control and hydro-
electric power projects in the United States’. This material was prepared by the US Government 
Foreign Service, and reported in great technical detail on major engineering projects recently 
completed or planned in the United States including the TVA and the Boulder, Grand Coulee and 
Bonneville dams. In September 1946 after the announcement of the Waikato scheme by the 
Minister of Works, Military Engineer Major C. J. W. Parsons published ‘Reflections on the Waikato 
Basin Development Plan’, also in New Zealand Engineering (NZ Engineering 1/2 1946). While no 
reference is made directly to the TVA the text reflects many of the resource development agendas 
associated with the project for more than a decade, tellingly expressed in idealistic New Deal 
rhetoric:  

The final integration into a national plan would then follow the truly democratic process of 
development by free and varied creative evolution through the channels of complementary 
discussion, reconciliation, co-ordination and mutual assimilation into final harmony and balance. 

The exchange of personnel between New Zealand and the United States was becoming more 
frequent and included American engineers A.W. Simonds and Dr J.L. Savage whose involvement will 
be discussed in Section 4. After a recent trip to the United States, Ministry of Works Project Engineer 
Mr J.T. Gilkison wrote ‘Engineering Progress: Here and Abroad (NZ Engineering 4/4 1949) reporting 
his address to the South Auckland Branch of NZIE on 8th October 1948. His speech covered a range of 
engineering issues which were highly relevant to the Waikato projects including airport, rail and road 
infrastructure, dam design (arch, earth and thin section), heavy plant requirements, concrete 
formwork, aggregate and sand sourcing, batching, joint design, and air entraining  and finishing. He 
also comments on the mix of public and private contracting and the recruitment and remuneration 
of professional staff. His observations on workforce accommodation reinforce the wisdom of using 
the town of Mangakino [Figure 1] as a construction base for the multiple Waikato projects: 

During the harnessing of the river three stations will be under construction at any one time … 
Not only will time be saved in the long run but also money, as it is cheaper to transport men 
daily for a short distance than to shift their camps from job to job. The new township of 
Mangakino, commenced two years ago, is now nearing completion, and its modern amenities 
will serve an ultimate population approaching 5,000 …Only on the most isolated projects is it 
necessary to provide accommodation for workman. As a general rule there is no shortage of 
workmen, who often travel up to 50 miles daily to work. (NZ Engineering 4/4 1949) 
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Figure 1: Mangakino Township 1952 [Mighty River Power Archives] 

 

While there was considerable academic interest in the TVA by the social science experts in New 
Zealand, it was the practical lessons which ultimately translated well into the New Zealand context.  
The 1940s were the early years of large scale dam building in New Zealand while the Tennessee 
Valley Authority was almost a decade ahead in implementing its huge hydro-electric enterprise. 
Being a technocratic organisation, and a public agency it was a perfect model for the New Zealand 
Public Works Department to emulate at that moment in history. For much of the forties New 
Zealand experts from many professional groups engaged in researching pertinent aspects of the TVA 
experience for future implementation. The period of active application of many of the lessons 
learned occurred in the following decade. 

The active fifties: experience  

The knowledge and personnel exchanges of the forties were applied to the infrastructure projects of 
the fifties. By early 1950 American engineers are reported working on power projects in the 
Waikato, aiding their New Zealand colleagues on technical matters. Mr. A.W. Simonds and Dr J.L. 
Savage are reported as assisting with the washing out and grouting of the rock joints on the right 
bank of the Maraetai Dam [Figure 2] (New Zealand Herald 1950). Later in the decade New Zealand 
engineers are visiting the US to gain expertise. Engineer Mr J. Ridley studied in America in 1954-55 
on a Commonwealth Fund Civil Service Fellowship subsequently working with Americans in the 
Pacific. He later became a project engineer at Benmore in 1960 (Otematata Welfare Association 
1960). Commissioner of Works Mr. E. McKillop made two trips to the northern hemisphere in the 
years 1949 to 1951. His annual reports written in the Appendices to the Journal of the House of 
Representatives during these years indicate a very wide brief that ranged from sourcing labour and 
steel supplies to studying prefabricated housing (AJHR D1 1949, 1950, 1951). 
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Figure 2: Maraetai I Dam [Rick Allender 2012] 

 

Dr Savage, an ex-TVA Hydro Engineer and Chief Designing Engineer of the US Bureau of Reclamation, 
visited NZ in 1949 for 6 weeks on official business peer-reviewing both North and South Island 
Hydro-electric schemes (Archives New Zealand BBAD). His findings were summarised in both the 
New Zealand Electrical Journal and New Zealand Engineering. Dr Savage’s brief was to advise on the 
integrity of completed hydro projects and the investigation work and design of new construction 
initiatives, especially aspects which could improve delivery timelines. The report was positive about 
the quality of hydro projects built to date, and the high level of professional expertise provided by 
the Ministry of Works and the State Hydro Electric Department. Recommendations included 
identifying the need for more projects, and therefore more personnel to meet the expansion 
programme contemplated, including the recruiting of overseas contractors and the securing of large 
scale plant. He made constructive comments and suggestions on the design of future dams including 
the construction of a concrete dam at Atiamuri, and the inclusion of spillway deflectors at Maraetai 
and Roxburgh. He endorsed the building of an earth and gravel dam at Waipapa and recommended 
further investigations of sites for Ohakuri, Paraiki and Atiamuri. He suggested an underground 
station at Huka Falls to preserve the scenic quality of the area and endorsed plans for building 
control structures at Lake Wanaka and Lake Hawea along with the improvement of those at Lake 
Whakatipu.  

Precautionary scientific testing of rock at the Maraetai dam was also referred to the United States 
Bureau of Reclamation with Mr L. James the MOW Chief Design Engineer in attendance in Denver 
Colorado, and Andrew Simonds duly joined the Maraetai team. There were other professional 
intersections. English Engineer John Hunter who was a representative of UK consulting firm Sir 
Alexander Gibbs and Partners worked on Atiamuri in the 1950s and had visited both the TVA and 
SMA schemes earlier in his career. In 1957 Jack Smith the project manager for Fletcher Construction 
on Ohakuri hired three American tunnelling experts; Max Lurz, Sammy Thornhill and Sam Cashman 
(who had worked at the SMA) (Contracting and Construction 1957).  
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Figure 3: Waipapa Dam [Rick Allender 2012] showing human scaled control room 

 

Alongside the engineers, were architects involved in the design of power stations of the era who 
were European émigrés working for the Ministry of Works. Frederick Newman arrived in 1938 as a 
refugee from Europe where he had been working on industrial, administrative and infrastructure 
commissions in Austria and Russia. Working initially in the Department of Housing and Construction, 
Newman was appointed in 1948 to head the newly formed Hydro-electric Design Office (Leach 
2003), and led a team whose professional composition and modern, monumental aesthetic 
sensibility greatly resembled that of the TVA, until his retirement in 1956. Fellow countryman Ernst 
Plischke also worked at the Department of Housing and Construction, and was responsible for 
designing the plan (Nolden 2004) and town centre for Mangakino in 1947 (Samitz 2004). Newman 
was joined in the HDO in 1952 by talented Dutchman Chris Vallenduuk who scaled, materialised and 
proportioned his powerhouses and control buildings to the enormity of the engineering work and 
the formidable beauty of the landscape, while maintaining a fine attention to visual and tactile detail 
[Figure 3] (Designscape 1973). German immigrant Helmut Einhorn headed the Office between 1956 
and 1968 (People and Planning 1976) when Vallenduuk took over as Power Architect until his death 
in 1973. 

The fifties were a decade of action when four power projects and a hydro town were built, and ten 
future dams were planned along with two more ‘Works’ towns. It was the genesis of an emerging 
power industry and it involved overseas experts principally in the fields of science, engineering and 
architecture.  In the sixties as environmental concerns emerged, the focus of the hydro projects 
shifted again, and concerns which had dogged the TVA began to impact its Antipodean counterpart. 

The counteractive sixties: extension  

As hydro-electricity infrastructure became a permanent feature in the hinterlands of the developed 
world, a backlash of conservation activism emerged. The remote and fragile ecologies of the snowy 
Mountains in Eastern Australia were an early example of efforts to ameliorate the environmental 
impacts of dam design. The Snowy Mountains Scheme commenced 16 years after the TVA. Its 
influence over New Zealand hydro-electric design was limited to engineering design since the project 
was largely underground, was combined with an irrigation scheme and was constructed on remote 



U H P H _ 1 4 :  L a n d s c a p e s  a n d  e c o l o g i e s  o f  u r b a n  a n d  p l a n n i n g  h i s t o r y  | 67 
 

sites in high altitudes in a national park. The TVA was providing expertise to the SMA in the 1950s at 
the same time it was advising the New Zealand Government. 

Snowy Mountains Authority  

Constructed between 1949 and 1974 the Snowy Mountains Scheme in South-eastern Australia is a 
hydro-electricity and irrigation system consisting of 16 dams, 7 power stations and 225 kilometres of 
underground tunnels, aqueducts and pipelines over two state jurisdictions (Victoria and New South 
Wales). Established by an Act of Parliament in 1949 to address the burgeoning domestic and 
industrial power demands of Australia’s east coast cities the Snowy Mountains Authority oversaw 
the investigation, design and construction of a scheme which captured the east flowing water from 
high elevations in the Snowy River system and diverted them west via a network of lakes and tunnels 
into the Murray and Murrumbidgee Rivers, to irrigate agricultural lands in Victoria and South 
Australia. In doing this the scheme generated a surplus of power for two states and one territory 
(ACT) (SMA 1961, Crook 1972, Freestone 2010).   

The Commissioner of the Snowy Mountains Authority was New Zealand engineer William Hudson. 
After graduating from the University of London, Hudson undertook postgraduate studies in hydro-
electric engineering, at the University of Grenoble, France. Returning to New Zealand in 1922 he was 
appointed assistant-engineer on the Mangahao hydro-electric scheme and later worked with 
Armstrong and Whitworth as engineer-in-charge of construction of the Arapuni Dam. The apogee of 
his long and distinguished career was his leadership of the SMA. 

 

 

Figure 4: Manapouri Dam [John Adams 2009] 

 

The Snowy Mountains Scheme is the largest engineering work in Australian history. The SMA 
provided another more contemporary and politically aligned model for New Zealand’s hydro-
electricity provision and had itself been given assistance by the US Government Bureau of 
Reclamation of the Department of the Interior (Meeking 1968). The following section will detail 
influence the SMA had on the landscaping, conservation and resource protection aspects of building 
hydro-electric power facilities in New Zealand. 
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The progress of the Snowy River Scheme (summaries of the SMAs monthly reports) were regularly 
reported in New Zealand Contracting and Construction magazine in 1956 and 1957, and an article in 
July 1956 made mention of intensive geological surveys and anti-erosion measures taken in the 
design and construction phases of the project in collaboration with the US Bureau of Reclamation. 
By the early 1960s there was considerable disquiet in the developed world about the effects of 
hydro-electric development on the natural environment, especially scarred landscapes needing post-
construction restoration, the use of exotic tree species as planting rather than indigenous ones, and 
environmental resources disturbed by raising lake levels. The debate began with concerns over the 
treatment of the famed scenic site of Huka Falls and the Aratiatia Rapids which were to be 
integrated into the Waikato power production system (Auckland Star 1959) with their peak flow 
diminished (a scheme which was eventually abandoned). Escalated throughout the 1960s the public 
controversy coalesced around the building of the underground Manapouri power station [Figure 4] 
to provide cheap power for an Australian owned aluminium smelter near Bluff (New Zealand Herald 
1959), and the consequent flooding of native forests bordering Lakes Te Anau and Manapouri. The 
protest became a crucible for both an emerging environmentalist movement and a renewed sense 
of national identity (Belich 2001). In 1960 HDO architects Helmut Einhorn and Chris Vallenduuk 
visited the Waikato projects to discuss the application of landscape design concepts in the early 
phases of design. They were briefed on the Aratiatia site by project engineer Mr McLeod, 
construction engineer Mr Warren and landscape consultant Mr Smith in order to develop a sketch 
design of the landscaping (National Archives ABZK W5472 889). By 1970 the MWD had enlarged its 
ambit from architecture, housing and engineering (civil, electrical, mechanical and power) to 
providing technical services for national roads, water and soil conservation and town planning. A 
proposal by government to establish an overarching National Parks Authority was unpopular at the 
time but ultimately led to the formation of The Ministry for the Environment as an environmental 
protection agency (Noonan 1975). 

 

 

Figure 5: Benmore Dam [Rick Allender 2012] showing exotic landscaping 
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In engineering circles the landscape treatment of dams was beginning to be taken more seriously, 
and in 1966 Western Australian landscape architect John Oldham made a presentation at the New 
Zealand Institute of Engineers after touring the country for two weeks (New Zealand Weekly News 
1966). Trained as an architect and town planner and married to landscape designer Ray McLintock, 
Oldham was better known in Australia for his exhibition designs at the New York World’s Fair in 1939 
and his connection with the Australian Communist Party (Erikson 2011). However his contribution to 
practice of landscape architecture which emerged later in his career was also significant (Goddard 
2002). Oldham’s presentation focused on the planning of the landscape in concert with the hydro 
works rather than using landscape as a remedial treatment after the terrain is damaged and using 
indigenous planting species to meld the project with the local ecology [Figure 5]. Citing US 
experience, he argued the case for training landscape architects locally and integrating them into 
design, construction and engineering teams working in the energy sector, making the point that this 
up-front investment in professional expertise could save money on the construction and 
remediation side of the ledger. He repeats the call for a government authority to manage this (New 
Zealand Gardener 1966).  

Oldham argued in his paper that the aim of landscape architecture is to enhance nature with 
engineering and architectural interventions, not to overwhelm it. He stated that the three most 
important principles with respect to hydro projects were the dam structure itself must be significant, 
aesthetically pleasing and visible; the dam structure must be designed to integrate harmoniously 
with  the ‘primitive landscape’; and provision must be made for people to observe, recreate and 
enjoy the projects to their best advantage via the design of serial scenic roads alignments with 
strategically placed lookouts capturing viewing highlights, along with public amenities such as 
restaurants, picnic areas, restrooms and information centres. 

Oldham illustrated the general points he made by using examples of his hydro-electric work in 
Western Australia on the Wellington and Serpentine Dams, explaining that he used regular curves to 
link the geometric forms of the dams with the rugged natural terrain, he had created ’islands’ of 
natural and man-made forms, placing geometric structures (simple rectangular forms for buildings 
and bridges and viewing platforms) into the bush and  bush in manmade settings (native planting in 
car parks) to effect a contrast and between the two.  He used predominantly native planting, local 
materials  and aboriginal colours and motifs to construct landscaping features which are both 
traditional (parterres) and modern (cantilevered lookouts). 

In the 1960s advice to the New Zealand power sector came mainly from the recent experience of 
personnel on the Snowy Mountain Scheme, and concentrated on forward planning strategies and 
soft infrastructure issues particularly landscaping. The injection of this expertise led to New 
Zealanders taking a professional design approach to large scale interventions on pristine scenic sites 
of national importance, and laid the foundations for the ongoing contribution of the professions of 
landscape architecture and town planning to the development of the built environment in the 
country.  

Conclusion  

This paper has demonstrated that overseas agencies such the TVA and the SMA provided cogent 
development models and expertise for the New Zealand hydro-electric infrastructure provision at 



U H P H _ 1 4 :  L a n d s c a p e s  a n d  e c o l o g i e s  o f  u r b a n  a n d  p l a n n i n g  h i s t o r y  | 70 
 

key moments in the development history of the nation. Over a thirty year period there was a 
considerable degree of cross-fertilisation of ideas, experience and expertise. Divided into three 
decade the influences could be categorised as academic and technical knowledge transfers in the 
1940s, professional personnel transfers in the 1950s, and an expansion of power infrastructure 
delivery responsibility into the realm of environmental conservation in the 1960s.  The outstanding 
feature of the knowledge and personnel exchanges which did occur is the breadth of professional 
engagement, and the interdisciplinary nature of the collaborations at a time when many professional 
disciplines were consolidating their memberships and establishing their mandate for leadership in 
the built environment. The significance of the research lies in the identification of interdisciplinary 
nature of collaborations in the decades after the Second World War, and the impact this had on the 
history of the planning of the built environment in New Zealand. 

By the 1970s public awareness and mobilisation around the international conservation movement 
emerged in all three projects to stay the pace and intensity of development. The ultimate 
privatisation of the US TVA the Australian SMA and the New Zealand MOW, has meant a great deal 
of knowledge, experience and inter-agency goodwill has been diluted or dispersed within the 
commercial sensitivities of private sector organisations.  

In New Zealand and elsewhere an emerging awareness of hydro-electricity as a sustainable energy 
form is now counter balanced with a much greater emphasis on conservation and resource 
management issues than was the case in the mid-twentieth century. This combined with twenty-first 
century government austerity measures, a shrinking public sector, and an unwillingness to publicly 
fund major infrastructure projects means we may not see the same commitment to, or calibre of 
interagency knowledge transfers in the future. 
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