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abstract
Industrial sustainability is an ongoing global issue. 
Energy from non-renewable resources and pol-
lution in the atmosphere is caused largely by the 
industrial sector. Currently 51% of all energy con-
sumed around the world is spent in the industrial 
sector, and this amount and percentage is only 
increasing. It is very difficult for industrial based 
businesses that are already established to switch 
to more sustainable sources of energy. It always 
comes down to their key aspects; time, cost and 
resistance to change.
The two variable I have selected for this industrial 
project have interesting characteristics, both in-
triguing and restricting, including falsely-perceived 
public perception of their age and history. The first 
variable is the location of the site will be set in New 
Zealand. The second variable is the program for 
this research topic. A whisky distillery will be the 
building representing the industrial sector. 
Despite the fact that over 60% of our electrical en-
ergy comes from renewable resources, New Zea-
land can still not be considered “green”.  

Per person, New Zealand is currently amongst the 
worst in the world for greenhouse gas emissions, 
on par with the United Kingdom. This is not im-
proving either, our emissions are still expected to 
rise another 30% over the next 25 years. 
From the outside looking in, countries see New 
Zealand as clean and green. We take it a step fur-
ther and falsely advertise ourselves to the world 
as 100% Pure, knowing that we are far from it. If 
every person in the world led the lifestyle of New 
Zealand, within current technological systems, we 
would need three planets to sustain us.
A distillery, designed in New Zealand, has to be 
completely sustainable, surpassing any New Zea-
land standards. The two major issues regarding dis-
tillery sustainability and expenses are the original 
start up costs and the actual running costs.
The start up cost of a distillery is substantial, includ-
ing buildings, land, equipment and staff, but not 
much different to most other industrial based busi-
nesses. Where a whisky distillery does differ, is that 
it takes a minimum 3 years from start up before 

the first product is released, and income begins. 3 
years of outgoing costs are damaging, so running 
costs must be kept to an absolute minimum.
This research paper will begin with an investigation 
into a suitable location for the distillery, taking into 
consideration the benefits for the business, sus-
tainability and architectural aspects of a possible 
design. The limitations of the design shall then be 
explored through industrial analysis and site inves-
tigation, setting boundaries which may or may not 
be broken. Through interpretation of these limita-
tions conceptual investigation will begin, looking 
into social and spatial qualities, as well as aesthet-
ics, materials and circulation. 
The aim is to create a design that generates an 
awareness and understanding of the whisky distill-
ery processes and how great an impact sustainable 
solutions can have on it, not only in reference to 
environmental benefits, but the business benefits 
such as running costs, public image and staff work-
ing conditions. 
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october re-submission

After the comments made by the examiners I have revised both the explanatory document and the design drawings. 
 
I have attempted to address the points made by both examiners; 
 
 - Limited the scope of the project
 - Research into distillery precedents 
 - Detailed explanation of the Distillery design program 
 - Further tectonic enquiry into architectural construction
 - Improved site organisation relating to specific conditions
 - Additional documentation drawings for each of the buildings proposed
 - Revised document length and content
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1.0 introduction
Industrial sustainability poses a real world challenge 
we have been aware of for decades. There is a huge 
disparity between one’s understanding of the dev-
asting environmental issues caused by industrial 
buildings versus one’s actual ability to take preven-
tative measures against it, which can be attributed 
to three general factors: effort, cost, and the dif-
ficulty to elicit change. The next generation will no 
doubt be dealing with the damage we inflict. New 
Zealand’s net greenhouse gas emissions have in-
creased 111% in the last 20 years. Per capita, New 

Zealand is one of the worst contributors towards 
green house gases, more than doubling the world 
average. Businesses are now at a stage where they 
know the negative effect the pollution they cause 
is having on the environment, but choose to ignore 
it unless the factors working against change are 
outweighed by benefits that can be gained by the 
business or the individual. This research seeks to 
explore these possible benefits and to represent 
an efficient and functional building through pas-
sive and sustainable architectural design.   
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1.1 aims & objectives
The aim of this project is to generate aware-
ness of the importance of sustainability within 
the industrial scene, how it can be achieved 
through architectural practice and why it is so 
necessary within the New Zealand context. 
There are two primary objectives to be achieved for 
this research. The first is to educate and challenge 
the reader about the extent of, or how far sustain-
ability can go in large-scale design. Setting the 
program in a New Zealand context will to further 

engage the reader in a wider thinking in this area; 
if there are issues in this country, how does the rest 
of the world compare, and how are we portrayed?    
The second objective is focused on the argument 
for architectural design; what opportunity is pre-
sented by this project to express the notion of criti-
cal regionalism within the boundaries determined 
by the industrial and sustainable objectives of the 
brief. This project looks to test alternative ways to 
integrate sustainable and industrial design into the 

architecture, without clipping on possible additions 
to the side of the design and claiming them to have 
functions without relevance to the overall design.   
The findings of this research will be developed and 
represented in the form of an architectural space, 
illustrating the various techniques of sustainable in-
tegration in an industrial design project. 
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1.2 scope & limitations
Industrial Limitations  

Types of industrial buildings and their characteris-
tics range greatly, from clothing factories to steel 
smelting, but they all have their own limitations re-
lating to working conditions, efficiency, size of ma-
chinery and the building layout, etc. These depend 
on the production process. The conditions of the 
whisky production industry must be considered for 
the building to be properly functional. 
 

Sustainable Limitations  

With an integrated objective in mind, the sustain-
able systems identified will greatly affect the design 
of the project and how it functions. There are many 
sustainable systems that could be used, each with 
different functions, efficiencies and forms. Some 
require certain contextual conditions such as sun, 
wind, water or biological matter.  

 

Naturally, it is very important before the com-
mencement of a design project such as this to be-
gin determining the scope of work required and 
acknowledge the limitations that may be apparent. 
There are many parameters that must be thorough-
ly researched and recorded throughout the process 
of the project and honestly reflected in the con-
clusion and final design. A realistic approach must 
be taken to ensure the reader can believe that the 
aims and objectives can be met in the real world.   
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Architectural Limitations  

The architecture will be restricted or, more positive-
ly challenged by the limitations noted. The designs 
will be tested by working within these parameters 
and finding where the boundaries can be pushed. 
Another limitation that needs to considered but 
not necessarily enforced is an awareness of a New 
Zealand or local style of architecture, being a New 
Zealand building, selling a New Zealand product. 

Whisky Limitations  

Choosing whisky as the program raises a few in-
teresting limitations in itself, including the negative 
issue of the problamatic drinking culture in New 
Zealand. Separate to the industrial limitations a 
whisky distillery causes, whisky itself has a history 
that predates the 15th Century. Over this time pro-
tective legislation has been introduced, whic must 
be considered for the distillery to be true to the 
idea of whisky. 

Context Limitations
 
The contextual conditions where the building sit 
will have a great influence on both the passive and 
sustainable performance of the building. This in-
cludes building size and orientation as well as what 
sustainable systems will be best suited to the local 
environmental conditions. Other limitations that 
will occur in a New Zealand context are national 
and local land laws.
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1.3 new zealand & whisky

Whisky is traditionally seen as a product of Scotland, to be protected where ever, and New Zealand 
attempts to encroach on this imaginary copyright. There is anecdotal evidence New Zealand has never 
had a successful whisky industry because the British empire builders recognized the potential quality 
threat of New Zealand Whisky to Scotch. Banks refused to lend money to New Zealand for infrastruc-
ture development in late nineteenth century unless the New Zealand government avoided developing a 
distilling industry. Scottish banks threatened to withhold funding of the railways if distillation commerce 
happened.
Scotland and New Zealand are very similar in terms of climate, position, and landscape. As such the 
opportunity for good malt liquor is very achievable in New Zealand with local identity coming from 
homegrown grains, peat, clean air, pure water, yeast and cask wood, not just oak. Included with this 
abundance and quality of these priceless natural resources New Zealand also has some qualities, which 
Scotland cannot compare to. This makes so many industries not only possible, but capable of producing 
high quality. 
Traditionally, Scotch whisky casks are imported as bourbon or cherry oak casks from the United States 
and Europe, and are increasingly expensive, and of inferior quality. It is essential therefore that a home-
cooperage culture is established to capture the supplies of our forests involving not just oak but chest-
nut, cherry and birch, which are increasingly yielding good results for beginning non-scotch produc-
ers. The other resources that encourage a world-class distillery are the access to sunlight in relationship 
to purity of water and New Zealand’s mineral rich volcanic soil.
The fact that the New Zealand Government allows home distillation means a good source of experi-
enced and talented garage-distillers who can build stills and know instinctively about ferments and 
still-cuts. This is extremely important in the signature of a New Zealand whisky, and it worked to great 
advantage for some American distilleries.
Scotland no longer owns Scotch, corporate cartels own Scotch with Scotland simply a convenient base 
for operations, for now. Very few boutique distillers exist now and some who claim to be autonomous, 
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Figure 1; The former Willowbank Distillery, NZ - Closed in 1997 
Aged single malt whisky bottled from the leftover barrels recently 

won Gold at the 2014 International Spirit Awards. 

are in fact backed by ‘financial interests.’ New Zealand whisky needs protective legislation to remain 
a commercial benefit for New Zealand, including a formally regulated craft industry with regulations 
restricting the monopolies of corporations. These specifications should exceed the reputation of Scotch 
whiskies standards to secure the long-term viability, honesty, signature and sustainability of the home-
industry with:

o Only New Zealand grain such as barley, rye, oats, allowed;
o Only New Zealand water, peat, maturation and bottling;
o Any form of added colourant not from casks made illegal;
o No Chillfiltration;
o Minimum strength of 42%vol;
o No Genetically Modified grain can be used;
o A Minimum maturation time of 4 years;  
o No maturation in casks exceeding 700 litres, unless in a registered Solera Vat;1

    
To keep the New Zealand whisky distillery industry clean and honest we must not allow foreign invest-
ment without strict regulation and penalties. National crowd-fund a small craft New Zealand distillery 
with a groundbreaking social contract. Importantly, our whisky must be branded with traditional New 
Zealand specific colours, names, bottle shapes and marketing, including a never-been-seen-before New 
Zealand grain spirit and a New Zealand created yeast of a particular character.2

1  Solera is a process for aging liquids such as wine, beer, vinegar, and brandy, by fractional blending in such a way 
that the finished product is a mixture of ages, with the average age gradually increasing as the process continues over many 
years. A Solera is literally the set of barrels or other containers used in the process.

2  Ralfy Mitchell, Interview by Ben Cliffe, World Whisky Expert & Blogger, (initial correspondence October 6, 2013).
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2.0 exploring the site
Site exploration is one of the key aspects to suc-
cessful architecture design. Almost all architectural 
concepts are directly affected by their surrounding 
conditions as their architect feels it is important 
for structural design to reflect the environment it 
is set in. Whether the design chooses to respect 
a site or stand apart from it, if that exact design 
is moved to a different location, it will respond 
in a different manner, as conditions will never be 
identical. Site selection was not done prior to the 
thesis. Selection of a site was very important for 
the distillery and would included extensive investi-

gation not only into the site analysis but the social 
and economic values of the overall surroundings. 
As discussed in the proposal of this document, the 
site’s specific location could have been anywhere 
from an urban to rural environment, on a hill or 
near the ocean. This is a result of new world distill-
eries, wineries and microbreweries needing to be 
flexible and adaptable to environments such as the 
cityscape. 
Access to resources such as peat, water, tourism, and 
renewable energy are some of the reasons that have 
a decisive factor in the selection of a suitable site. 
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2.1 land
A land based rural site was preferred, as the explo-
ration of urban and offshore water based options 
were discussed and rejected. A site with good ac-
cess to clean, pure water, some potential for sus-
tainable energy sources, and access to tourist and 
trade routes would create the best combination of 
natural features.  A decision to select a rural site 
made it easier for an achievable sustainable envi-
ronment and grant improved accessibility, but the 
final push came when considering New Zealand’s 
international market and tourism catchphrase: 
100% Pure. The first consideration of travellers who 
make their way to rural New Zealand is how beau-
tiful, clean, green and open this land is. Many oth-

Figure 2; A peat farm in Islay, Scotland. Hand cut into blocks in preparation for smoking
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ers will of course make their way to the cities, but 
those that talk and spread the word about this na-
tion are those who experience it - travelling  coast to 
coast, visiting beaches, vineyards, olive groves, trek-
king national parks to experience native plant and 
animal life. An advertisement for New Zealand across 
the globe is picture-perfect, showcasing blue skies, 
clean-water, followed by the “100% Pure” slogan.  
This leaves multiple opportunities for location of a 
site, as New Zealand is rich in rural landscape. The 
site, design and program must function together, 
making no assumptions that the distillery alone is a 
complete package. To narrow down the rural options, 
consideration of the accessibility or resources and ma-

terials is the next step. Some of these such as wa-
ter, transport, barley and power do little towards 
assisting at this stage, as New Zealand is also rich 
in these areas. Peat, one of the ingredients used 
in the distilling process to give the whisky its dis-
tinctive smoky characteristics, can only be found 
in seven places within New Zealand. All of these 
places are located in or around national parks and 
reasonably spread across the country from the top 
of the North Island to the bottom of the South 
Island. From these seven locations, consideration 
into the other resources needed for the distillery is 
done to again narrow down the options and find 
a preferred site. 

The main criteria that we’ve shortlisted for site se-
lection is as follows; 

A site with strong foundations
Access to own water source 
Access to sunlight 
Access to whisky Ingredients such as 
barley 
Access to main transportation routes and 
roads 
Access to space 
Access to tourist traffic
Consistent with New Zealand’s image
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The seven locations north to south were;

Tangonge Bay, 
West of Kaitaia 

Kopouatai Bog,
Hauraki Plains

Kaipo Bog, 
Te Urewera National Park

Andersons Pakihi, 
Westport

Okarito,
North of the Franz Josef Glacier

Swampy’s Summit, 
Dunedin

Otautau, 
North West of Invercargil

Figure 3; Map of New Zealand showing the seven Locations of peat. 
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With the guidelines in place, seven sites are nar-
rowed down to three: Kopouatai Bog, Kaipo Bog 
and Okarito. Due to these guidelines, our most 
northern site, Tangonge Bay, was not chosen as it 
has no access to its own water source and trans-
port would be difficult. Andersons Pakihi, though 
located by a charming art deco town, is a midway 
town with little tourist traffic. The peat bog also 
has some restrictions as it is very hard to get ac-
cess to. The possibility of the distillery in an urban 
environment arose again with Swampy Summit in 
Dunedin, but with the local demographic, tourist 
traffic and access only to mains water it did not 
qualify. 
The Otautau site much like Andersons Pakihi, 
lacked the tourist traffic, but furthermore transport 
both in and out going was a bit stretched. These 
four though were rejected because of the extra 
flexibility that the other three offered, all passing 
the guidelines set, either by a small or large mar-
gin. 

Of the final three, Kaipo Bog was not chosen. It 
had good potential for tourist attraction being near 
Hawkes Bay winery region and a main road, but 
the peat was located deep in the national park, 
and even with the possibility of getting around the 
parks protection, collection and distribution then 
becomes difficult. For the design and program the 
Okarito Site on the west coast of the South Island 
came out on top. The Kopouatai Bog in the Haura-
ki Plains, the largest Peat bog in New Zealand, met 
all criteria and was heavily considered due to ease 
of transport, its own water source and substantial 
tourist thoroughfare from Auckland City to the Cor-
omandel and Hawkes bay. But due to this type of 
‘passing traffic’ the judgement of tourist attraction 
through the Waikato region is not statistically cor-
rect. Additionally, the site is located inland, mean-
ing streams would be the main source of water and 
run the risk of contamination from the fertilizers in  
farmland runoff.  After the site visit for analysis and 
final judgement, the Okarito region was selected. 

Figure 4;  Map of NZ showing the selected Location; Okarito. 
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2.2 water
The Okarito region has access to superior wa-
ter channels from a series of river networks as 
Okarito is located at the basin of the New Zea-
land’s Southern Alps on the western side. As 
previously mentioned, peat is instrumental to the 
whisky making process and is therefore crucial to 
site selection. In this particular case, peat can be 
sourced from the Okarito Lagoon in the surround-
ing Okarito Forest. The lagoon itself is a protected 
area as it is home to some of New Zealands most 
beautiful and rare native birds. There are three 
main rivers; Waiho, Whataroa, and Wanganui, as 
well as the two Lakes; Mapourika, and Wahapo. 
The Whataroa River is a stunning example of 
New Zealand’s West Coast Rivers. It is renowned 
not only for the quality of the water but its amaz-
ing colour. Glacier fed from the mountains of the 
Southern Alps, the mineral soaked water is a per-
fect mixture of clarity, turquoise and a milky hue, 
united with lush green vegetation, sunny skies 
and the absence of buildings offering that pic-
turesque New Zealand image so sought after by 
tourists. This can contribute to not only one of the 

most exquisite whisky experiences, but also one 
of the most peaceful New Zealand experiences. 
The wildlife, surrounding the sites location, espe-
cially birds, some native from the Okarito forest, 
drink in the river. Although this gives another at-
traction for the guests at the distillery, a new man-
made structure can have a damaging effect to the 
natural environment. There are other buildings 
along neighbouring rivers, but as this thesis is en-
couraging sustainable design, it would mean giv-
ing back, not taking away. Investigation into how 
this is may be done and protection to the wildlife 
has been a needed addition into the brief and de-
sign stages.
A river channel typically contains a single stream 
of water, but some rivers flow as several intercon-
necting streams of water producing a braided river. 
The West Coast has extensive braided rivers, and a 
section of the river, just before it becomes a braid-
ed river has been chosen. This is where the river 
and the adjacent embankments are widest. The 
Whataroa River is one of the largest, and, on an-
nual flows, the most consistent rivers in the area. 

This spot on the river offers a direct connection to 
the Okarito forest and main roads, as well as space 
to design and possibly manipulate the river. 
This water source offers the possibility of gener-
ating electrical energy with a hydropower system 
with reasonable head (fall) and constant flow of 
the rivers. The great advantage to this is the rela-
tionship between the peak energy months and the 
flow of the river. During the winter months, where 
energy is consumed more for lighting and heating, 
the river runs wider and faster as run off moun-
tain water is increased greatly during the raining 
season. Secondly the river offers a constant flow 
of clean, cool, glacier water. It may be seen as a 
small issue in the greater scheme of designs, but 
as far as free water and product selling goes, gla-
cier water has a big marketing value. Rogue Soci-
ety Gin over the course of a few months in 2013 
became one of the largest selling in New Zealand, 
due largely to their use of glacier water and of 
course their marketing campaign behind using it.3  
It is simple, but effective; Whisky, bottled us-
ing 100% Pure New Zealand glacier Water.  

3 Krystal McConchie, interview by Ben Cliffe, Brand 
Ambassador at Rogue Society, New Zealand (January, 2014-).
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Figure 5;  Photo taken on the Whataroa River at Sunset. Facing south towards the Southern Alps from selected site, 2014

As well as being a base ingredient in the bottling 
of the whisky, it can be used as the main source 
of water throughout the building. The water will 
have to be monitored closely and possibly treated 
at stages for drinking, as well as sewage treatment. 
The river furthers the spectrum of the design pos-
sibilities through environmental integration. The 
brief states the intention of a successful integration 
of design through sustainability. Therefore any hy-
droelectric program introduced into the structure 
must also be introduced into the design, exploring 
the prospect of the project overlapping, penetrat-
ing through or tunneling under the section of the 
river used.
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Figure 6;  Photo taken at Arther’s Path, Southern Alps, NZ, 2014

2.3 tourism & travel
costs and fuel usage. 4 For any concrete construc-
tion that maybe used in the site, the cost per cu-
bic meter could rise to $800 just because of the 
location and accessibility of the site.5 Accessibility is 
also an important factor that affects the decision of 
potential tourists to visit the distillery; cost of travel, 
time involved, any other attractions in the area for 
a more worthwhile trip, and of course safety are all 
taken into consideration.
From the original sites shortlisted the West Coast 
offered the most accessible locations for both 
transportation of goods, construction materials 
and tourism transport. The Montieths Brewery has 
set a successful precedent for the distillery project. 
The West Coast of the South Island is widely re-
ferred to as one of the best coastal drives in the 
world.6 The West Coast roads are well maintained 
as they are consistently used by goods vehicles, es-
pecially logging trucks, as well as tourists to get be-
tween Greymouth, Mt Cook, Haast and Wanaka. 
The other reason for close monitoring of the road 
conditions are that land slides are an issue on the 
roads further south, and they can greatly effect 
traffic. Black ice is very common along the roads 

4  Kumares C. Sinha, Samuel Labi, Transportation De-
cision Making: Principles of Project Evaluation and Program-
ming (John Wiley & Sons, New Jersey, USA – 2011) 

5  Neil Jacka, interview by Ben Cliffe, , Dam Engineer 
for Aecom Limited New Zealand (March 20, 2015).

6  Lonely Planet Top 10 Coastal Drives Award - 
Whataroa Information Centre, West Coast, NZ (January 2015)

With the possible site’s locations being hard 
to decide, the aspects of travel and tour-
ism were further expanded and analyzed.  
How secluded the selected site is became a very 
important category in its selection, directly affect-
ing both the tourism and distilling sides of the proj-
ect. For the building and business to prosper in the 
industrial and tourist market, transportation and 
ease of access to and from the selected site is an 
important issue that had to be addressed. 
There is very little hope in the project being suc-

cessful if important materials that are required for 
the distillery to function cannot be delivered be-
cause the roads are too dangerous or narrow for 
trucks to get past. It will also raise an issue of how 
to get the whisky off the site and to the stores for 
the consumer. If the roads are easily accessible, 
how remote a site is can have a damaging effect 
on its efficiency directly through transportation is-
sues. The costs for deliveries in and out are based 
on technical, environmental and economic efficien-
cies, such as travel-time impact, vehicle operating 
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Figure 7;  Photo taken at Arthur’s Path, South Island, New Zealand, 2014

in the winter months, but it is regularly sprayed 
with neutralising agents to reduce the danger. 
Trains and planes will take tourists the majority of 
the way to Whataroa River, the final part of the 
journey would normally occur via car, bus or mo-
torbike. Smaller airplanes and helicopters can land 
in private airstrips at Whataroa, Haast or Franz Jo-
seph, but at a greater cost. Costs for transportation 
are reduced as goods vehicles are always on the 
roads due to the local trade’s on the West Coast 
that need constant transportation of their prod-
ucts all over New Zealand. These common trades 
in the area consist of coal mining, forestry, fishing, 
Green Stone and privately owned dairy farming. 
With ease of access for tourist being important 
for a site location, it is worth understanding what 
kind of person is attracted to the local area. Types 
of tourists can vary greatly, depending on an in-
dividual’s preference of attractions and activities. 
The class of tourists can vary greatly, depending if 
they are travelling for business, education, retire-
ment, medical, leisure, adventure, cultural, reli-
gious, recreation, and get-a-way. Where as cities 
can attract the business and educational tourists, 
while beaches attract the leisure and adventure 
tourists. Deeper research into the demographics of 
the tourism and consistency of traffic that not only 
passes but detour towards the site was conducted. 
Okarito allowed for such a site that encouraged 
a more sophisticated tourist, such as the cultural, 

recreational, get-a-way and retirement type that 
were most definitely travelling around New Zea-
land for what its natural environment offers. The 
majority of local towns within a few hours north 
and south drive of this site are very small in popu-
lation, especially Okarito, with only 30 residents.7 
The tourists passing this site are in New Zealand 
experiencing  a kiwi road trip, visiting the Fran 
Josef Glacier, Mt Cook, popular nature walks to 
the Ice Lake, white water rafting, and trying to 
steal a glance at the rare native birds only located 
in this region. Tourists on these ventures, such as 
site seeing and long nature walks, quite often like 

7  Roland Conrady, Martin Buck, Trends and Issues 
in Global Tourism 2010, (Germany: Springer, 2010).

to take their time, enjoy themselves, have breaks, 
and absorb the surroundings. This is very similar 
to the exercise of consuming a well-crafted whis-
ky. It can be expected that those that journey to 
the Distillery specifically, will take their time and 
engage more positively with the experience of-
fered, it cannot be expected that a person with 
different touring priorities will engage as consid-
erately. In a perfect world, the true power of the 
distilleries architectural possibilities would be to 
create an experience that could pull anyone away 
from their distracting outside thoughts, and take 
them through a journey they all enjoy no mat-
ter what ones personality traits or interests are. 
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2.4 nature awareness

The West Coast of New Zealand, especially the 
Okarito region, is home to many protected native 
trees, as well a large number of New Zealands 
most rare and endangered birds. Due to such a 
variety of native trees and rare birds, such as the 
White Heron, Taiko, Blue Duck, Kea, Weka and of 
course the Kiwi, it is also a very popular destination 
for artists, bird watchers, wildlife photographers 
from around the globe. Most of these birds are en-
dangered and in constant fear of dying out. One 
reason for this is the threat of predators. When ar-
eas are not under predator management, 95% of 
chicks will die before they reach breeding age. One 
dog alone can wipe out a local kiwi population in 
only a couple days. In areas where predators are 
controlled, 50%-60% of chicks survive. This is a 
vast difference in numbers, and a large reason for 
the recent growth in the Kiwi population.8 Current-

8  Paul O’Shea, Interview by Ben Cliffe, Administrator 
for BNZ Kiwis for Kiwi, (May 30, 2014).

ly there are a few facilities in the area that are ex-
clusively set up for the protection and repopulation 
of these species such as the BNZ Kiwis for Kiwis. 
These facilities have worked alongside Department 
of Conservation in successfully giving our native 
birds safe future. The second reason for the de-
crease in population of native birds is the deforesta-
tion and pollution caused by humans. Even though 
New Zealand plants two trees for every single tree 
cut down, it is difficult for birds to create a home 
with the threat of it being removed. New Zealand 
is lucky, as most our native birds, including Kiwis, 
are not too fussy with their surroundings and can 
adapt quite easily to a new home. This will depend 
on the correct living material, such as food and 
nest construction equipment as well as the local 
predator threat. This is very important as it makes it 
far easier to set up protected nature areas and bird 
facilities for the species to survive. As soon as an 
animal needs the fruit from a tree that only grows 

in one location to survive it becomes very difficult 
to move.9 Taking the above into consideration it 
must be concluded that, unless integrating a bird 
sanctuary into the design, all construction must oc-
cur on a site that does not harm or endanger the 
surrounding habitat. If damage due to the design 
is inevitable, and the local birds or trees cannot be 
relocated, the site must then change.
Smaller, more marketable opportunities are avail-
able to protect the surround trees and wildlife, 
such as the purchasing of a whisky that donates 
a certain percentage of the profits to directly help 
the native trees and aid the endangered animals. 
This will have the added benefit of a reputable mar-
keting campaign.

9  Mike Hansel, Raith Overhill, Birds Nest and Con-
struction behaviour, (Cambridge University Press, UK - 2000).
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Figure 8;  The Kea, 2014
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Figure 9;

 Franz Josef Glacier & Mt Cook 
 

2700 and 3000 visitors per day respectively 

Figure 10; 

Okarito Forest

The source of Peat 

Figure 11; 

Okarito Lagoon  
 

Home to New Zealands most rare Birds 

2.5 okarito

50km

Scale
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Figure 13, 

Whataroa River  
 

Clean, clear running glacier water

Figure 12; 

State Highway 6

West Coasts only road for travellers

50km

Scale

Figure 14; 

Whisky Distillery Site  
 

The chosen location after a site investigation
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Figure 15;

Satelite view of selected distillery location

An extremely rural landscape, clean, green and 
very little human structures

Figure 16; 
 

Site Typography 
 

Clearly expressing the form of the lands contours 
beside the north facing valley

Figure 17;

Close up of exact distillery location
 

Existing Structures including the old private rail 
bridge used during the gold mining shown

2.6 whataro river
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Figure 20;

Location of site is up stream in relation to farmland
Figure 21;

View Shafts from the distilleries location

Figure 18;

Location on Whataroa River in relation to State Highway 6
Figure 19; 

Direction of surrounding sights and activities



 
 
 
 
 

34 Figure 22; Facing the site from SH6 with the Southern Alps in the background, NZ, 2014
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Figure 22; Facing the site from SH6 with the Southern Alps in the background, NZ, 2014

Behing the site Facing North towards the winter sun setting

Figure 23; Behind the site facing North towards the winter sun setting, NZ, 2014
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3.0 sustainability
Industrial activity is the prime cause in the deple-
tion of earth’s non-renewable natural resources. 
We have a limited edition planet with a time clock 
fast ticking towards its expiry date. We cannot con-
tinue this path of consumption and that forms for 
generating energy other than burning fossil fuels 
(coal, oil and gas) must be found and applied. Al-
ternative sources of energy have been known for 
many years, whilst the advancements in modern 
technology have enabled the generation of electri-
cal energy beneficial for the industries by convert-
ing the kinetic energy collected from renewable 
natural sources. The sun, water, wind and earth 
all carry rich amounts of energy that can be col-
lected. Unfortunately most systems are still inef-
ficient and can only generate small amounts of 
energy, especially in urban areas. The systems rely 
on many inconsistent factors, such as the weather 

conditions, which affect wind speed when convert-
ing energy with wind turbines, or how clear the sky 
is, affecting the solar energy collected by photovol-
taics. There are many areas where large amounts 
of energy are stored, and can be collected, such 
as flowing rivers or geothermal hot spots, offering 
more consistent conditions. In these cases large 
expensive systems are designed to help convert 
as much energy as possible, such as a dam for a 
hydroelectric system. As a research design project 
proposing sustainability, the integration of a com-
patible network of renewable energy and passive 
design systems must be successfully used to reduce 
consumption as great as possible. 
As noted the Industrial business has an unprece-
dented consumption of earth’s non-renewable re-
sources, it becomes empirical that the future of this 
business is more climate aware if not completely. 
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3.1 importance

Figure 24; Wind strength reduces greatly in the valley

Figure 25; Solar potential of the sight. Figure 26; Areas most equipped for specific renewable energy 
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The importance of sustainability in New Zealand 
industrial architecture is extremely high. As noted, 
New Zealand is not green, or 100% pure. Instead 
of the focus towards the lower scale projects, it is 
about time we start sustaining the larger ones and 
lead by example. To show the extreme, at full capac-
ity the Glenbrook Steel Mill operation in south east 
Auckland consumes up to 1100 Gigawatt hours of 
electricity a year. This is approximately the amount 
that Wellington City. Glenbrook are trying ways to 
reduce this and recently installed a system that has 
been able to use recycled gases collected in the mill 
to accommodate 70% of their electrical needs.10 Sus-
tainability in this project is just as important as the 
whisky building. Without the success of a sustain-
able design there can be no argument for the pro-
posed whisky distillery on such sites in New Zealand. 
Therefore the architectural concept offers no positive 
influences and outcomes for the future of industrial 
design and ceases to be beneficial research at all. 
The first battle towards a sustainable structure is 
achieving passive design. Designing a building that 
adapts to the conditions, to naturally reduce energy 
consumption and store energy for times when re-

10  New Zealand Steel, New Zealand Steel Reduced 
Emissions, 2015, http://www.nzsteel.co.nz/sustainability/
reduced-emissions/ (accessed April 12, 2015).

quired. Orientation, size, proportions and layout 
of the design all greatly effect solar gain, day-
light access, heat gain, cooling and ventilation. 
Correct selection of sustainable processes 
are very important, as depending on site, lo-
cation and altitude, some systems are more 
suitable to the conditions than others. 
The Itaipu Dam alone on the Parana River gener-
ates 75% (5 Million People) of all Paraguay’s elec-
tricity, and 17% (34 Million People) of Brazils. 
There was only one place on the Parana river which 
suited this large scale project, unfortunately com-
promise was made, and that came at the cost of 
one of the largest and most beautiful water falls 
in the world, home to thousands of animals, birds 
and humans alike. This was necessary to cope with 
the energy demand in greater populated coun-
tries, without causing long-term damage to the 
environment. As this project is of a much smaller 
scale, it would hope to avoid such a devastating 
compromise. This is why, as mentioned earlier, the 
context and conditions of the site were vital not 
only to the architectural concept and commercial 
success, but to the success of efficient sustainable 

systems. With the site selected, the design has con-
stant access to clean running water, wind, and all 
day sun, allowing investigation into the opportu-
nity of hydro, wind and solar power installation. 
With the site analysis I am able to conclude which 
systems will create the most energy and run most 
efficiently together at on and off peak times and 
seasons. Storage of all energy is very important, 
most power will be used during the 8 hour dis-
tilling process, where the energy consumed is far 
greater than energy generated. It is important that 
as much energy as possible is collected and stored 
in the off peak hours. Finally it is essential that 
these sustainable intentions are successfully inte-
grated into the architectural design and not simply 
an addition, placed on with no consideration. This 
is where the architectural creativity becomes chal-
lenging as it can restrict the freedom of the design 
through form, aesthetics and function. Something 
that maybe seen as the most restricting obstacle to 
overcome can actually be the most rewarding hur-
dle. The creative ability that can be exposed within 
these restrictions can initiate the growth of original 
concepts. 
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53,600 cups of tea 
Continuously for one hour 

3.2 the energy dilemma

The principles of sustainability are beneficial to the 
environment and the business. The energy required 
to run the copper pot stills at the Whataroa whisky 
distillery is equivalent to the electrical energy need-
ed to make 80 thousand cups of tea, continuously, 
for near 8 hours. This energy consumption occurs as 
soon as the stills start their distillation process until 
they are done, which can be anywhere from 7-11 
hours long. It must be noted that the calculations op-
posite are for the pot stills only, the energy demands 
for the other programs and their appliances in the 
project are not included as they came well within 
a reasonable target, not having much additional 
effect. There are also a few other processes in the 

production of whisky that require energy input, but 
the excess heat energy from the stills can be recy-
cled to balance the energy consumption elsewhere.  
A contingency has to be considered for the vari-
ance of data for the formula worked out in the 
equation opposite. The room temperature will 
change over the year during the seasons, with 
outside varying from 30˚C down to - 10˚C. An an-
nual average room temperature of 20˚C was used 
as the temperature in the formula, but hopefully 
with the help of passive design and sustainable 
systems this average temperature can rise over the 
course of the year, reducing energy consumption. 
A further reason for designing a distillery that in-

$877,700 
Annual electrical bill 

corporates sustainable systems is to reduce the run-
ning costs of the business. As raised earlier, it will be 
at least 3 years before any of this whisky barrelled 
is available for purchase. That is 36 months of elec-
tricity bills before the distillery receives any money 
from the sale of its product. This has been calculat-
ed using the average cost per Kwh in New Zealand. 
It is important to know that the calculation for the 
amount of energy required by the distillery is near 
enough the maximum it can reach without the dis-
tillery expanding. This is because energy required 
to raise the temperature of liquid is slightly more 
than the energy required keeping it at the same 
temperature. 

$2,633,100 
Electrical expenses before first bottle sold 
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Energy required for Distillation 
(Not the overall project) 

 
Electrical Energy =

Volume of Pot Still (ml) x Temperature Difference (˚c) x Energy of Water (j/qk) 

5000000ml x 60˚c x 4.2 = 1,260,000,000 joules

1kwh=1000wx3000s = 3.6 mJ

1260/3.6 = 350 kWh
 

4 Whisky pot stills could be running at the same time; 
the maximum amount of electrical energy required by the distillery is therefore:  

 
350 kWh x 4 = 1400 kWh 

 
The cost to run this distillery monthly using the national grid = 

$88,200
 

$2800 day
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3.3 hydro

Figure 27;  Mengkuang Dam, road and footpath, Malaysia, 2014

The most sensible system for sustainable design 
was to generate electrical energy through Hydro 
Power. This is not a large risk in New Zealand, as 
we are already a country leading in hydroelectric 
power, contributing to over 55% of our electricity. 
The Whataroa River is an endless supply of flow-
ing water. Its source is the Southern Alps, including 
Mount Cook. The average flow increases during 
the winter season with the shorter days and re-
duced solar energy, due to the increase in rainfall, 
increasing the amount of water that runs off from 
the mountain. This increases the quantity and pres-
sure of water passing through the possible hydro-
power system. This is vital as it ensures that electric-
ity can be generated all year round, including the 
winter seasons where more energy is consumed as 
extra space heating is often used, artificial lighting 
comes on earlier, and the boiling process of the 
still will take longer. The distillery could not rely on 
a photovoltaic system, as it does not function ef-
ficiently during the winter months.
A correspondence was set up with Neil Jacka, a 
Dam engineer for Aecom New Zealand and Oliver 

Figure 28;  Whataroa River Flood Levels
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Griffiths, an executive officer at the international 
hydro power station. Extensive site investigation was 
required to take this system to the next step and as-
certain if the river would require a small-scale dam 
to generate hydropower, or if the flow rate was con-
sistently strong enough for some simple turbines.  
Collecting the Whataroa river flow and 
flood statistics is vital information for the 
design of the hydro electric dam, and the  
other buildings involved in the distillery complex.
Flooding is a very common issue on the West 
Coast, with most local constructions showing cau-
tion to the 5, 10, 20, 50, 100 and 5000 year floods. 
The statistics gathered from Stefan Beumont, the 
regional council hydrologist, help determine the 
size and material of the possible hydro electric dam.  
After a personal site investigation and information 
gathered from Stefan Beumont it was clear to see 
that the flow rate was just strong and consistent 
enough for simple turbine installations. This would 
only be successful if a parallel system such as Solar 
energy or Bioenergy is also used. 
The river has an annual low flow around 30m³/s and 

4.16	   Whataroa	  River	  at	  SH6	  
	  

Date	  Compiled:	  	   	   27/06/2012	   	   Site	  Number:	   	   89301	  

NZTM	  Map	  Reference:	  	  	  	   E1389427.973	   	   Catchment	  Area	  (km2):	   445km2	  	   	  
	   	   	   	   N5204183.018	  
	   	   	   	   	   	   	   Sensor	  Type:	   	   Pressure	  Transducer	  

Period	  of	  Data	  Summarised:	   1986	  -‐	  2011	   	   Time	  Interval:	   	   15	  Minute	  

Recording	  Authority:	  	   	   NIWA/WCRC	   	   Compiled	  by:	   	   Stefan	  Beaumont	  

	  

Table	  1:	  Maximum	  flow	  extremes	  and	  floods	  from	  2005	  -‐	  2011	  for	  Whataroa	  River	  at	  SH6	  

	  	   Flow	  (m3/s)	  
Estimated	  Return	  
Period	  (years)	   Date	  of	  Peak	  

Highest	  	  recorded	  flow	   3952.3489	   15.2	   9-‐Jan-‐1994	  
16:15:00	  

Mean	  annual	  flood	   2606.622	   	   	  

Maximum	  flows	  2005-‐2001	   Flow	  (m3/s)	  
Estimated	  Return	  
Period	  (years)	  

Date	  of	  Peak	  

2005	   1897.7968	   1.2	   6/3/2005	  16:30	  

2006	   2274.7172	   1.6	   12/06/2006	  05:15	  

2007	   1317.8856	   1	   17/12/2007	  16:00	  

2008	   3203.7835	   5.1	   24/11/2008	  18:30	  

2009	   2572.8384	   2.2	   16/05/2009	  22:45	  

2010	   3589.9436	   8.8	   28/12/2010	  00:30	  

2011	   2352.7424	   1.8	   2/3/2011	  06:00	  

	  	   Flow	  (m3/s)	  
Estimated	  Return	  
Period	  (years)	  

	  

500	  year	  flood	   6205.3964	   500	   	  

100	  year	  flood	   5175.2211	   100	   	  

50	  year	  flood	   4729.4213	   50	   	  

20	  year	  flood	   4134.5133	   20	   	  

10	  year	  flood	   3674.911	   10	   	  

5	  year	  flood	   3195.7714	   5	   	  

	  

	  

Figure 28;  Whataroa River Flood Levels

Figure 29, Whataroa River Maximum Flow
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Oliver stated that there were a few conditions that 
needed to be accepted in Dam construction and 
maintenance, especially in New Zealand. Natural 
disasters must be prepared for; this includes earth-
quakes, landslides, or the one in a hundred year 
flood. Depending on the material used, measure-
ment must be taken to make sure that no person 
is harmed or any serious prolonged environmental 
damage if the Dam fails.13 There were two options 
that were available at the Whataroa River; the first 
was utilizing the site materials creating a tempo-
rary dam made from a clay core topped with rocks. 
This would be the cheaper and easier option. The 

for Aecom Limited New Zealand (March 20, 2014)

13 Oliver Griffiths, interview by Ben Cliffe, Hydropower 
Development Director for International Hydropower Associa-
tion, (June, 2014).

then an annual high of 2600 m³/s.11 Unfortunately 
the river flow in the winter months, even though 
larger on average than summer, can reduce greatly 
when temperatures drop too far due to the cold 
fronts that often happen near the Southern Alps. 
After further communication with Neil and Oliver, 
it was concluded through analysis of the river and 
site topography that a small scale Dam will be more 
effective and consistent. A dam built that retains 
less then 2 meters of water, would not trigger any 
regulatory council criteria or require a slip way. An 
added bonus is that a hydro electric dam at this size, 
it can have a positive effect on the environment.12 

11  Stefan Beumont, interview by Ben Cliffe, Regional 
Council Hydrologist for West Coast Regional Council, (Febru-
ary, 2015).

12  Neil Jacka, interview by Ben Cliffe, , Dam Engineer 
Figure 30;  Annual Whataroa Water Levels Figure 31;  Whataroa River mean annual flow
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P=nFgh 

Potential Energy (kw) = Efficiency x Flow Rate 
(m3/s) x Gravity x Height (m)

Dams Potential Energy =  0.9 x 130 x 9.81 x 2 
 

2,296 kw 
 

Electrical Energy Annually =  
2,296 x 24 x 365 = 20,112960 kwh/year 

With a 2m high wall, the Dam has enough energy 
potential to cover the demands of the distillery. 
It has been encouraged to build the dam slightly 
larger than required for the annual low river flow 
rates for expansion of the distillery in the future.

reason the dam is temporary is because any aver-
age flood will wash the Dam away, and another 
must be built. The second option is permanent 
and more reliable, constructed from concrete. A 
concrete Dam will be strong enough remaining in 
place when a flood occurs, allowing the river to 
flow over the top. Concrete is charged per cubic 
meter and can become increasingly expensive de-
pending on how the remote a site is, but as the dis-
tillery is located a few hundred meters from state 
highway 6 costs will not be prohibitive. Through 
the design stage, I can investigate the effect both 
Dams can have on the river, the site and finally 
the concept. Further analysing the advantages to 
manipulate or divert a part of the river with these 
structures and the possibility of functional water 
features throughout the design will be considered. 

Figure 30;  Annual Whataroa Water Levels Figure 31;  Whataroa River mean annual flow
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It is crucial a sustainable architecture project does not only use the energy generated from 
the renewable systems. If an architectural design does not have any kind of artificial heat-
ing or cooling the building will rely on its basic form and passive design properties to pro-
vide comfort. There is no argument for installing more renewable energy systems to cover 
the costs of a poorly designed building in a sustainable project. If correctly designed, the 
form and layout will reduce the energy consumed and loss depending on the extent of 
passive attributes. 

These attributes are;  
 

o Building Orientation - Is enough of the 
building facing North for light access, solar 
gain and passive ventilation?

o Building layout – Where are the communal 
spaces in relation to the warmest areas of 
the building and how much light access do 
they receive?

o Building Massing – What is the shape of 
the building in relation to height and foot-
print. 

o Vegetation – Is the vegetation around the 
building applying the correct shading or is 
it affecting the light access and solar gain.

o Mass Heating – Absorption of heat from 
structural mass during the day that slowly 
allows the heat to escape when outside 
temperatures are cooler, during night time 
etc

o Building Insulation - Are the ceilings, floors 
and walls insulated to prevent warm air es-
caping? Are windows double glazed, have 
high reflectivity or protected from glare?

Figure 32;  Section showing the effects of passive design with reference to air flow

Corridors act as both a 
wind barrier and system 

for recycling fresh air. 
This helps with cooling in 

the summer also.

Form of building allows 
flow of air to move over 
structure easily, also im-
proves cross ventilation 

on the upper floors

Wall prevents prevailing 
winds, also adds cooling 

in sumner seasons

3.4 passive design
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4 of the attributes in most cases should always be 
included with almost any design. The successful 
passive ventilation caused by correct building ori-
entation and layout is crucial for the distillery. With 
multiple whisky stills boiling away, increased heat 
and pungent smells can easily be trapped in the 
building making for uncomfortable working condi-
tions and tourist attractions. The passive ventilation 
will move these issues through and away from the 
building replacing the space with cooler cleaner air 
from outside. This distillery project, which includes 
multiple programs in separate rooms, consider-
ation must be taken into the massing and shape of 
the building. In a single storey building the hot air 
from heating is lost through the roof as it rises. The 
lower storey floors though have a reduced impact 
on the environment and the surrounding scenery. 
It also allows for a more horizontal distillery jour-
ney.  In multi storey buildings, the heat escapes 
to the levels above, first passing through the floor, 
not only heating areas above but also keeping the 
heat in for longer in the lower levels. Upper floors 
usually receive more access to daylight and solar 
gain, reducing the need for lighting and heating till 

later on. Unfortunately the multi storey has more 
of an impact on the environment and scenery. The 
distillery journey with a multi storey design is verti-
cal and less engaging with the site. 
Vegetation coverage can disable access to light, 
heat and reduce thermal mass advantage, encour-
aging artificial lighting and heating to come on 
earlier. This is an issue not for the main body of 
the distillery but for any smaller programs such as 
the living quarters or bird sanctuary that are on the 

south side of a tree canopy. Further design tech-
niques must be incorporated to balance out the 
energy that is lost through vegetation coverage. 
Simple solutions such as these can be used to help 
this;
o Double-glazing, the air gap preventing heat 

transfer across a temperature gradient
o Door Stops to prevent heat transfer through 
o Floor & Wall Insulation

Figure 33;  Section showing the effects of passive design with reference to air cooling, solar protection & thermal mass

Shading allows for lower 
Winter Sun, heating in 

the cooler months

Shading prevents intense 
Summer Sun, cooling in 

the warmer months

Roof lights allow for 
light in areas which may 

proved difficult 
Warm air rises along the 

angle of the ceiling. Warm 
air can escape in summer 
and kept in during winter.

Thermal mass. Floor 
absorbs sunds heat during 
the day. Then releases it 
during the night when it 

is cooler
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3.5 alternative energy
 
Due to the whisky process and site location, a Bio 
Energy system must be included into the design, 
the reasons not to have it minimal to none. Rely-
ing on hydropower alone is a naïve decision should 
something go wrong. The practicality of generating 
hydropower originates from incorporating what is 
accessible on the Whataroa River, positively rein-
forcing sustainability as far as possible. A design 
should also use or recycle, any unused energy that 
is a bi product of processes that occur on the site, 
including any bi-product of the whisky distillery, as 
well as any bi-product sourced locally. Unlike other 
sustainable systems, the biomass is not affected 
by the seasons, climate or context and therefore 
can be used annually at any time without fail. 

Bioenergy or Biomass is use of direct fired or burn-
ing of biomass residue, such as feedstock and for-
estry residue, to produce steam. The generated 
steam from the boilers can be used to turn steam 
turbines that convert rotational mechanical energy 
into electricity. The steam generated can also be 
used to heat industrial and commercial facilities.14 
The technique of fermentation is then used to cre-
ate whisky as well as energy for the creation of whis-
ky. Biomass residue can be gathered in two ways;  

 

14  Peter Gevorkian, Sustainable Energy Systems in 
Architectural Design – A Blueprint for Green Building, Pg139 
(USA – McGraw-Hill, 2006)

1.) Purchased, such as pellets or pruning’s from a 
forestry company or vineyard etc
2.) Recycled from local materials such as waste or 
farming bi-products. 
 
For the best quality of fuel for a Bioenergy system, 
biomass residue can be bought for a very reason-
able price. Wood pellets are the best and most con-
sistent form of biomass residue with 100% reliabil-
ity that can be easily obtained on the West Coast. 
Cheaper options can be purchased, but are usually 
have less Bioenergy potential, such as sawmill off 
cuts, harvest residue and straw from the barley 
used in the mashing process. An anaerobic digest-
er will have to be introduced depending on the 

Biomass
residue harvesting energy crops

Sugar Platform
enzymatic Hydrolosis Lignin products

Thermochemical Platform
pyrolosis gasidicationing energy crops

Products 
Fuel, Chemicals, Heat, and Power Biorefineries

Sugar & Ligning Intermediates

Gas & Liquid Intermediates

Figure 34; Various Forms of Biomass
Biofuels are renewable energy sources derived from biomass, such as is shown in the diagram. 
Theses are converted into liquid fuels such as ethanol or wood alcohol by fermentation process.
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Figure 35;  Photovoltaics system for survey equipment,
Whataroa River, NZ, 2014

physical state of Bioenergy residue used, whether 
it is dry (wood pellets) or wet (skins/crops). If a dry 
fuel, combustion can occur by directly burning inn 
the kiln. If wet fuel is used the anaerobic digester 
must be added to convert the material into a fuel 
that can be used for combustion. There are many 
options for the gathering of biomass residue from 
recycled materials sourced on location. The ingre-
dients used in a distillery for production of whisky 
runs at 100% efficiency. No ingredients escape the 
whisky process unless it has come through the other 
end after converting all that is possible into alcohol. 
The ingredients are recycled through the systems 
until this is the case. Even though this is the case, 
only 5-10% of the organic material used can be con-
verted into whisky after fermentation and distilling.  
The 90% of the grain is practically waster mate-
rial, but can simply be used in a slow biomass sys-
tem, using the waste materials to generate power 
for the next distillation. Just as easily, the unused 
grain can be exchanged with the local farmers 
for the by-products from their land that have a 
greater Bio energy potential.15 As the grain used 
in the distillation process is rich in nutrients, it is 
very sought after for the feeding of animals, es-
pecially those used for dairy or meat production.  
 
Photovoltaic Cells are another alternative source of 

15  Brian Cox, interview by Ben Cliffe, Executive Officer 
for Bioenergy Association of New Zealand (February 17, 2014)

energy collection considered, again using the re-
newable sources available on site. Photovoltaic cells 
can be used to generate electrical energy for the 
project from the most abundant and free form of 
energy available. Solar cells convert energy as long 
as there is sunlight.16 The most efficient generation 
of electrical energy is gathered when the cells and 
panels have the greatest exposure to direct sun-
light. This is why solar energy is most notably seen 
in large open spaces or on the top of structures 
such as roofs, reducing the effect of shade created 
from near by objects.17 The engineering to store 
extra electrical energy and direct energy back into 
the national grid is more simply done using the hy-
dropower system. Therefore, if the Distillery needs 
to expand, a photovoltaic system could be eas-
ily incorporated. The collaboration of sustainable 
systems into the design can successfully increase 
the amount of energy collected and recycled. The 
reason this system has not been considered in the 
design of the distillery is consistency and reliabil-
ity of solar energy as a source alone is not good. 
The efficiency to convert solar energy to electrical 
energy is still very low. Up to 20% of this potential 
energy is lost through heat, and up to 80% can 

16  Simon Roberts, Nicola Guariento, Building Inte-
grated Photovoltaics - A Handbook (Basel: Birkhauser Verlag 
AG, 2009)

17  Peter Gevorkian, Sustainable Energy Systems in 
Architectural Design – A Blueprint for Green Building, pg 
(USA – McGraw-Hill, 2006)

be lost from shading, whether clouds, night cov-
erage or buildings ands vegetation. A lot of solar 
energy is lost during the winter periods where the 
days are shorter and cloud coverage increases.  
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4.0 design program
The extent of the project’s function does not sug-
gest the design is only limited to the whisky pro-
cess. The site occupies a copious section of rural 
land, it seems beneficial and strategically effective 
for the distillery business to have more than one 
program to offer guests. 
Exploring the boundaries of an industrial work-
space to accommodate eating, sleeping, relaxing, 
touring, learning and shopping experiences as well 
as the whisky production. The establishment of a 
small living community on location profits the staff, 
visitors and the business. Not only is there more for 
a tourist to experience and enjoy with their time 
and money, it creates a larger staff task force, with 
expertise in multiple areas, working and living to-
gether under the same roof. This is not to suggest 

a complete on site village but to create a comfort-
able distillery complex, incorporating some attri-
butes of a living building. 
If the complex design can perform multiple pro-
grams and functions, the economic and environ-
mental sustainability increases. Visitors can arrive 
knowing they can finish their whisky experience, 
have a light meal and drink. The scenario will offer 
chances to improve the expanse of skills within the 
work force as they come to understand positions 
not in their field of expertise. 
The safety of guests and staff improves as it reduces 
the risk of drink driving and late hour driving in cold 
conditions. For a small temporary community to 
thrive, spaces must be considered, whether separate 
or integrated for food, rest, education and travel.  
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4.1 whisky distillery

Figure 36;  Photo of the 1000l copper pot still at 
Thomson Whisky NZ Ltd, Hallertau, NZ, 2014

The primary programme for this distillery is the act 
of the making the whisky itself. The whisky pro-
cess has many stages, and taking one along that 
journey so they understand what it really is that 
makes a whisky so unique is important.18 Grabbing 
something from its base ingredients to seeing its 
final product is always an interesting journey, and 
in whisky, the process can all be completed in one 
room. The successful distilleries, even though usu-
ally a lot larger, separate the process into stages 
throughout a series of houses, allowing workers 
and visitors to clearly separate the process, much 
like chapters in a book.  Each chapter has a differ-
ent smell, different temperature, different taste, 
and are different visually. The more the body can 
separate and identify a space through use of its 
senses, remembering the experience and those 
characteristics with it become much easier. 19

As a minimum, distilleries are generally separated 
into having a Mash house, Fermentation House, 
and a Still house.  Separating the three processes 

18  Ralfy Mitchell, interviews by Ben Cliffe, World 
Whisky Expert & Blogger, (October, 2013-2014).

19  Sam Snead, correspondence by Ben Cliffe, New 
Zealand Whisky Distributer, (August, 2013-).

of the whisky production does not necessarily have 
to occur in different buildings. They can also be dif-
ferent levels or rooms depending on the building’s 
form. Distilleries also vary in size, depending on 
how old they are and the size of their production.20  
 
Mash House; This is where the mashing takes place. 
Mashing is the process of heating the combined mix 
of malted barley with water. Mashing allows the en-
zymes in the malt to break down the starch in the 
grain into sugars to create a malty liquid called Wort 

Fermentation House; Yeast is added to the Wort to 
begin the fermentation process, it acts with the sug-
ar to produce alcohol and carbon dioxide. The alco-
holic liquid of about 8% created is called the Wash, 
and if it were perfumed with hops, it would be Beer.  
 
Still House; This is where the process of separating 
the alcohol from the water takes place via distilla-
tion. Alcohol boils at 80°c whereas water boils at 

20  Alex Bruce, interview by Ben Cliffe, Sales & Market-
ing Director, Adelphi Distillery Ltd, Scotland, (October 9, 
2013).
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100°c. The alcohol is caught when it passes through a condenser. This process usually happens twice until the right percentage of alcohol is reached and then put in casks 
for ageing. The most common cask used is the barrel.
The distillery is usually not complete without the help of its surrounding houses that generate the power for the still, keep record of history, educate visitors and offer the local 
community a drinking spot. Depending on the distillery the following may be one larger House or separated into further Houses;

 
Club House;   Usually named after the founder or the location it rests on. History, Awards and Bar.
 
Visitor Centre;   Information centre, shop and initial tasting area for guests to the distillery

Staff House;   Staff members rest spot and offices
 
Storage House;  Where all the whisky made is kept in barrels aging. 
 
Boiler House;   System installed controlling the exact temperature of the Stills. 
 
Waste House;   Most organic material here goes to neighbouring farms to richer their meat.

 
In this New Zealand distillery project the Houses described above will all be included into the design one way or another.  Noticeable the Club House will be integrated into 
the restaurant concept and the Staff House integrated with the sleeping quarters. All organic waste will be given to the local farmers as feedstock for their animals or if of 
any use utilized in the Bioenergy system. The three main Houses that separate the whisky making process shall be in different areas. This is to enhance the transition between 
the spaces for the guests and help with acknowledging the difference in process. 

Figure 37;  Photo of the Glenmorangie Mash Tuns



 
 
 
 
 

54

4.1.1 whisky process

Malting - The process consists of immersing or “steeping” the dry barley seeds in water over two or three days to absorb moisture and start to sprout. The 
barley is then transferred to the malting floor, where it is constantly turned for four to six days. During this time a naturally occurring enzyme converts starch 
to sugar mimicking the process that would naturally happen in the field to provide the fuel for the barley seeds to grow.  The barley is then dried, using warm 
air. This is the stage some distillers add smoke to their barley by burning peat. Thomson Whisky NZ smoked Manuka at this stage in their recently produced 
New Zealand single malt whisky. That is their prerogative. 
The malting stage is crucial in determining production costs as the sugar levels created here dictate the yield of alcohol that is extracted from 
each tonne of barley further down the line. Yields vary from year to year, depending on climactic conditions. In a good year it is realistic to ex-
tract 420 litres of pure alcohol per tonne of malted barley, in a bad year that could fall to below 400. Whisky does not experience flavour fluctua-
tions due to annual conditions in the way that winemakers do. Poor weather equals poor yields, not poor flavour. The reality is barley is crucial in de-
termining yield, but is more of a flavour carrier than a flavour itself, as it picks up flavours created during fermentation, distillation and maturation. 
 

Figure 38;  Whisky Distillation Process
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Mashing - This bit is quite straightforward. A mill is required to do the milling, and a mashtun to do the mashing. The malted barley is ground to get easy 
access to the sugars within. The right quantities of flour (10%), husks (20%) and middles (70%) are required, then to extract as much sugar as possible form 
the barley, it is put through three washes of increasingly hot water. The sweeter the sugared water (or worts) produced here – the greater the yield of whisky 
achieved.  Whilst the latter processes such as maturation and distillation can lay claim to the biggest flavour influence, it is the Maltsters and Mashmen who 
dictate the quantities produced. It is for this reason that the Mashmen of the past were paid more than their counterparts on the Stills.
The ground barley enters into the Mashtun along with the first of three waters. The Mashtun paddles stir the concoction and over time the water absorbs 
sugar from the barley. That water is drained through the perforations in the floor of the Mashtun and retained.  A second water is added to the wet barley 
and the process is repeated.  These first two waters deliver sweet worts which are transferred to wooden Washbacks, via a steel Underback.
 
Fermentation - Over the next 56 hours the yeast feeds on the sugar and carbohydrates within the worts to produce alcohol and carbon dioxide. The alcohol 
is a beer-like liquid of approximately 8% alcohol. This is sent to our copper Stills for distillation. 
It is in the Washback that the flavour starts to form.  The temperature of the worts must be 18c and yeast should be 3c. The timings are crucial. Any longer or 
shorter than 56 hours would change the spirit character further down the line. In effect, our Washbacks create the basic flavours, which the Stills will intensify 
or subdue to create the unique spirit character. The name of the liquid has now changed from worts to wash. When filtered and chilled it tastes a little like 
Wheat Beer. 
 
Distillation - The vast majority of Single Malt in Scotland is distilled twice because that creates high alcohol volume, but leaves plenty of space for the huge 
range of flavour congeners that define each the whiskies. Depending on the size and kind of distillery will relate to the amount of different stills. Usually a 
Wash Still performs the initial distillation, before a smaller Spirit Still finishes the job. This process can be done with just one Wash Still, or with 1 Wash still and 
multiple Spirit Stills. The spirit runs through a Spirit Safe, where the Stillman selects the middle cut to be matured, discarding the head cut and tail cut, which 
bring unwanted characteristics.Copper Stills are commonly used because prolonged contact between the liquid and copper strip away unwanted flavours such 
as sulphur from the Wash, and create the sweet, concentrated aromas and flavours that define a whisky.
At any distillery the distillation process is what really shapes spirit character. Other parts of the process such as malting and mashing are vital from a yield 
perspective, but don’t have much influence on flavour. For example, no one will notice a different strain in barley, but if the distillation process changed, you 
would get a completely different whisky. If the temperature control steam valve was increased another few degrees, the spirit would be heavier and less fruity 
with a higher sulphur content. Everything in whisky seems to make a difference. The shape of the Stills are unique, the angle of the Lyne Arm at the top of 
each Still, the way the condensers cool the spirit vapour behind each Still, the quantity of copper in the piping; the list goes on.
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4.1.2 glengoyne

Where: Southern Highlands, Scotland 
 
Built: 1833 
 
Capacity: 1,100,000 litres per annum 
 
Size: 10 Buildings

Glengoyne Key Points;

- Suitable Size 
- Traditional
- Successfully Expanded 
- Voted Best Whisky Tour  
- Local Materials 
- Bio Energy

Distillery Dam

Visitor Centre

Condensor

Shop

Glengoyne House

Still House

Restroom

Pagoda

Draff Silo

Boiler House

Production Office

Carpark

Figure 39;  Glengoyne Distillery Site Plan
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Carpark- Customer carpark, unless catching the regular bus service from Glasgow.  
 
Boilerhouse- Relatively modern gas-fired boiler which sends hearted steam throught the coils in the bottom of the stills. A highly efficient piece of kit which 
allows for precise temperature control.
 
Still House- Home to our mashing and fermentation, plus Scotland’s slowest distillation process. Glengoyne simmer and nurture, maximising the copper 
contact, and removing sulphur and add flavour.  
 
The Draff Silo- Can hold six mashes worth of draff (spent grains). Is emptied every second day by Ewan, who uses the draff to feed his Highland Cows. It 
keeps his herd strong and healthy and brings unbelievable richness to the meat. 
 
The Production Office- Upper management staff and sleeping quaters. 
 
The Pagoda- Charle Doig’s famous Ventilator watches over the nine guys and one lady who make Glengoyne Single Malt and the 50,000 visitors who 
come to see the magic for themselves. 
 
The Restroom- The thrice daily “Brewers Dram” was once supped here. The drams are gone, but the banter remains. Break times are religiously adhered to. 
It is rumoured that Greenwich takes it true time from here. 
 
The Glengoyne House- Home to our Distillery Managers, from Cochran Cartwright in 1869 to Ian Taylor in 1998. Glengoyne House now contains our Sam-
ple Room, Club Room and Boardroom, as well as a sumptuous office for our Distillery Manager to rest in. 
 
The Shop- The oldest building on site, this former warehouse is packed full of liquid treasure and associated paraphernalia, along with delightful playthings, 
trinkets and trifles of the finest sort.
 
The Condensor- Chills the water, which helps create the spirit that will warm your heart. It takes over 100 litres of water to make one litre of Glengoyne. 
The majority of this is briefly borrowed, then returned to the Distillery Burn as cool and pure as when we took it. 
 
The Visitor Centre- Built in 1969 to entertain the trade and capture the superb views up the glen to the waterfall. Home to the legendary staff parties of 
the mid 90’s. Now fully redecorated. 
 
The Distillery Dam- Cochran Cartwright (Distillery Manager 1869 – 1899) had a devotion to duty which led to regular sampling. One evening Cochran fell 
in and drowned. His ghost is rumoured to haunt Glengoyne, appearing once you’ve imbibed with abandon.

The Glengoyne Distillery is situated in a wooded valley in the southern Highlands of Scotland in Dumgoyne, close to a small river that flows into the famous 
Loch Lomond. It has produced whisky continuously since 1833. Knowledge of the house recipe and techniques are passed from one generation of distiller 
to the next. The Distillery uses stream water from the Dumgoyne Hill. The Glengoyne Distillery was voted the best whisky tour by the Times magazine, 
which led to a successful expansion of 100,000 Litres of Whisky per annum to 1,100,000 Litres per annum. The functionality of the buildings is traditional, 
but changes are being made. All biological waste is kept and recycled, both as heat energy and feed for the local farmers. 
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4.1.3 thomson

This map/plan is illustrative only and all information
should be independently verified on site before taking
any action.Copyright Auckland Council. Boundary
information from LINZ (Crown Copyright Reserved).
Whilst due care has been taken, Auckland Council
gives no warranty as to the accuracy and completeness
of any information on this map/plan and accepts no
liability for any error, omission or use of the information.
Height datum: Auckland 1946.

´Hallertau

Created: Tuesday, 29 September 2015,4:57:01 p.m. Scale @ A3 1:500

Where: Auckland, New Zeland 
 
Built: 2014 
 
Capacity: 50,000 litres per annum 
 
Size: 1 Building, 3 Rooms

Key Points; 
 
- 100% New Zealand 
- Local Materials 
- Barley Sourced Off Site 
- Sections
- Functional
- Boutique
- First NZ Distillery since Willowbank

Hallertau Entrance Thomson Whisky

Figure 40;  Satellite Image of Hallertau Brewwery

Figure 41;  Image of Copper Pot Still Figure 42;  Image inside the Thomson Distillery
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Carpark- Hallertau Staff Car Park at the rear of the site. Not currently used by touring visitors.  
 
Distillery- The old brewing section of the Hallertau Brewery. The Distillery contains 1x 1000 Litre hand beaten copper pot still, 1x mash tun, 1x washback. 
 
Malting- This stage is done off site at Thomson Whisky.
 
The Production Office- A modest desk in the Copper Still room, normally covered with many samples of un-aged Whisky (Blue-dog)
 
Watertanks- Rain water, collected in 2 x 10,000 litre wooden tanks are filtered and used for the many processes of the Thomson Whisky 
 
Storage- Currently a shed out the back of the Brewery and Distillery. Thomson also stores whisky in branded barrels at bars and restaurands around Auck-
land. 

The Thomson Whisky Distillery is located at Hallertau Brewery & Restaurant, North West of Auckland. With a hand-beaten copper pot still the boutique dis-
tillery forms a home for the Thomson brand, and the production of ‘new spirit’ is successfully underway. Thomson Whisky has taken over the old Hallertau 
Brewery at the rear of the site. Hallertaus’ new brewery split into sections, which multiple brewing companies use. These sections are also turned off and 
used depending on the market demand, using the equipment and power as efficiently as possible. 
Thomson Whisky has been bottling the remaining New Zealand Whisky left in the world. Perfected at Willowbank Distillery, Dunedin, the current trio of 
Thomson Whisky bottlings are from reputedly the world’s southern-most distillery, since dismantled. Willowbank closed its doors in the mid 1990s, but the 
whisky remained, quietly gaining in flavour and body. 
Thomson Whisky has stuck by the Willowbank way using only local resources. Encouraged by the Hallertau Brewing company, Thomson Whisky buys and 
does not grow their Barley for the whisky. This is because the barley market in New Zealand is very flexible, and can be made on demand, saving on the 
costs of both equipment and land space.  

Washback

Production Office (Desk)

Storage

Carpark

Hallertau New Brewery

Chicken Pen

Rain Water Tanks

Copper Still

Mash Tun

Entrance

Figure 43;  Thomson Whisky Distillery Floor Plan
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4.1.4 rosielsle

Where: Speyside, Scotland 
 
Built: 2014 
 
Capacity: 10,000,000 litres per annum 
 
Size: 4 Buildings

Rosielsle Key Points; 
 
-Size -Tour Accessibility 
-Local Materials 
-Barley Sourced On Site 
-Sections
-Functional
-Modern
-Heat Transfer  
-Vertical Processh

Figure 44;  Floor Plan Rosielsle Distillery

Figure 45;  Perspective Photo Rosielsle Distillery

Figure 46;  Site Plan Rosielsle Distillery

Figure 47;  Elevtation Rosielsle Distillery
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Disitllery- 14 Copper Stills. The old brewing section of the Hallertau Brewery 
 
1.) Cooling Tower Building- A specialized heat exchanger required for the heating and cooling of the whisky processes.
 
2.) Water Reclamation Building- Designed to save approximately 300,000m3 water per year, roughly the equivalent of the distillery’s annual water de-
mand.
 
3.) Biomass Generator Building- The leftover barley grain – the draff –from the adjacent malting plant, was used as a biomass fuel to produce steam for 
distillation.  
 
4.) Services Building - Control of lighting, heating and ventilation, acoustics, plumbing, power supply and energy management systems as well as the secu-
rity and safety systems.

5.) Carpark- Customer carpark, unless catching the regular bus service from Glasgow. 

Diageo unveiled its new £40 million distillery at Roseisle in Speyside, Scotland. The Roseisle distillery is the first malt distillery of scale to be opened in Scot-
land in over 30 years and has been built in response to demand for Scotch whisky brands. Roseisle is one of the most environmentally sustainable Scotch 
whisky distilleries. The majority of the by-products will be recycled on site in a bioenergy facility, helping the distillery to generate most of its own energy 
and reduce potential CO2 emissions by approximately 13,000 tonnes (equivalent to 10,000 family cars) through direct savings on fuel use for steam rais-
ing. The building is a modern interpretation of the traditional still house and maximises natural ventilation and daylight. The building has three key external 
forms which reflect the internal functions. The timber-clad barrel structure, with a full-height glazed gable, showcase the 14 stills; the central copper clad 
accommodation block contains the two big mash tuns and control centre; and the metal-clad tun rooms hold the 14 fermentation tanks, four of which are 
visible from the main road.

Still

Service zone (Multiple)

Heat Transfer (Linear)

Access zone (Multiple)

Vertical Air Circulation 

Removable Roof

Solar Heat Gain

Vehicle Accesible

Glass Facade

Figure 48; Cross Section Rosielsle Distillery
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4.2 visitor centre

Figure 49;  New York Sour, classic whisky cocktail, 
Bedford Soda & Liquor, Ponsonby, NZ, 2014

The subsidiary programmes are pivotal for this dis-
tillery concept, as they offer contrasting ideas that 
hope to add to this distilleries attraction, and make 
it an experience to remember. This industrial busi-
ness suddenly becomes part of a temporary com-
munity where people eat, rest, work, play, learn 
and sleep. The visiting centre and tasting shed are 
the first of these programs and the starting point 
of the distillery journey. Not only is it the gateway 
to the distillery journey, but also the gateway to the 
Southern Alps, with multiple hiking treks along the 
Whataroa River. Originally proposed to be a visiting 
centre just for the distillery, the idea developed into 
an information centre promoting the Whataroa 
River, encouraging tourists to consider all of the 
local activities including white water rafting, heli-
copter rides, hiking treks and mountain lodges as 
well as the distillery tours, while showcasing the 
history of the site and advice on travelling around 
the West Coast and promoting the ongoing events 
happening at the distillery. The more reasons for 
tourists to stop at the river, the higher the chance 
of visits to the distillery. The visiting centre is where 

the New Zealand whisky journey begins, it must 
therefore be intriguing to travellers passing by and 
offer a warm, accommodating space to those that 
enter. To achieve this through design, the architec-
ture must tease and tempt visitors deeper, show-
ings glimpses of the distillery experience, with the 
use of apertures and thresholds in the structure. 
The visitor centre will refrain from over expressing 
itself, increasing mystery and reducing suspicion of 
how the journey may end. A tasting shed will be 
situated in, with, or beside the visiting centre to 
take guests that next step closer to the distillery. 
This will be located where visitors can see other as-
pects of the architecture beyond the visitor centre 
while trying some of the distillery products that are 
for sale. This is a point where the products must 
do the selling; the whisky for purchasing, and the 
quality of design for tour or accommodation pur-
chases. At this stage, the quality of the whisky is 
down to the ability of master distiller, though the 
quality of architecture expressed is controllable. 
The architecture of the visitor centre has to attempt 
a couple of characteristics; the external structure 



 63

Figure 50;  Photo of the Whataroa River bridge, 1km 
from Site, NZ, 2014

must look to engage and draw people in, where 
as the interior must try to not only keep people in, 
but direct them further into the complex. This is 
accomplished through the form, space and materi-
als used.
Adopting a tasting shed offered the opportunity 
for food, adding to the design an attraction people 
could visit separate to the main program; the dis-
tillery. Bars, cafes and restaurants are about some-
thing more than eating and drinking, people go to 
meet people they know well, to share the expe-
rience of a stimulating environment, and they go 
to meet people they don’t know, using the facility 
as a neutral territory better suited for the conduct 
of business and first social encounters. The expe-
rience will be recognised amongst visitors as one 
of the key aspects of the overall programme, and 
will be reviewed accordingly. The customer’s initial 
judgement is influenced not by the quality of drink 
and food, but the physical décor and atmosphere 
created by the interior design. The tasting shed will 
use the interior design to expose its unique views 
of the Southern Alps and Whataroa River. An addi-

tional aspect of the tasting shed is that it offers an 
advertisement to both the distillery and its product, 
the New Zealand whisky. For those that are only 
stopping in for a meal break while on the road, 
and do not join in on the tour, they will be treated 
to views of the design and overlooking the beauti-
ful West Coast landscape. Hopefully encouraging 
future conversation, peaking interest for others. 
The product can then be used as part of a unique 
New Zealand based cuisine menu, being the house 
drink in cocktails, or as a complimentary on a food 
and drink match menu, and also as an agent for 
cooking and preparation of small gourmet dishes.  
With consumption of food and drink, a few spe-
cific requirements will need to be accommodated 
for in the design, some of these include; number of 
toilets, fire safety, number of exits, disabled access, 
table spacing, no dead ends, washing up stations, 
food safety and car parking. All specifications re-
late directly to the total amount of people allowed 
in the centre. 
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4.3 barrels & storage

Figure 51;  Storage shed for Casks, Napa Vineyard, USA, 2014

No stage of the whisky process has as big a bear-
ing on your end flavour. Oak trees are selected 
and felled; the wood is cut into staves, and then 
dried for a total of three years. The casks are built, 
filled with other products for aging such as sher-
ry, cognac, bourbon and even wine for around 28 
months, emptied and shipped to be introduced to a 
new spirit and usually rolled into place in a dark, airy 
warehouse. There it will rest for anywhere between 
one and four decades.
The casks breathe as they sleep (continually expand-
ing and contracting through daily temperature fluc-
tuations), forcing the spirit in and out of the oak. 
Some escapes to become The Angel’ s Share, result-
ing in a substantial loss over a ten-year period. What 
remains is filtered, shaped, nurtured and changed 
beyond all recognition by the cask. The harsh tones 
of the new make disappear. The oak endows the 
spirit with colour, aroma and flavours. The previ-
ous occupant comes out of the wood and joins the 
party. The spirit attacks the oak and this interaction 
creates yet more flavour.  In short, there is a whole 
lot going on here, all of which has a huge bearing 
on our end flavour.
There are few finer things in life than a walk through 
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a cask warehouse, bung remover, valinch and nos-
ing glass in hand. The smell of whisky hits when 
walking through the door. There are usually hun-
dreds of casks, stacked three high, with different 
coloured ends, stenciled with the warehouseman’s 
code – highlighting cask number, contents, and 
year of distillation. The older bungs are cork, the 
newer ones poplar. Pop them out, put a nose in and 
take a deep breath. The heady aroma of whisky, 
sherry and oak fills assaults the senses. Each sample 
is unique, encouraged by a process that is not fully 
understood. That’s whisky making – part science, 
part alchemy and always an experience. Unfortu-
nately that experience comes at a cost. Cask stor-
age is a large issue with distilleries, as noted, whisky 
casks can be stored anywhere from 6 years to 4 
decades, and during this time, whisky is still being 
produced, casks are still being filled, and space is 
endlessly needed.21 Efficient use of the site and de-
sign for storage of what can be 1000s of barrels 
is important. While a difficult task, the integration 
of multiple whisky casks for storage is open to an 
elusive approach. A few boundaries occur with the 
storage of casks; they need to be easily accessed as 

21  Ralfy Mitchell, interviews by Ben Cliffe, World 
Whisky Expert & Blogger, (October, 2013-2014).

sampling of the whisky occurs regularly, and the 
must be protected from theft, as each cask will be 
worth over the thousand dollar mark. The Casks 
generate a natural beauty as they are typically 
made from American or European oak, the wood 
and the colour are rich in flavour. Many distilleries 
now use the barrels aesthetically and integrate 
them into the running programs directly such as 
placing them in the visiting centres, tasting rooms 
or restaurants, commonly enhancing the aesthetics 
with lighting effects. Other Cask storages keep a 
more traditional design, with large storage sheds, 
staking them in long rows, ten casks high. These 
spaces some times conjure their own type of soft, 
cool, dark, eerie, beauty that is both damp and 
cosy, creating a whisky environment to remember. 
To sample the best of both traditional and new 
world cask integration design is a target. The brief 
is to adapt all forms of programs into a sustainable 
and efficient distillery, so the landing of a square 
storage shed will not be viable. Current competition 
for cask storage and ageing includes orbiting earth 
with zero gravity conditions on an international 
space station for 1o years.22 The task of discovering 

22  Ardbeg Galileo 10yr, Limited Edition, no more 
stock

new and invigorating conditions and spaces to age 
casks of whisky are becoming vast and challenging. 
Some are subtler, as casks have successfully been 
used as chairs, tables, and even flooring and walls, 
directing the flow of foot traffic. Even though these 
ploys are mainly marketing ventures, they do also 
affect the taste of the whisky inside. With Whisky 
absorbing the flavours and colour that the wood of-
fer, such as the caramel colouring and vanilla sweet-
ness acquired from ageing in American white oak 
casks or the deep red colour and spices from an old 
sherry cask. The wood over time will also absorb 
any flavours the surroundings have to offer. Com-
monly casks aged near the sea for long periods of 
time pick up a salty taste, such as the NZ whisky’s 
now being bottle under Thomson Whisky NZ ltd.23 
The conditions that the proposed distillery can offer 
different to anywhere else in the world is the crys-
tal clear mineral infused glacier river water running 
through the site. Successfully ageing thousands of 
casks over a collection of years in or around a run-
ning glacier river while supporting the aesthetic 
pleasure of the completed distillery architecture be-
comes the cask storage challenge. 

23  Mathew Thomson, Rachael Thomson, correspon-
dence by Ben Cliffe, Award winning New Zealand Whisky 
Bottlers & Distillers, (December 2013-2015).

Figure 52;  Cask Sizes Represented. 200L Barrel is Most Common
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4.4 bridge
On site, a series of concrete trapezoid floor 
beams resting on a pair of steel collumns are 
all that remains of a secret bridge. When ques-
tioned the locals denied any knowledge of 
its being or where it could have come from, 
but this could easily be a cover up, concealing 
evidence  This historicalcrossing is completely 
unknown in all historical records held by the 
government, New Zealand Rail or New Zealand 
transport. What happened to this bridge and 
what was its purpose? After a few queries and 
confused phone calls at which they insisted the 
bridge definitely did not exist, both the West 

Coast Regional Council and New Zealand 
Transport seemed a little worried and spent a 
couple of weeks investigating it, trading infor-
mation and even sending personnel to the site, 
only to return the phone calls more baffled 
than before. A couple of months after the initial 
queries, the New Zealand Transport called to 
state that, “We have been on a witch hunt for 
weeks, there is nothing, we just don’t know.” 
The bridge, it turned out, was built around a 
hundred years before, in complete secret, pri-
vately owned.24 The bridge was designed for a 
privately run railway track during the goldmin-

24  General Manager of Haast Car Garage and Recov-
ery

ing era on the West Coast. A network of small 
privately owned tracks crawled up and down 
the West Coast, connecting to the main lines 
further north or south. This derlict bridge has a 
unique and mysterious beauty about it. To re-
move it completely for construction of the dis-
tillery project would be an absolute waste and 
unsustainable; the complex requires a bridge 
to access the restaurant on the eastern side of 
the valley. Much like whisky, thie bridge has 
matured quietly, ready for its right moment 
and keeping its history a secret. It would be an 
efficient use of materials and time to renovate 
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Figure 53;  Old Railway Bridge, built privately on public land during the West Coast Gold Mining Era 

the bridge, while also keeping a historical aspect of 
the site. In the renovations the existing bridge parts 
should be expressed proudly, reinforcing the con-
nections between each of its vertical support while 
connectng the journey between the restaurant and 
the rest of the complex. The bridge should not come 
across top or bottom heavy. With the lower half of the 
bridge built, it is important the design of top half acts 
as an extension of the existing structure, much like a 
prosthetic limb. It is clear to see that the previous track 
has been washed away in one of the floods. Structur-
ally the top half of the bridge needs to withstand or 
adapt to what is known as a ‘1 in 100 Year Flood.’ 
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small design factors can be employed at these tran-
sit stages to enhance the connections between the 
many aspects of the distillery complex? Apertures 
and thresholds are great techniques to both join 
and separate connecting spaces. The greater in-
tegration that the design of the building and the 
function of the building share with each other, the 
simpler it is for the architecture to read and be un-
derstood. As soon as an idea is understood clearly, 
it is easier to remember it, and at greater detail. 
People are far more understanding and accepting 
with what is known compared to what is unknown. 
This includes closer connection to the sustainable 
energy installations, storage spaces and outside 
environment. Design choices introduced such as 
sunlight angles, deflection of the river water, or 
simple information stations where visitors can rest 
and learn about the site history and how each of 
the distilleries complex programs work. A subtle 
injection of the above during the tour can have a 
greater effect on understanding how the distillery 
complex and sustainability systems function than 
what a tour guide can tell you in a speech. Cau-
tion must be taken not to complicate the journey, 
creating busy transit spaces, as this can overload 
the viewers and reduce their ability to understand 
what is being shown. Unless it successful rhythm 
is created in these spaces, the more one has to re-
member, the more one has to forget, so a balance 
must be found. When there is clear connection be-
tween ideas, if you remember one, you remember 
them all. The design needs to speak for itself and 
be its own tour guide.

is what aids these programmes that provoke and 
accomplish different experiences. Playing with the 
space through objects, bridges, thresholds, visual 
fields, sounds, smells, and materials will drastically 
change the experience of a place, even ones with-
out programs. 
The other task that the design must try and achieve 
on its journey is to not only deliver one to a destina-
tion, but to take one away from their last destina-
tion, not in a physical sense, but a psychological 
sense. If people arrive at the distillery with their 
thoughts elsewhere, such as the sun and sand, or 
the snow and skiing, they may not fully appreci-
ate and engross themselves in what is occurring 
around them, reducing the extent of the experi-
ence to offer. This is not to suggest changing ones 
psychological state through the adaption of archi-
tecture, but merely reduce it that they can correctly 
observe their surroundings for what it really offers. 
Simply implementing designs that can reduce or 
remove ideas and memories of what is beyond the 
distillery, and focus as much as possible on what is 
there, in that moment. 
The West Coast and Whisky, the site and the pro-
gramme, are both an experience and important 
journeys. This design is compelled to create an ex-
perience and a journey for those visiting, working 
and eating. If this is not done, it is has failed to sus-
tain itself just as a building producing whisky. To 
aid this through design, exploration of changes that 
occur during the distillery tour will be developed, 
looking at the spaces created by the separation of 
the journey through the projects programs. What 

The West Coast is a true New Zealand experience, 
and people journeying along State Highway 6 are 
heading past some wonderful places. These places 
are destinations, such as Franz Joseph Glacier, Mt 
Cook, Helicopter rides, rapid rafting and some of 
the most amazing treks in the world. Almost all of 
these destinations create amazing journeys in their 
own rights, through walking, biking, riding, skiing, 
flying or rafting. The whisky distillery, aims to be 
one of these destinations along SH6, as both an 
experience and a journey. Just as SH6 is a series of 
places and experiences that create the west coast 
experience, so can the distillery complex be a series 
of places and experiences that create the a com-
pletely different New Zealand experience. Taking 
one through a series of spaces and programs, each 
offering something different than the previous and 
the next. In a simple sense, the places will all have 
their own programme, offering something differ-
ent, such as retail, whisky, resting or food, but it 

4.5 journey

Figure 55; 
Whataroa River flowing under the bridge.

 Annual low flow occuring

Figure 54;  Arthur’s Pass. Tunnel protecting cars from lands slips and 
diverting water over the edge, NZ, 2014
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Figure 55; 
Whataroa River flowing under the bridge.

 Annual low flow occuring
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4.6 design program location

 
 
Distillery - The distillery is the largest building on the site, and the main program in the complex. It 
needs to be located in an area near the river thats allows for successful passive design. The building 
should be seen from the road and partly from the visitor centre, as it should keep some architectural 
aspects a secret for the tour.  
 
Visitor Centre- This is the first building that guests will enter into. It must be located at the entrance to 
the site, close to the carpark. It should be able to see glimpses of the other structures in the project to 
tease people further in. It must also be situated in a place that allows for successful passive design. 
 
Tasting Shed - The tasting shed must be somewhere close to the distillery and visitor centre. Allowing 
for easy access of staff and visitors, moving between the two. 
 
Storage - Storage needs to be large, functional and easy to access. 2 different storage sheds are to be 
used. One close to the highway for the whisky that is continuously being rotated out, and one shed 
set into the eastern side of the hill, over the bridge for the premium whisky that is aged for a couple of 
decades.  
 
Hydro - The dam wall should be near the back of the site, allowing for the water to run through the 
site and not settle in it. This also helps to reduce the risk of flooding as slip ways are used to divert over 
flows. 
 
Bridge - Rebuilding in the same location. 
 
Parking - Existing gravel carpark for the helicpoter tours .Near the visitor centre and away from view 
shafts. A suitable low point. Not to many issues if flooding occurs. 
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Figure 56;  Site Plan of the selected site, expressing the areas best accommodating for each program 
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5.0  concept & maturation
The rules, requirements and limitations of this proj-
ect have been scoped out, allowing for the free-
dom of creative form to flow through and produce 
the connection and design of the spaces. What ap-
proach should therefore be used in the design of a 
modern day whisky distillery in New Zealand? 
After extensive site selection and program investi-
gation a sense of size, space and journey required 
is well understood. The development of the design 
should not be derived solely by the buildings func-
tions. 
The beauty of architecture is the ability to trans-
form an area from its functional aspect, into a de-
fined, comfortable and handsome space to enjoy, 
remember and return to. So what other program 

aspects had the methodology to take this design to 
the next stage, not necessarily a theme, but a sub-
idea to delicately be injected to generate forms, 
both compatible and suiting to the function of the 
spaces in this design. As whisky is the dominating 
program in this project, using aspects of it could be 
seen as too obvious and possibly ‘cheesy’. Through 
liquid luck, this concept was discovered by an unex-
pected source during the investigation processes.
Curiously, birds are accomplished designers, also 
referred to as builders. They share an architect’s 
life, with building techniques such as sculpt-
ing, piling up, moulding, sticking together, in-
terlocking and weaving. Their designs are adapt-
able to the climate and completely sustainable.  
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5.1 distillery balance

The distillery is the heart of this project, and there-
fore the centre of the design. The surrounding 
buildings and programs should respond and relate 
to the Distillery, both in function and form. Each 
of the precedents were researched for their differ-
ent characteristics, all which related to this project.  
After exploring the 3 precedents, clear design prin-
ciples for the distillery were apparent.
 
Distillery Size -  The distillery will be aiming to pro-
duce between 100, 000 litres and 1,000,000 litres 
a year. Extra space on the site must be allowed 
for with the possible expansion of the distillery. 
 
Tour Accessibility - A distillery tour is a must in the 
running of a whisky business. It treats the visitor 
to the full experience of the whisky and is an op-
tion to get good publicity. Therefore circulation 
and ease between distillery programs is just as im-
portant as the architecture and beautiful scenery. 
 
Local Materials - The materials best suited for 
the site which can be sourced locally are timber 
and concrete. Other materials can be sourced and 
shipped, but costing is not ideal. This includes all 
Whisky ingredients, such as water, barley, peat and 
Manuka etc. It is very important Whisky from New 
Zealand has been made by all New Zealand ingre-
dients. This includes the use of the Whataroa River 
water which has run off from the Southern Alps. 
 
Barley Sourced Off Site - The growing and roast-
ing of the barley with Peat will not occur on site. 
Equipment and design consideration for this does 
not need to occur as it is more efficient to purchase 
the barley from one of the many local farmers. 
From there they can roast the Barley how request-
ed, such as peat or manuka, also sourced locally.

Where: Whataroa, New Zeland 
 
Proposed Build: 2016 
 
Capacity: 260, 000 Litres per annum 
 
Size: 4 Buildings

Whataroa Distillery key points  
from Precedents; 
 
-Size (Glengoyne) 
-Tour Accessibility (Glengoyne) 
-Local Materials (Glengoyne/Thomson) 
-Barley Sourced Off Site (Thomson) 
-Sections (Thomson)
-Functional (Thomson/Roseilsle)
-Modern (Roseilsle)
-Heat Transfer (Roseilsle/Glengoyne)  
-Vertical Process (Roseilsle)

Vertical Distillation Process

Heat Transfer and Passive Design 

Excess Heat Energy

Heat Energy Collected

Figure 57;  Sectional Digram of Vertical Design benefits
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Sections - With the vertical distillation, the building 
can be seperated horizontally. This improves the distill-
eries efficiency greatly. The distillery can shut off the 
sections at the time of year when whisky distillation 
slows down. The sections improve the pasive design 
quality of the stucture through cross ventialtion, while 
also preventing energy loss. Finally, with the distillery 
having the ability to shut off sections when not used, 
it can also add sections in the future. This is very im-
portant, because a New Zealand whisky could be very 
popular, and production may need to be increased.  

Functional - The research of the Roseilsle Distillery 
proved that one long structure was best suited for 
a distillery to function at its best. This allowed for 
a very linear and symmetrical process. Piping and 
circulation is simple, and all equipment easily ac-
cessed. It also proves to be the best solution for pas-
sive design, transfering heat along the structure.  
 
Modern - Modern architecture design and materials 
have been introduced into the whisky process. Improving 
aesthetics and funcitonality of the traditional distillery.

Heat Transfer- Whisky distillation is a very expensive pro-
cess that requires a lot of heat energy. It also produces a 
large amount of heat energy in some of these processes 
such as fermentation. Collecting this excess waste heat 
and transfering it to raise the temperature of the copper 
still saves a vast amount of power. A Bio Energy boiler and 
maintenance room must be incorporated into the project.  

Vertical Distilling system - This allows for a smoother 
transition between the different stages of the whisky pro-
cess, using gravity to carry the whisky on its course. The 
vertical system will benefit the working staff, requiring 
less movement and easier cleaning. It also hase the added 
benefit of allowing the building to be split into sections.  
 

Sections Long Structure

Cross Ventilation Linear Distillery Set Out

Figure 58; Floor Plan of Long Structure Design Benefits
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5.2 conceptual designs
Long Section Based Forms
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Cross Sections of Long Forms Through the development of sketches made from 
the stepping up and overlaying of cross sections 
from elongated forms, intriquing spaces developed. 
Especially when introducing centripetal based design 
elements such as snowflakes, flowers and birds nests
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o HERON

o RAREST BREEDS

o MEET ON THE EDGE OF THE SHORELINE

o FLY HIGH AND PROUD

o VIEW SHAFTS

o DESIGNED TO KEEP DRY AND WARM

o ADAPTABLE TO CONDITIONS

o SUSTAINABLE

o STRUCTURAL LAYERS 5.3 design development

The spaces formed when overlaying the array pattern opened  
successful exploration into transitional horizontal dimen-
sions through the development of apertures and thresholds. 
Further consideration of the conceptual design addressed 
structural and the functional restraints that may occur.

Figure 59;  White Heron only found in the Okarito Lagoon Figure 61  Structure of Heron Nest, Array of Overlaying materialsFigure 60;  Inverted Sketch of the White Heron Nest
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Figure 61  Structure of Heron Nest, Array of Overlaying materials

Figure 62;  Annotations to Conceptual Sketch Expressing spaces created
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5.4 site map

Figure 63;  Zoomed Out Site Map of Distillery Location. 20m Contours
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Blended Whisky 

Storage

Premium Whisky 

StorageCarpark
Access Road from 

SH6

Visitor Centre

Restored Bridge

Hydro Electric Dam

Distillery Service 

Lane

Distillery

Figure 63;  Zoomed Out Site Map of Distillery Location. 20m Contours Figure 64;  Site Map of Distillery Location. 1m Contours
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5.5 visitor  centre

Figure 65;  Site Map of Visitor Centre Location. 1m Contours
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Figure 65;  Site Map of Visitor Centre Location. 1m Contours Figure 66;  Interior Render Visitor Centre
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The Visitor centre is the first 
structure to be entered. Set 
into the ground in front and 
below the distillery, it has been 
designed modestly to enhance 
the architecture of the distillery. 
A green roof is incorporated 
to enhance this characteristic.  

The visitor centre offers informa-
tion for tourists, bathroom facili-
ties, a resting place and a bar, 
primarily used for tasting of the 
whisky. 
 
The staff room includes a small 
kitchen for bar food, storage for 
the centre, and a sleeping room 
for staff doing late shifts.

A central courtyard is used to 
maximise the solar potential 
of the visitor centre. It also be-
comes a break between the 
information area and the tastin 
area. A Manuka Tree is set in 
the centre of the courtyard, rep-
resenting what it is that makes 
the southern hemisphere dis-
tillery so unique. The courtyard 
also acts as a break of space 
between the information centre 
and the tasting room.

Figure 67; Visitor Centre - East Elevation

Figure 68; Visitor Centre - North Elevation



 85

Manuka
 Tree

Tasting Room

Bar

Distillery Tour Exit

Bio Services

Public Toilets

Entrance

Outdoor Courth 
Space

Information Centre 

Staff Room 

Sleep

To Car Park

To River, Bridge & 
Dam

To Distillery

The tasting room has been set 
at the back of the visitor centre 
where the light and sound is 
less, creating a calming atmos-
phere.  From here alcoholic bev-
erages and bar food can be had . 
As the Visitor Centre is built into 
the hill, the foundations are con-
crete, firmly holding it in place 
should water levels rise. Con-
crete retaining is also used to-
wards the southern side of the 
centre. The roof is 600 mm deep 
concrete, supporting a PEG roof-
tray system. This is a green roof 
that allows moving loads such 
as people and small vehicles. 
The trays are easily maintained, 
light weight, and easily replaced 
should they be washed away. 
 
The Visitor centre includes a 
room for the biological ser-
vices and facilites. This space 
has been chosen as it is at the 
lowest South Westerly point, 
and all Bio waste can be easily 
drained there and kept out of 
view. From here the toilets can 
be placed strategically, and all 
maintenance is easily accessed.

Figure 68; Visitor Centre - Floor Plan. 1m Contours
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5.6 storage

Figure 70; Storage Sheds - Site Location. 1m Contours
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Figure 71;  Render of Bridge View looking at storage shed
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Storage is a very large issue with 
whisky distilleries. Through ex-
tensive research, cask storage 
buildings are very basic. This is 
due to the organisation of the 
casks. With multiple years and 
blends, the casks have to be 
lined up and stacked in an easy 
layout. Taking into considera-
tion that the whisky produced 
by the distillery is near 260,000 
Litres per year, 2 storage sheds 
will be required at 50mx20m. 
If the distillery process ran at 
complete efficiency and was 
functional for 7 days a week, 
the above number would easily 
double. For this reason addition 
floor space has been allowed.  
The  extent of the architecture 
design for the storage sheds is 
the curved floor plan layout, re-
lating to the form of the distill-
ery and the sites topography..  
Rusted tine has been chosen 
as the cladding material for the 
sheds. This is an aesthetic choice 
that responds to the rustic steel 
columns of the existing bridge 
while complimenting the lush 
green surroundings. It also adds 
a touch of classic New Zealand 
The choice for two smaller sheds  
is to imropove the security of 
the product. Whether theft, or 
natural disaster, seperating the 
storage is added insurance. The 
other reason is to seperate the 
short stay whisky that is rotat-
ed out the shed often with the 
long term premium whisky, that 
is aged for longer periods, and 
therefore requires less rotation. 

Figure 72; Premium Whisky Storage Shed - West Elevation

Figure 73; Premium Whisky Storage Shed - South Elevation
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Storage Space Required 
 

5000L Still = 250L Whisky/Day
4 Stills = 1000 Litres 
5 Days x 52 Weeks = 

 
260,000 Litres Per Year 

 
Cask Size = 600mmx500mm 

Cask Volume = 200 L  
1,300 Barrels/Year 

 
5 Year Average Storage 

 
 6,500 Barrels 

(At any given time) 
 

1 Cask = 0.3 sqm
5 Stacked Casks = 2500mm

10 Casks = 0.6sqm

Floor Area Required
1092 sqm 

 
2 Storage sheds

50 meters x 20 meters

Figure 74 Premium Whisky Storage Shed Floor Plan. 1m Contours
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5.7 hydro & rail bridge

Figure 75; Bridge & Dam - Site Location. 1m Contours
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Figure 76;  Render Looking over Dam and Bridge

Figure 75; Bridge & Dam - Site Location. 1m Contours
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New Timber Railing

New Pine Decking

Existing & Reinforced where necessary 

concrete Trapezoid Beam

Existing & Reinforced steel collums with 

wrapped and riveted with rusted iron sheeting

Figure 77; Restored Rail Bridge Cross-Section

The illegally built rail bridge has been re-
stored and strengthened to allow both 
foot traffic and small vehicles to cross.  
The bridge can be publicly accessed and leads 
from the parking lot to the barrel storage facility. 
The idea to merge the hydro electric dam and 
bridge into one structure was taken into con-
sideration. This was not followed through as 
placement of the dam further up the river of-
fers better protection for the life of the bridge.  
The dam reduces the flow of the river that 
could damage the bridge.The same materials 
were used for the restoration of the structural 
elements for the bridge. A timber walkway and 
railing was included to continue the cohesion 
of the distillery and the use of locally sourced 
materials

To Car Park & Visitor 

Centre

To Premium Whisky 

Storage

To Existing Nature 

Walks

Whataroa River

Figure 78; Restored Rail Bridge 
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The dam proposed is very basic and simple. Any 
large extravagent desgin will involve large council 
and specialist involvment. Any dam with a water 
fall of under two meters is considered micro and 
does not need a resovoir. Consideration must be 
taken into account regarding the increased water 
levels along the bank. A concrete Hydro Dam was 
chosen over a mud dam for the structural and pro-
tective qualities that it offered. If a flood was to 
occur, the dam would remain in its position, slow-
ing the water that passes over, reducing the dam-
age further down the river. 2,200 cubic meters of 
concrete is required to build the dam. The Dam 
will successfully power the distillery and its facili-
ties, generating over 20 Million Kilowatt hours an-
nually. The power house is located close to the 
centre of the distillery allowing for easy access.

Intake
Generator

Transformer

Turbines

To Distillery

Weir

Power 

House
Turbines

Whataroa River

Headwater

Tailwater

Figure 79; Hydro Electric Dam Cross-Section

Figure 80; Hydro Electric Dam Floor Plan
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5.8 distillery

Figure 81; Distillery - Site Location. 1m Contours
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Figure 82;  Perspective Render of DistilleryFigure 81; Distillery - Site Location. 1m Contours
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The building is angled at every section 
five degrees, consistent with the sur-
rounds contours and river shape. With 
the vertical frames creating a variety of 
apertures with different size and shape, 
the curve of the structure generates a 
movement motion. A journey and ex-
perience occurs for visitors touring the 
distillery, as they are pulled through and 
around the distillery.

Every 2nd section is identical. This al-
lows for a consistant horizontal struc-
ture that can be easily added to if ex-
pansion is required. Services such as 
plumbing and equipment installations 
also become a far simpler procedure.  
 
The distillery sits on top the highest piece 
of open land. With this position, the dis-
tillery takes full advantage of all the view 
shafts, while being modestly seen from 
the highway. The timber frame raises 
the lowest floor above ground level, 
to help increase the protection against 
raised water levels. In each section, 3 
timber floors (2 mezzanines), and their 
lower outer decks each section con-
sist of radiata pine floor boards joists.  
 
The service lane for the distillery seper-
ates from the access road  and comes 
round behind the woods, away from 
the visitor centre and out of sight.  From 
the service lane, the ingredients and 
equipment can be easily manouvered 
directly to the lower floor of any of the 
four circulation sections. A lift will take 
any ingredients to the Mashing Level.  

Cross Ventilation 

Figure 83; Floor Plan Framing Angles

Figure 84; Long Section Representation
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Temporary 

Fermentation

Distillation

Mashing

Transfering of forces

Figure 87; Program Process Location

Figure 86; Passive Design Elevation Diagram

Figure 85; Distillery Cross Section
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Figure 88;  Sectional Render Distillery
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Hydro Electric Dam

To Visitor Centre

2nd Floor 

Storage
Distillers 

office
Fermenta-

tion

Mash 

Tuns

First Floor 

Below

Service Lane

Figure 89; Laminated Pine Frame Joint Figure 90; Distillery Floor Plan. 1m Contours

The 8 sections are supported verti-
cally by 8 timber supports. Each sup-
port consists of two 600mm deep la-
mintated pine radial array frames.The 
frames are rotated on axis to create 
horizontal thresholds and apertures to 
pass through.The frames are designed 
to transfer the vertical loads along and 
down towards the earth as each beam 
rests upon the other in the radial array. 
The vertical columns are connected by 
a glulam and butt joint, and bolted for 
extra support. The 2nd and 7th section 
of the distillery are cross-braced to help 
strengthen against horizontal forces 
such as wind and earthquake tremors. 
 
The distillery uses fresh southern alps 
glacier water in the whisky process. This 
is collected by the Dam and connected 
to the distillery. 

All biological waste that cannot be 
used by the local farmers is trans-
ferred the short distance to the Bio 
service room in the visitor centre. 

Figure 88;  Sectional Render Distillery
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Figure 92;  Render of Westtern View Shaft
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Figure 92;  Render of Westtern View Shaft Figure 92;  View of Distillery Site
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5.9 model
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5.10 examination
prior to re-submission 
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6.0 bottling
Through the exploration and research stages, a 
conclusion can be put together regarding this re-
search process. The additional support and positive 
response from all the field experts that were inter-
viewed in this project was a clear indicator towards 
how likely a goal a sustainable whisky distillery can 
be. This project is only part of a larger study on the 
topic of industrial sustainability. An extensive col-
lection of questions and explorations can be taken 
from this research on the multiple topics covered 
for the industrial sustainability. There is a real world 
possibility, depending on finances, that a concept 

like this may very well be designed some place, 
if not in New Zealand. Whisky is as much a pas-
sion and hobby as it is a business, so the support 
for it is countless. Trial and error has occurred and 
no doubt will keep occurring in the development 
of industrial sustainability. The success of one de-
sign does not allow the success of all designs, but 
it does help. A variation in techniques used, sys-
tems installed and location of site will affect one 
program from another. Following the conclusion, 
a glossary and appendix has been added for any 
further information required. 
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6.1 conclusion
This design project is a focus on translating sus-
tainable modern technologies into a contempo-
rary industrial structure. The forecasted idea of a 
whisky distillery in New Zealand has been used as 
the incentive for combination of site and program, 
a conglomerate that engages intricate connec-
tions to bring together allegedly obscure elements, 
for greater progress in a collective development. 
Due to the ongoing nature of green house gas 
emissions, especially in New Zealand, this thesis 
explored the ways in which sustainable systems 
could be successfully integrated into industrial ar-
chitecture, where energy generated, is equal to, or 
greater than, energy consumed. 
Through its design, the project brings the process 
of the lengthy and extravagant whisky production 
into the public eye, advocating the importance of 

sustainable intent in any New Zealand location, 
both for the business, and the environment. It re-
veals the hidden aesthetic and physical qualities of 
the West Coast and where it penetrates the roots 
of the Southern Alps, further advancing communi-
cation with both the local and tourism industries. 
Connecting sustainable strategies with industrial 
processes through the interim of architecture and 
location have been used to create a community 
of structural spaces for education, protection and 
enjoyment. The journey through the buildings 
and the spaces that fall in between create under-
standing, by separating the processes at the differ-
ent stages in the programs. These stages simplify 
the process, taking one along the path that con-
nects the previous piece of information with the 
next. Contrary to the example set by most distill-

Figure 55; The Manuka Smoked Thomson Whisky NZ.  
Released 2015
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eries, a small community has been introduced, 
not only for the better enjoyment of the staff 
and visitors, but for the efficiency and long term 
benefits of the business. No matter what angle is 
taken, the business needs to make money, this is 
not only a project to protect the environment, it 
is a project that has to be financially sustainable 
as well. The greater the reasons to visit the site, 
and the more efficiently a product can get on 
the shelves, the improved financial sustainability. 
Spatial, material and structural qualities of the 
nest are hinted at and explored in the design, in-
vestigating its origins, and the techniques used 
by the architect to best survive its conditions. 
This methodology has been used to create a se-
ries of buildings to further understand the impor-
tance and affinity between humans and nature.  

The concept of the whisky distillery is a device, 
which narrates the intriguing story of whisky 
and its origins to generate positive awareness to 
the impact of industrial businesses on the New 
Zealand environment when sustainable meth-
odologies are considered. The site location of-
fered the tools to explore and develop these 
methodologies, considering all possibilities of 
the elements made available while question-
ing the aesthetical and functional relationships. 
Does industrial sustainability offer the resolution 
to New Zealand, and the worlds, green house gas 
emissions? Not necessarily, but it is a start, be-
cause if the industrial sector becomes completely 
self-sustaining at an international standard, what is 
to say those areas at fault for the remaining 49% 
of emissions globally, including residential, follow 

their example? There are two routes that will effect 
this change indefinitely; one, which is known to be 
unlikely for political reasons, is the introduction of 
international rules and regulations regarding a neg-
ative emission level. The second is public refusal to 
purchase the products offered by those causing 
pollution. The possibility is there, like everything in 
the modern era; through image and popularity it 
becomes probable. 

The image begins with the architecture, 
playing the integral part in assembling this entire 
projects process. The architecture creates a space 
of delight and beauty with function and reason, 
which people can then relate to and recognise. The 
challenge is making this assemblage a positive im-
age that becomes popular. People like to talk about 
the good they do or have done, even if momentarily. 
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6.3 glossary
Willowbank Distillery; New Zealands only whis-
ky distillery. It was a successful distillery running 
at a profit with many exports going to China for 
blends. It was mothballed in 1997 after Seagrams 
went bankrupt and sold it as a batch sale along 
with some American Distilleries to Fosters. Fosters 
mothballed the distillery and sold it for parts as 
they wanted to remain in the USA only. Some of 
the old barrels are now being bottled, with the sin-
gle malt whisky having reached the age of 18 and 
21 years of age. These whiskys have picked up nu-
merous international awards in the last 24 months.  
 
Solero; Solera is a process for aging liquids such 
as wine, beer, vinegar, and brandy, by fractional 
blending in such a way that the finished prod-
uct is a mixture of ages, with the average age 
gradually increasing as the process continues 
over many years. A Solera is literally the set of 
barrels or other containers used in the process. 

Products for Whisky; Hops, Barley, Water, Peat, 
Manuka, Yeast.      
 
Whisky Production Process; See Below  
 
Fermentation; Fermentation is a metabolic process 
that converts sugar to acids, gases or alcohol. It oc-
curs in yeast and bacteria, but also in oxygen-starved 
muscle cells, as in the case of lactic acid fermentation. 
Still Cuts; This is the point at which the Master 
Distiller starts or stops collecting the alcohol in 
copper stills. Depending on when the head cut 
(starts collecting) and the tail cut (stops collecting) 
takes place will change the flavour of the whisky. 
 
Hydro Power; Hydropower or water power, is 
power derived from the energy of falling water 
or running water, which may be harnessed for 
useful purposes. This is done by running the wa-
ter through a turbine that generates electricity. 

Photovoltaic (PV) cell; A semiconduc-
tor device that converts light into energy us-
ing the photovoltaic effect.    
 
Bioenergy; Bioenergy is renewable energy made 
available from materials derived from biological 
sources. Biomass is any organic material which 
has stored sunlight in the form of chemical ener-
gy. As a fuel it may include wood, wood waste, 
straw, manure, sugarcane, and many other by-
products from a variety of agricultural processes. 
 
White Heron; The white heron (or kotuku) has al-
ways been rare in New Zealand and it has gained 
almost mythical status, revered by both Maori and 
pakeha for its elegant white feathers. This grace-
ful bird has long, slender legs and a long, thin S-
shaped neck, which has a distinct kink when flying
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Kiwi; Kiwi or kiwis are flightless birds native to New 
Zealand. The kiwi is a unique and curious bird: It 
has loose, hair-like feathers, strong legs and no tail. 
 
Kea; The kea is a large species of parrot of the 
superfamily Strigopoidea found in forested and al-
pine regions of the South Island of New Zealand 
 
Blue Duck; The whio/blue duck is only found 
in New Zealand. It is a nationally vulnerable spe-
cies and faces a risk of becoming extinct. The 
blue duck is a member of the duck, goose and 
swan family Anatidae endemic to New Zealand 
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6.4 appendix

Figure 58 ; South Island Rail Lines know by the Gov-
ernment and NZTC

Figure 57; Contour Layout of the Whataroa Site. WCRC

Figure 56; Conceptual space for the bird sanctuary & aviary



 115Figure 61; National Stadium of Taiwan, Zuoying District, Kaohsiung. Capacity 55,000, 2009

Figure 59; Solar potential worldwide
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