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ABSTRACT

This thesis examines the rela  onship between water 

and the wine-making industry through an integrated 

architectural approach to the landscape.  The em-

phasis is on the refi nement of water use for vineyard 

irriga  on and wine processing, and the promo  on 

of the value of water by celebra  ng a produc  ve 

landscape.  The proposi  on is explored through the 

design of a winery and its associated grapes to pro-

duce the wines.
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CHAPTER 1: INTRODUCTION 

Posi  oning

A visit to Bri  sh Columbia’s Okanagan Valley is much 

like fi nding an oasis in a parched desert landscape, 

only from an inverse perspec  ve.  It is comparable 

to a dry island, which lies between the mild and 

rainy climate of coastal B.C. and the glacial, snow-

capped mountains of the province’s eastern border.  

The hot dry summers of the Okanagan, its sagebrush 

spo  ed landscape, and low annual precipita  on cre-

ate water challenges most Bri  sh Columbians rarely 

face.  

The ini  al focus for this thesis began with an inter-

est in the rela  onship between water and architec-

ture and to mutually emphasize the other through 

design.  Charles Moore’s Water and Architecture  

provided a star  ng point to build on my primarily 

aesthe  c viewpoint. 

Moore summarizes the history and meaning behind 

water display and draws a  en  on to its anima  ve, 

acous  c, and calming quali  es as well as the mag-

ne  c pull it has on people in urban spaces.  Moore 

acknowledges water’s many prac  cal uses and em-

phasizes the greater role water has played in se  le-

ment, and the shaping of cultures, infrastructure, 

transporta  on and agriculture.  The metaphorical 

connec  ons Moore presents – including fountains 

as a heart source and rivers as veins in the life-giving 

organism of water – contributed to forming my own 

views on the topic.
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My interest in water issues of arid climates was 

sparked by a summer visit to the Okanagan.  I en-

visioned applying Moore’s metaphors to communi-

cate the role and importance of water to the local 

landscape and culture.  With the Okanagan provid-

ing the locus, the challenges presented by our mod-

ern global ‘water crisis’ off ered a par  cularly acute 

angle to my research in water use and management.

Context of the ‘Water Crisis’

Early in this process I struggled to understand the 

exact physical reality and cause of our global water 

crisis. The term ‘water shortage’ leads us to perceive 

that our water is disappearing and ul  mately it will 

run out.  Though this is a par  al truth, the full ex-

plana  on is more complex.  The existence of water 

on earth is absolute and its quan  ty is fi nite.  It can-

not be produced and neither can it be destroyed 

and simply vanish.  So where does this water go?  

All of the water on earth is interconnected.  Our 

understanding of the water cycle from high school 

science class is correct in telling us that water cir-

culates naturally around the earth through evapora-

 on from lakes and oceans.  The water vapour held 

in the air eventually condenses into clouds which 

dri   over landforms and oceans, releasing water as 

precipita  on once they become saturated.  This rain 

or snow is then absorbed into the soil to feed vege-

ta  on and groundwater supplies, or it fl ows as run-

off  into streams and lakes or rivers which return it to 

the ocean.  Then the process begins again. 
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Taking this into considera  on we can assume that a 

short-term water shortage in a par  cular area does 

not mean the water here has been consumed and 

is gone forever.  It simply means that water which 

originated in a par  cular region has progressed 

through the water cycle and moved on to a diff erent 

elemental state or geographical loca  on.

What we o  en forget is that the movement of water 

through its natural cycle is also paralleled by water 

displacement as a result of human ac  vity.  The 

damming of rivers to generate electricity or create 

a reserve water supply for a se  lement or city usu-

ally results in the depriva  on of those downstream 

of water that once fl owed through their land.  Cul-

 va  on and irriga  on of dry lands results in large 

amounts of water lost to the atmosphere as it evap-

orates from surface soil and plant leaves.  

Increased water demand due to popula  on growth 

and industry are perhaps the most infl uen  al.  With 

our ability to move water over great distances we 

have developed many areas where the natural 

water supply is very limited and requires the import 

of water to sa  sfy local demand.  The water source 

which supplies this demand is o  en put under 

greater strain since it now acts as a water source for 

water impor  ng areas in addi  on to mee  ng the 

water demands of its origina  ng region.  

The greater demand for water is deple  ng the re-

sources of many regions at a rate faster than the 

natural water cycle can replenish them.  This plays 
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a role in the changing of landscapes and we see 

some regions, like Australia, which are experien-

cing prolonged draughts,1 while others are dealing 

with increased precipita  on, rising water levels and 

o  en fl ooding.  As we have witnessed, altering the 

water balance of an area in this way, will eventually 

begin to eff ect ecosystems, climates and weather 

pa  erns.  In Spain for example,  the amount of pre-

cipita  on has been no  cably decreasing since the 

1970s, crea  ng a water defi cit in many areas of the 

country, and a major draught in the mid 1990s did 

severe damage to the agricultural community, af-

fec  ng over six million people.2  

Similar eff ects are o  en seen along major rivers, 

where high consump  on and damming upstream 

reduce water fl ow to downstream areas.  This leads 

to water shortages and draught-like condi  ons for 

those downstream who also rely on the river for their 

water supply.  This territorial dispute over water is 

currently a major issue between the southern states 

of the U.S. who are heavy consumers of water and 

Mexico, whose livelihood is currently threatened by 

water shortage in their arid climate.

1 Brad Udall, “‘When will the Reservoirs Run Dry?’: 
The looming water crisis in the American Southwest” 
(lecture given at Department of Geosciences, 
University of Arizona, April 15, 2010).

2 Ana Iglesias et al.,  “Challenges to Manage the 
Risk of Water Scarcity and Climate Change in the 
Mediterranean,”  Water Resources Management 21, 
no. 5 (2007): 778. 
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There is also the more abstract no  on of virtual 

water.  This relates to agriculture and food produc-

 on and emphasizes that all of the foods we produce 

and consume are composed of varying percentages 

of water.  Import or export of these products means 

that we are technically gaining or losing the water 

contained by those products.  The virtual water in 

wine for example, is related to the amount of water 

contained by the grapes used to produce it.  A typ-

ical bo  le of wine has approximately 86% of its vol-

composed of water. 

In reality, the water crisis or shortage we are experi-

encing is the result of water management and allo-

ca  on issues.  Our human ac  vi  es are altering the 

global displacement and distribu  on of water and if 

we want to ensure its availability to us in the future, 

we need to start thinking of closed-loop systems 

from the scale of ci  es to watersheds and even indi-

vidual sites.  In theory, if water is sourced and con-

sumed locally, it is metabolized back into the local 

environment and becomes available for use again.  

Some water will of course be lost during this process 

but the net water balance should be restored by 

precipita  on and other naturally incoming sources.  

Increasing self-reliance in this way will make us more 

aware of our water resources, how they are used, 

and the rate at which they are being consumed.  

Although a truly closed-loop system is an ideal, we 

can strive to apply its basic principles to generate 

feedback between incoming and outgoing resources 

with the intent of maintaining a rela  ve equilibrium.  
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Most simply put, if we know what we have, and use 

only what we have, we will have no debt.  

Water, Wine and People in the Okanagan

Three main themes frame the area of study and form 

the focus of this thesis.  Water, wine and people are 

the key elements and their connec  ons will be re-

vealed in a discussion of historical and current prac-

 ce in the Okanagan.

Water and People 

The interac  on of water and people is the oldest 

and most persistent rela  onship in the Okanagan`s 

history.  Since the early 1800s the Okanagan Valley 

has been transformed from a desiccate ranching 

landscape to a green haven of orchards, vineyards 

and agricultural crops.  

Early development was slow un  l the comple  on of 

the railroad line in the 1890s which connected the 

valley to the western coast and eastward to Alberta.  

This opened the valley up for se  lement and drew 

the a  en  on of developers, landholders and Euro-

pean upper-class investors. Among those drawn to 

the Okanagan was the Countess of Aberdeen, who 

noted in her book Through Canada with a Kodak:

Up to now, but li  le a  en  on has been devoted 
to fruit growing, as this has been principally a 
stock raising country, but the possibili  es shown 
by the few orchards already planted, point to its 
being found to possess excep  onal advantages 
for the pursuit of this industry.3

3 Lady Aberdeen,  Through Canada with a Kodak 
(Edinburgh: W.H. White & Co., 1893), 159.



7

“Irriga  on.”  Photo by Jennifer E. Moore. (Anne Kerr, Okanagan Fruitlands).  This 1958 Provincial 
plaque credits irriga  on as the ‘key’ to development of the Okanagan.
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Following the railroad, technology con  nued to play 

an important role in the se  lement of the Okanag-

an.  The need for a reliable water supply became the 

next focus and methods were developed and struc-

tures built to divert and carry water from mountain 

streams to se  lements and individual lots.  

Water has been called the lifeblood of the Oka-
nagan and the irriga  on of these semi-arid lands 
was in the beginning the basis for the existence 
of many of the communi  es.  But the supply of 
water in this area has always been one of ex-
tremes – either there’s the threat of a shortage 
or there’s too much to handle. 4

Developers began to invest heavily in the construc-

 on of a major network of irriga  on trenches, 

fl umes and dams with the hope that land with water 

access would a  ract more buyers.  These networks 

were repaired as needed and expanded when the 

demand for water increased. 

On the west bank near Okanagan Lake`s southern  p 

is an agricultural town with a well-documented his-

tory of the role water has played in its development.  

Much of Summerland`s past and present se  lement 

depends on the working of orchards and vineyards, 

and as a result they have always been acutely con-

scious of their water use and supply.

Summerland`s early se  lers, ranchers and orchard-

ists quickly learned of the need to harvest and store 

water from the spring melt.  In the summer months, 

when the landscape was parched by the heat of the 

4 Sherril Foster, According to the Giant: A History 
of Summerland and the Okanagan Valley in 
Bri  sh Columbia (Summerland: Okanagan Annie 
Produc  ons, 1998), 144. 
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sun, creeks ran dry, and li  le rain fell, the water that 

was stored became Summerland’s primary water 

source.  

Though Okanagan Lake holds a great volume of 

water it did not provide a prac  cal source of water 

for irriga  on at the  me. Pumping systems did 

not yet have the power or capacity to move large 

volumes of water uphill.5  Instead, creeks were 

dammed using stones and logs as crude construc-

 on materials.6  This created uphill reservoirs which 

enabled water release to be controlled as needed: 

The early orchardists had dammed creeks and 
used a series of troughs and ditches to carry 
water to gardens and orchards.  It required con-
siderable planning and skill to bring water to the 
crops.  The whole system depended largely on 
gravity feed, so that land had to be made to con-
form to the carrying of water.7

The early methods of furrow irriga  on were typical-

ly “crude and wasteful,”8 since ditches and trenches 

were dug by hand into the earth seepage occurred 

regularly.  In some cases, trenches were not used 

at all and irriga  on would take place through con-

trolled fl ooding, where en  re plots of land would 

be saturated by the inten  onal opening of a dam.  

Eventually ditches were replaced by wooden fl umes 

which proved slightly more eff ec  ve.  

5 Ibid., 34.
6 Sarah Riordan, “The History of Summerland’s Water 

System,” Summerland Heritage Advisory Commi  ee 
(Aug. 1986), 1.

7 Ursula Surtees, Sunshine and Bu  erfl ies: A Short 
History of Early Fruit Ranching in Kelowna (Kelowna: 
Rega  a City Press, 1979), 30.

8 Ibid.

Wooden Flume.  (Surtees, Sunshine 
and Bu  erfl ies)

Furrow irriga  on.  (Surtees, Sunshine 
and Bu  erfl ies)
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In 1903 the Summerland Development Company, 

formed by Sir Thomas Shaughnessy, established the 

fi rst major irriga  on network for the town.  Specu-

la  ve se  lers and land buyers knew that irriga  on 

was a necessity in the dry climate, so Shaughnessy 

had each of his lots fi  ed with irriga  on systems 

to increase their appeal to buyers.  His eff orts had 

an infl uence on Summerland`s exis  ng irriga  on 

systems and by 1910, irriga  on ditches were being 

replaced by concrete lined channels and wooden 

fl umes by steel ones.  These concrete channels and 

steel fl umes resisted seepage and were less likely to 

rot, leak, or require frequent repair.  

As irriga  on networks con  nued to grow in the area, 

new land was cul  vated and the demand for water 

increased, the delivery of water developed into a lo-

cal industry.  During the irriga  on season Ditchmen 

were hired to patrol the many fl umes and ditches 

that crossed the landscape, and were responsible 

for maintaining and repairing them to ensure a con-

sistent supply of water.  

The 1920s brought a drought to Summerland which 

con  nued for nearly a decade and caused many fruit 

crops to perish.  The drought “illustrated Summer-

land’s lack of adequate water storage.  It became 

very obvious that something dras  c was going to 

have to be done.  The Council set out to improve old 

dams and construct a new one.” 9

9  Ibid., 17.

Concrete canal of Kelowna Irriga-
 on Company with wood diversion 

channel to an individual lot (Rogers, 
Report of Proceedings of the Sixth 
Annual Conven  on of the Western 
Canada Irriga  on Associa  on)

Steel fl ume and elaborate wooden 
support structure.  (Rogers, Report 
of Proceedings of the Sixth Annual 
Conven  on of the Western Canada 
Irriga  on Associa  on)

Wooden fl ume carrying water above 
roadway.  This proved par  cularly 
ineffi  cient becuase these structures 
were o  en damaged by wagons 
and motorists and the water supply 
would be interrupted for days while 
repairs were made.  (Foster, Accord-
ing to the Giant)
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A  er a failed a  empt to raise the Garnet Valley Dam 

in the 1940s, the Summerland Water Council de-

cided to construct a new dam.  One year a  er con-

struc  on began, Summerland`s fi rst arch-type dam 

was revealed to a cap  vated public audience.  With 

a storage capacity of 2,630 acre feet of water, the 

Thirsk Dam drama  cally increased Summerland’s 

water supply and made the project a great success. 10

10 Ibid., 20.

Summerland residents arriving by 
train along the Ke  le Valley Railway  
on May 24, 1941 to a  end open-
ing celebra  ons for the Thirsk Dam. 
(Riordan, The History of Summer-
land’s Water System)

Thirsk Lake Dam as it currently stands. (Kirby, Thirsk Lake Dam).   
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The introduc  on of sprinkler irriga  on in the late 

1940s enabled local growers to give up the prac  ce 

of furrow irriga  on.  Pumps were installed to cre-

ate the necessary water pressure to operate these 

systems,11 and since water was no longer lost to 

seepage in furrows, sprinkler irriga  on was con-

sidered to be a more effi  cient prac  ce.

In the 1970s it was decided the whole system 
should be replaced.  The irriga  on and domes  c 
water systems were joined together in one com-
pletely pressurized, completely chlorinated sys-
tem.  The water is now delivered in very durable 
plas  c pipes.12  

Despite the problems encountered throughout its 

development, Summerland’s water system and its 

users have responded to the natural surroundings 

and adapted to changes over  me.  Today, through 

the careful management of water fl owing into and 

out of the twelve dams located in Summerland’s 

watersheds, their “water system is the envy of other 

water districts throughout the Okanagan and Simil-

kameen Valleys.” 13  

This look into Summerland’s water system and its 

evolu  on is important in describing how water is 

viewed and handled in the region.  Taken into the 

design context this knowledge of the local water 

culture helps to root the design to place, crea  ng a 

winery which responds to its environment and con-

tributes an unique perspec  ve on it.  

11 Ibid., 22.
12 Ibid., 25.
13 Ibid.

Sprinkler irriga  on over a vineyard in 
Mission.  (Kerr, Okanagan Fruitlands)
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The simplicity of approach to water transport in 

Summerland’s early development is of par  cular 

interest and is drawn into the current design.  Al-

though the historical approach to water transport 

was wasteful at  mes, it required no energy input 

a  er fl umes and canals had been put in place be-

cause its fl ow was gravity-fed.  The trade-off  of mod-

ern technologies for more effi  cient water movement 

is the energy required to power pumps and pressur-

ized systems.  Through design, this thesis aims to 

fi nd a balance between these two approaches and 

make the most eff ec  ve use of water for the lowest 

required energy input.  

People and Wine 

Fruit growing and the tradi  on of winemaking are 

also deeply rooted in the Okanagan`s history, stretch-

ing back over 140 years.  Father Charles Pandosy 

was the fi rst to plant grapes in the Okanagan and his 

vineyards near Mission were used to produce sacra-

mental wines for his parish.  Following se  lers con-

 nued to have success with grape growing and this 

led to an increase in the popularity of wine which 

was mostly produced for personal consump  on. 

The plan  ng of commercial vineyards and the 

opening of family estate wineries didn`t occur un  l 

1926,14 and by the late 1980s fourteen wineries 

were opera  ng in the valley and the local landscape 

14 Julianna Hayes,  “BC Wine Country: Vine to Wine,”  
The Offi  cial Wine Tour Handbook to Bri  sh Columbia 
(Spring 2011 - Spring 2012): 37.
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Mission Hill Winery’s Pinot Noir 
grapes ripening in the summer sun.  
Vineyard rows such as this typically 
run along a north-south axis  to 
provide equal sun exposure from 
the east and west and ensure that 
grapes ripen evenly.    August 2011.  

had been planted with roughly 3,400 acres of vine-

yards. 15

The signing of the Canada-US Free Trade Agreement 

in 1987 had a considerable eff ect on the Canadian 

wine market.  Increased compe   on from Califor-

nian winemakers led Okanagan wineries to make 

substan  al changes to remain in the market.  The 

result was a major program to replace exis  ng na-

 ve grape varie  es with high quality vines to enable 

the produc  on of Chardonnay, Riesling, Sauvignon 

Blanc, Merlot and other premium wines.16

By the 1990s, BC’s wine industry was fl ourishing and 

Okanagan wines were winning both domes  c and 

interna  onal recogni  on.  The success led to the un-

precedented growth of the Okanagan wine industry.  

In just twenty years the number of wineries in the 

region has grown to over one-hundred and thirty.17

15 Ibid., 38.
16 Ibid., 37.
17 Ibid., 38.

The carefully tended vines at Quail’s Gate Winery stretching towards the lake under the western 
sun.  August 2011.
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Map of current commercial wineries in the Okanagan overlaid on map of watershed.  (Watershed 
base-map from: Okanagan Lake Tributaries. Vernon, BC: GEM Mapping and Design.  Winery base-
map from Hayes, “BC Wine Country,” 34.)
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The details of the winemaking process demonstrate 

that there has always been “a close rela  onship be-

tween humans and the environment.”18  An under-

standing of the landscape and natural processes are 

inherent to the management and use of land for 

vineyards, and human involvement in the process is 

discernible from the moment vines are planted in 

orderly rows.  

Newly planted vines require several years to mature 

in the vineyard before they begin to bear harvest-

able fruit, a  er which, they can con  nue prime pro-

duc  on for more than twenty years.  Vines which 

have reached maturity begin their annual growth 

cycle each spring following winter dormancy.  Wine-

makers an  cipate bud break which signals the start 

of growth and is followed shortly a  er by fl owering.  

Within two months fruit set typically occurs and 

small green grapes begin to form visible clusters.

At this point, vineyard managers begin to monitor 

the canopy, trimming it to allow for sun exposure of 

the fruit and to ensure the vines put most of their 

energy into fruit produc  on. 

Veraison occurs when the grapes begin to change 

colour and produce sugars, signaling that the fruit 

has begun to ripen.  The winemaker carefully mon-

itors the fruit from this point and determines the ex-

act  me to harvest, which is typically between mid-

September and late October in the Okanagan.

18 Sean Stanwick and Loraine Fowlow, Wine by Design 
(West-Sussex, England: Wiley, 2006), 14.
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The grapes for white wines are o  en processed im-

mediately and juice and skin are separated with the 

use of a press.  The produc  on of red wine involves 

de-stemming and crushing of the grapes un  l the 

juice is released, but the skins remain and are fer-

mented with the juice to allow for the extrac  on of 

their colour and tannins.19

Fermenta  on is the next step, where yeast is added 

to consume sugar in the juice and convert it to alco-

hol.  A  er two to four weeks fermenta  on is gener-

ally complete and whites are clarifi ed and bo  led.   

The skins and sediment are removed from reds, and 

the wine is o  en transferred to barrels for ageing 

before it is bo  led and sent off  to be enjoyed.

Though many people who enjoy wine have spent 

li  le  me in a vineyard or harves  ng and crushing 

grapes, they s  ll share an interest in wine, its his-

tory, and the beauty of the landscapes it originates 

from.  The wine industry is now the reason many 

people visit the Okanagan.  

19 Hayes, “BC Wine Country,” 6. 

Pinot Blanc grapes just before harvest.  August 2011.
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The correct ordering of the wine-making tasks in 

and around the building is not only important for 

the good func  oning of the produc  on but also in-

forms the design of the visitors experience.

Each of the rooms or spaces in a winery are linked 

through their facilita  on in the winemaking process 

and this can be used to create a hierarchy of order 

among them.  The layering of water into this equa-

 on sets up addi  onal design parameters which 

place an overall emphasis on effi  cient fl ow and 

movement of water and wine.  

My understanding of the involvement of water in 

the winemaking process enables decisions to be 

made about how water moves through the site and 

winery, o  en paralleling the route of wine but oc-

casionally crossing through its path.  Knowing how 

and where water is used helps to inform where the 

wastewater of one stage in the winemaking process 

may be re-used elsewhere to conserve water.  Addi-

 onally it allows the designer to generate architec-

tural experiences which emphasize the role water 

plays at each step in the process and create a visual 

connec  on between water and wine.

Water and Wine

Despite the fact that water security has always been 

a concern in the Okanagan, it is Bri  sh Columbia’s 

largest consumer of agricultural water.  An es  mat-

ed 120 billion liters of water are consumed annually 

Schema  c gradient of water avail-
ability vs. use.
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Domes  c Water Use, Provincial and 
Na  onal Comparison (“Okanagan 
Water Supply and Demand Project”)

Distribu  on of water use by land use 
in the Okanagan (“Okanagan Water 
Supply and Demand Project”)

for irriga  on.20  Incidentally, they also have the high-

est per capita domes  c water use in Canada.  The 

average Okanagan resident consumes 675 liters of 

water per day, while the Canadian daily average is 

only 329 liters.21 

The extent of water use and the consequences of 

water shortage have led to the development of sus-

tainable water management strategies in the Oka-

nagan; many which focus on residen  al water use.  

Conserva  on is of course a part of the strategy, but 

there are also proposals to build new dams and ex-

pand water collec  on to surrounding watersheds.

Although irriga  on prac  ces are also becoming a 

major focus and the agricultural communi  es are 

par  cularly aware of the need for effi  cient water 

use, eff orts o  en doesn’t extend beyond upgrades 

to water-saving systems and irriga  ng during cooler 

 mes of the day to reduce water loss through evap-

ora  on.  

In comparison to other fruits such as peaches, 

apples and plums grown in the Okanagan, grapes 

require rela  vely li  le water for irriga  on.  How-

ever, unlike these orchard fruits the involvement of 

20 Remy Scalza, “Tourism Threatens Water Security 
in Okanagan,” BC Business Online,  August 4, 
2010, h  p://www.bcbusinessonline.ca/print/bcb/
business-sense/2010/08/04/tourism-threatens-
water-security-okanagan (accessed 3 November 
2011).

21 “Okanagan Water Supply & Demand Project,”  
Okanagan Basin Water Board, h  p://www.obwb.ca/
wsd/water-usage/residen  al-water-use (accessed 
23 November 2011).
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water does not end when grapes are picked from 

the vine.  Addi  onal water is used by the winery 

during the processing of grapes and produc  on of 

wine.  Concern is beginning to grow among wine-

makers, par  cularly those at the commercial scale, 

about the amount of water consumed by process-

ing.  Mark Wendenburg, the winemaker for Blasted 

Church Vineyards in Okanagan Falls says “I es  mate 

that each bo  le of wine produced requires an input 

of 1.5 litres of processing water.”22

Thesis Statement

The celebra  on of water through landscape and 

architecture can infl uence the water use prac  ces 

of the Okanagan’s wine industry and emphasize the 

scarcity of water to residents and visitors of the re-

gion.

Site Descrip  on and Strategy

Regional Geography and Climate

Located in the mountain valley of the Okanagan, the 

site is within the oldest of Bri  sh Columbia’s three 

major wine regions.  The irregular terrain and un-

dula  ng water’s edges create varying microclimates 

and diff ering soil types which support the growth of 

many varie  es of grapes and so   fruits in the vine-

yards and orchards that rim Okanagan Lake.

The climate is semi-arid due to the rain shadow ef-

fect of the coastal mountains.  Average annual pre-

22 Mark Wendenburg,  winemaker for Blasted Church 
Vineyards, Okanagan Falls, BC. October 17, 2011.

Schema  c of two separate water in-
puts required.

O  en referred to as The Wine Route, 
Highway 97, is the main regional 
road.  It runs closely along the lake-
front and is seen here cu   ng into 
the hillside of the western slope.  
(BC Jobs and Economy, Bentley Road 
to Okanagan Lake 4-Laning Project).
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cipita  on in the Okanagan basin is a mere 300mm, 

with the majority falling as snow during the winter 

months.  Limited rainfall, high summer temper-

atures and a high rate of evapotranspira  on create 

desert-like condi  ons in this region.  Resilient desert 

plants including bunchgrass, sagebrush and Ponder-

osa pine provide the na  ve vegeta  on.

Summer heat and ample sun exposure create the 

ideal agricultural environment in the valley, giving 

it one of the longest growing seasons in Canada.  

The climate becomes increasingly dry towards the 

southern end of the valley where Osoyoos sits just 

above the Washington border.  The lake and surface 

water from its surrounding watersheds provide the 

major water sources for irriga  on, which is essen  al 

to the cul  va  on of all crops in this region.

Water fl ow  from mel  ng snow packs and moun-

tain rivers variates  greatly between seasons in the 

Okanagan and locals o  en fi nd themselves dealing 

with either an excess of water, causing fl ooding and 

erosion, or a water shortage which leads to wil  ng 

crops and summer draughts. 

Selected Site Details and Strategy

The site lies at Summerland’s most northern  p and 

consists of on an east-facing hillside just above the 

Wine Route highway and overlooking the vineyards 

of Naramata across the lake.

The three watersheds which provide Summerland’s 

local water supply are Trout Creek, Eneas Creek and 

Summerland Watersheds.  Red 
shaded area shows township of 
Summerland.  Yellow dot shows se-
lected site.  (Watershed base-map 
from: Okanagan Lake Tributaries. 
Vernon, BC: GEM Mapping and De-
sign).



26

Prairie Creek which are fed by snow pack melts in 

spring from the surrounding mountaintops.  Water 

shortages are becoming a more frequent concern 

as global warming con  nues to reduce winter snow 

fall, and consequently leading to shrinking snow 

packs.

Although bordering the Eneas Creek watershed 

which feeds the Garnet Valley just behind it, the 

site is actually within its own micro-watershed and 

receives only water which fl ows towards the lake 

down the eastern face of the ridge.  Since the high-

est eleva  on on site is around 300m below the ele-

va  on of snowpack forma  on, this off ers a par  cu-

lar water challenge.

The site shows very seasonal water fl ow, as evi-

denced by clearly visible erosion paths, and it en-

compasses several small springs which will be used 

for water harves  ng.  Most water harves  ng will 

occur in the spring when water is abundant and 

fl owing, and will be stored in a reservoir on site for 

later use when water is scarce.  

The advantage provided by the site’s slope will be 

put to use and the movement of water will be en-

 rely by gravity.  The elimina  on of pumps and 

pressurized water systems is done with the intent 

of reducing water consump  on by reducing waste.  

Pressurized water systems tend to use water at a 

faster rate to maintain pressure and consistent fl ow, 

and typically require electricity to run, which is pro-

vided locally by hydroelectric dams.
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Accessibility from the major wine route was also a 

selec  on factor for the site and the ideal loca  on to 

build the winery was chosen based on topography 

that would place it in a visible posi  on on the hill-

side, provide a wide view over Okanagan Lake, and 

allow par  al nes  ng of the building into the earth.

Terracing will be used in the vineyard to stabilize the 

earth against erosion and retain water in the hillside 

by slowing the fl ow of surface run-off  and allowing 

for greater absorp  on into the soil.  It will also en-

able the slope of the hillside to be manipulated and 

reduced in steeper areas so the vineyards are ac-

cessible by agricultural machinery.

The cyan shaded region marks the 
site’s micro-watershed. Magenta 
shaded region marks the project 
site.  The agricultural land to the 
bo  om le   of the image shows 
part of Garnet Valley which is fed by 
the Eneas Creek Watershed and is 
blocked from direct view of the lake 
by the backside of the ridge selected 
as the project site.  (Images s  tched 
from Google Earth)
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Program Descrip  on

Centered on the popular local winemaking and tour-

ing industry, the program aims to merge vineyard 

and winery in a way which emphasizes water and 

celebrates the role it plays throughout the wine-

making process.  

The goal is to enable the opera  on of a self-con-

tained system between landscape, winery and 

vineyard, in which all water needs on site are met 

by water collected on site, and gravity fl ow is used 

to move water whenever possilbe.  Demonstra  on 

of this approach will allow the winery to remain in-

dependent of the municipal water supply, therefore 

reducing demand on city water, and also prove to 

the community and visitors that this approach can 

work at a localized scale.

In addi  on to harves  ng and using gravity to cycle all 

water locally, the design of systems and architectural 

details will enable the use of all harvested water for 

more than one func  on on site.  This will decrease 

the demand on the site’s water source and make 

more effi  cient use of water that has been harvested 

and stored.  For example, water used in the wash-

ing of harvested grapes before they are crushed and 

pressed will be re-captured and also used to irrigate 

the vineyard.

The design of the main building also takes advan-

tage of the landscape for the use of gravity fl ow in 

wine processing. This approach is considered to be 
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a gentler approach and is favoured by many wine-

makers for the lower stress it puts on the wines.  

The celebra  on of water and winemaking is pre-

sented to the visitor through a series of ‘water mo-

ments’ which guide their procession through the 

winery and vineyard.  These moments of pause are 

meant to engage the visitor and capture their inter-

est in addi  on to teaching them something about 

the use of water at each stage of the winemaking 

process.  The intent is to provide visitors with a form 

of visual quan  fi ca  on of water consump  on and 

allow them to refl ect on the value of water to the 

livelihood of the region and beauty of its landscape.

Lisa Heschong is of par  cular infl uence to this inten-

 on.  She is a prac  cing architect, author, and an 

expert on the human factors involved in building de-

sign, and her book Thermal Delight in Architecture 

establishes a view of the human senses as the tools 

used in the explora  on of the world around us.  In 

addi  on to the main human senses, Heschong also 

emphasizes the importance of our thermal sense:

Thermal quali  es enrich one’s experience of a 
place and increase its value.  Perhaps the simple 
bodily experience of thermal condi  ons is sensed 
as a metaphor for the more abstract meanings 
represented by a place: the comfort, the delight, 
the social affi  nity, each reinforcing the overall 
signifi cance of the place in people’s lives.23 

Taking this approach towards design I hope to en-

courage a similar sense of signifi cance of place, and 

23 Lisa Heschong,  Thermal Delight in Architecture 
(Cambridge: MIT Press, 1979), 65.
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 e water to this experience through sensory engage-

ment within the winery and surrounding landscape.  

Precedents

Although the chosen site and program may be 

unique to this design project, seeking inspira  on 

from historical and cultural examples is useful in the 

design process.  By studying the treatment and value 

of water across various  mes and places I was pre-

sented with diff erent perspec  ves and approaches 

to designing with water and off ered examples of 

ways water is celebrated in the built environment. 

I have chosen several of these architectural ex-

amples for further discussion due to their par  cular 

relevance to the design work of this thesis.  Included 

are designs from Rome, India, Spain and Italy.

Roman Aqueducts

Most notably recognized for their eff orts are the 

Romans who devised ingenious ways to collect, 

transport, retain and delight the public with water.  

In a descrip  on of the Giacomo della Porta and the 

Aqua Vergine fountains of Rome, Katherine Rinne 

demonstrates why Rome was a city so well known 

for its water engineering:

Whether the water shot in a lo  y jet, fell in a 
rushing cascade, bubbled from a low nozzle or 
slipped slowly over a stone lip, it did so because 
the symbiosis between gravity and topography 
had been exploited by the design.  Hence, each 
fountain told a topographic story that linked it 
simultaneously backward and forward to the 
other fountains in its network, to its aqueduct 

Trevi Fountain, Rome.  Photo by       
Ellen Kuschnik, 2002.
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and to its source outside the city.24

Every Roman understood that their water was 

brought to them through a me  culously constructed 

network of aqueducts.  These aqueducts relied on 

careful design to maintain a constant slope over 

great distances.  This ensured that water could be 

moved en  rely by the force of gravity from the dis-

tant mountains to the fountains and people within 

the city of Rome.  The investment of the physical, 

mental and material resources that went in to cre-

a  ng a vast and elaborate network of aqueducts is 

a clear demonstra  on of the necessity and value of 

water in Roman culture.

India’s Water Buildings

India provides a par  cularly unique architectural 

precedent.

Author, academic and prac  cing architect Ya  n 

Pandya, opens his book Concepts of Space in Trad-

i  onal Indian Architecture by crea  ng an image of 

India’s hot dry climate and the annual cycle of sharp 

contrast generated when the monsoon season 

sweeps in.  In just a few short months the monsoon 

dumps an en  re year of rainfall onto the arid land-

scape and the collec  on and containment of this 

water is essen  al to sustainment of towns and villa-

ges through the remaining dry months of the year.25  

24 Katherine Rinne, “Fluid Precision: Giacomo della 
Porta and the Acqua Vergine Fountains of Rome,” 
in Landscapes of Memory and Experience, ed. Jan 
Birksted (New York: Spon Press, 2000), 183.

25 Morna Livingston,  Steps to Water: The Ancient 
Stepwells of India (New York: Princeton Architectural 

Ruins of a roman aqueduct which 
once carrid water from the sur-
rounding hills into the city.  (Rinne, 
The Waters of Rome)
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Water and its seasonal presence are celebrated by 

the cultures of India and this phenomenon has led 

to the crea  on of many elaborate water buildings.  

The spaces and program of these buildings are en-

 rely driven by the access to water and experience 

of it.  

Taking two forms, and known either as step ponds 

or stepwells, these structures involve a descent into 

a subterranean journey.  Stepped ponds have steep 

terraces of stairs which lead down to a central pool, 

while stepwells are slightly more elaborate.  A step-

well leads one through a series of rooms, pla  orms, 

and stairways which play with opening and enclos-

ure to reveal and conceal viewpoints to water during 

the descent. 

For Indian women charged with the work of fetching 

water daily, these water buildings with their rituals 

of descent, transform a monotonous rou  ne into an 

enjoyable event which off ers the opportunity for so-

cial interac  on, thermal relief from the heat, and a 

place to relieve stress. 

To visitors who have never experienced the descent 

into one of these buildings, “the clues for move-

ment, inherent in the space, are revealed sequen-

 ally.  This gradual unfolding of spaces creates a 

sense of curiosity within the perceivers and involves 

them in the process.”26

Press, 2002), 7.

26 Ya  n Pandya, Concepts of Space in Tradi  onal Indian 
Architecture (Ahmedabad: Mapin Publishing, 2005), 
46.

Plan and Sec  on of stepped pond 
in Abhaneri.  The switchback stairs 
keep the design compact and enable 
the pond to reach deeper waters 
with a smaller footprint.  (Livingston, 
Steps to Water.  Drawing by Mike 
McCabe.)

Plan and sec  on of Vikia stepwell.  
While the stepped pond allows des-
cent into an open central pool, the 
linear plan of the stepwell requires 
its visitors to move through a series 
of rooms and semi-enclosed terra-
ces.  The suspense is allowed to build 
along the descent as o  en the water 
is only revealed once it comes within 
reach.  (Livingston, Steps to Water. 
Drawing by Mike McCabe.)
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Stepwells and step ponds func  on prac  cally as res-

ervoirs for the storage of water from the monsoon 

and provide a water source during the dry season. 

Contrary to their appearance however, these water 

buildings do not act simply as catch basins for the 

rain falling during the monsoon season.  They mark 

aquifers where muddy monsoon water, caught in 

depressions or behind dams, has fi ltered down 

through the silt and recharged the water table with 

clear water.  Thus stepwells and step ponds are fi lled 

mainly by water seepage27 from surrounding soils 

and provide a visual indica  on of the quality and 

level of groundwater.  As water is drawn from the 

well for use and groundwater becomes depleted, 

the water level in the stepwell gradually recedes, re-

quiring further descent to reach water.    

These Indian water buildings not only illustrate 

water use and its cultural values, but demonstrate 

an ins  nc  ve understanding of local water resour-

ces and cycles.  These remarkable structures provide 

both temporal and physical quan  fi ca  on of the use 

and availability of water, and use architectural form 

to communicate the value of water to this culture in 

a poe  c and elegant way.

27 Ibid., 10.

Chand Baori Stepped Pond  (Livings-
ton, Steps to Water).



39

Islamic Gardens 

The Muslims and Moorish people are known 

throughout history for their “profound apprecia-

 on for the outdoors … [and] real aff ec  on for the 

land,”28 and their high regard for water is strongly 

evidenced by the forms of agriculture and irriga  on 

they have developed. 

The value of water in the arid climates of the Islamic 

people is demonstrated by their gardens, which use 

water in both prac  cal and symbolic ways with great 

economy and eff ect.  These gardens are typically en-

closed spaces which feature a shaded central court-

yard.  This tranquil space uses the physiological and 

psychological cooling proper  es of water which 

circulates from a central fountain to the rooms and 

living spaces along the inner walls of the courtyard 

through narrow open channels in the paved fl oor.  

This disperses a rela  vely small amount of water 

across a large area, broadening its range of eff ect.  

Plan  ngs within the courtyard were o  en guided by 

an “ancient correla  on between food and pleasure 

[which] was echoed by the presence of fi sh in the 

pool and canals, and fruit trees in the sides and cor-

ners.  For vitally necessary shade there were larger 

trees, par  cularly planes and cypresses.”29 

The once Moorish city of Cordoba, Spain, off ers a 

par  cularly interes  ng example of an Islamic garden 

28  Ibid., 31.
29 Norman Newton, Design on the Land: The 

Development of Landscape Architecture (Cambridge: 
Belknap Press of Harvard University Press, 1971), 51.
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and the inven  ve use water for both the cooling of 

the space and as a means of irriga  on.

The Great Mosque of Cordoba is preceded by the 

famous Court of Oranges, in which over one hun-

dred orange trees are planted neatly in rows.  Each 

tree sits within a sunken circular well and is connect-

ed to others by a network of narrow channels in the 

brick paving.30  These channels create a courtyard 

surface with beau  ful geometric pa  erning as well 

as enable irriga  on water to reach each tree when 

supplied from a single central pool.  With minimal 

human eff ort, this effi  cient design combines land-

scape and architecture to create an irriga  on system 

which distributes water evenly across the grid.  

The shade off ered by the orange trees keeps the 

brick of the courtyard cool and during irriga  on, the 

fl ow of water through the channels also provides 

evapora  ve cooling to faithful Muslims performing 

their ablu  ons before entering the mosque.

The geometry of the court and rows of trees also 

establishes an ordered procession.  A series of nine-

teen arched openings in the façade of the mosque 

provide an elegant transi  on between landscape 

and architecture by “allowing the mul  -columned 

spaces of the interior to emerge into the grove of 

oranges [and maintain a] con  nuity of fl ow between 

indoor and outdoor space.”31 

30 Ibid., 32.
31 Ibid.

Sunken tree wells along grid that 
branches off  main distribu  on chan-
nel.  (Spain - Cordoba - Pa  o de los 
Narajos, Drip|Dry: Systems That 
Seep)

An aerial view of the Court of Or-
anges. (Lisa Day, Moorish Design in 
Southern Spain)
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Tivoli and Granada: The Aesthe  c Use of Water

The Villa D’Este is a 16th century Italian villa in Tiv-

oli that is well known and visited for its expansive 

gardens.  Water is featured o  en in the garden and 

its diverse proper  es are demonstrated through a 

series of fountains and pools which make both aes-

the  c and playful use of water. 

The Terrace of the Hundred Fountains is among the 

villa’s most popular water features and makes use 

of repe   on to grand eff ect, making a moderate 

amount of water appear infi nite.  Preceded by the 

slow quietly lapping waters of the Bicchierone, the 

sound of over one hundred jets cascading into the 

double terraced fountain provides a s  mula  ng and 

pleasurable contrast.  The spray of water that o  en 

splashes over the edge of the lower basin cools 

people as they pass and focuses them more intently 

on the eff ect of the fountain.  

A pa  ern of procession is established and follow-

ing this ac  ve fountain, visitors are returned to an 

atmosphere of calm, where they encounter four 

pools of s  ll water before arriving at the famous 

Water Organ.  The Water Organ’s me  culous com-

bina  on of architecture, fountain pools, water jets 

and pressurized air were once known to play a mel-

ody of sounds for its visitors.  Using only water, air 

and some ingenious engineering, the Organ gener-

ated sounds similar to the boom of a canon or the 

tunes of songbirds.  
The Water Organ.  (Symmes, Foun-
tains: Splash and Spectacle)

Terrace of the Hundred Fountains.  
(Symmes, Fountains: Splash and 
Spectacle)
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The Canal Garden at the Alhambra.  
(Hopwood, Fountains and Water 
Features)

Similar to the Villa D’Este, although occupying a dif-

ferent geographical region, the Alhambra of Gran-

ada, Spain, makes similar use of water to enliven 

and animate outdoor spaces.  The Alhambra’s Moor-

ish palace is characterized by “colour and calm, and 

the marvelous use of a li  le water.”32  Featuring a 

series of themed inner courts and fountains the Al-

hambra’s best known spaces include the Canal Gar-

den and the Fountain of Lions.  

In the Canal Garden a central canal establishes a cen-

tral sight line running between the gate lodge and 

the house.  Visitors to this feature are delighted not 

only by the colourful fl owers and shrubs, the shaded 

arcade and the framed views, by also by the physio-

logical cooling and auditory s  muli. “As though to 

make the wet pathway even more cooling – in sight 

and sound and actual temperature – thin streams 

of water spring into the air from both sides of the 

canal, arch toward each other and fall with an aud-

ible whisper upon the surface of the canal.”33  

Central to a nearby courtyard is The Fountain of 

Lions which is divided into four sec  ons by two bi-

sec  ng channels.  Twelve stone-carved lions support 

the base of the fountain and a thin stream of water 

fl ows from each lion’s mouth to feed the channels 

that stretch across the court.  Again we see repe  -

 on used to amplify the eff ect of minimal water.

32 Ibid.,47.
33 Ibid., 49.

The Fountain of Lions at the Al-
hambra.  (Hopwood, Fountains and 
Water Features)
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Off ering s  muli to all of the senses and deligh  ng 

people in more than just a physical sense, it is clear 

why gardens such as these are celebrated places in 

many cultures.  

From each of these examples comes wisdom and in-

sight which gives us a be  er understanding of the 

meaning of water within its context .  The Romans 

off er methods for moving water, India off ers the 

concept of the ‘water building’ with its depth of ex-

perience, Cordoba presents an elegant agricultural 

use of water and Granada and Tivoli demonstrate 

the use of aesthe  cs and sensual experience to en-

gage people with water.  Each of these concepts are 

tools to be brought to the design of this project.  

 

Close-up of The Alhambra’s Fountain 
of Lions showing the fi ne streams 
of water fl owing from each lion’s 
mouth into the four channels which 
cross the courtyard.  Photo by Jane 
Lidz.  (Symmes, Fountains: Splash 
and Spectacle)
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CHAPTER 2: DESIGN

Terracing

The precedents discussed previously begin to in-

form the design process in the planning and design 

of the site.  In order to allow for the plan  ng and ac-

cessibility of vineyards the uneven slope of the site 

required  altera  on and levelling in certain areas.

In considera  on of Summerland’s historical meth-

ods of water distribu  on and their no  on of  con-

forming the land to carry water, the idea of terracing 

provides a tradi  onal solu  on with the poten  al for 

integra  on of other elements.  This includes the use 

of gravity fl ow irriga  on to the vineyards through a 

passive system which could easily take its form from 

examples of the Roman aqueducts.   

With this in mind, landscape become the star  ng 

point for design and several site models were creat-

ed to understand the propor  on, slope, landforms, 

micro-climates and exis  ng condi  ons of the site.  

Sketch model studies were used to survey poten  al 

methods for terracing.  

Terrace placement was informed by the slope of the 

landscape and required terraces to be connected on 

a constant downhill slope.  This allowed the retain-

ing wall to be used as a means of gravity fed water 

transport in addi  on to retaining earth and defi ning 

the roadway.  

Several terracing a  empts prior to 
pairing terraces with the roadway.  
Stone retaining walls are marked in 
grey card.  Massing of winery on hill-
top to upper right.  Red thread marks 
the ini  ally proposed roadway path.
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Sketch plans and sec  ons used to study the linking of terraces, which would enable water to fl ow 
con  nuously and evenly downhill to irrigate the vineyards.
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Vineyard Planning

Early a  empts to plan the layout of vineyards were 

the next step in site planning.  Tradi  onally vines 

are planted in rows along a north-south axis to pro-

vide the grapes with the most even sun exposure to 

morning sun from the east and a  ernoon sun from 

the west.  This takes advantage of the sun during 

the long summer days and helps to ensure that the 

grapes rippen evenly.

Several diff erent op  ons were also explored in an 

a  empt to generate interes  ng visual eff ects for 

people passing by in cars and for visitors looking 

over the vineyards from the winery.  

Rows which curved along in parallel to the natural 

contours of the terraced hillside were considered.  

Rows perpendicular to these natural contours were 

also considered because this orienta  on would be 

more easily irrigated by a gravity fl ow system.  

Plans which  extended the rows perpendicular to 

the main highway route were explored for the os-

cilla  ng visual eff ect they would off er to those driv-

ing by.  Addi  onally, vine rows were a  empted in 

alignment with the tas  ng room pa  o and the lake 

to frame the view towards the water.  The tradi  onal 

approach of rows running along a north-south axis 

has been returned to as the fi nal decision.

The delivery of water to these rows of vines be-

came the next focus and led to the development 

of a   roadway combined with retaining wall up the

Vineyard Plans.  Axes shown in dot-
dash lines.  Vineyard rows shown in 
solid strokes (top) or do  ed lines.
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hillside from the highway, running through the vine-

yards to the winery.  Water was to be integrated into 

this wall system in some way.

Proximity of the vineyards near the lake is ideal since 

the water moderates temperature changes and 

helps to reduce the risk of frost damage to grapes 

and vines.

Vineyard Planning.  Upper image shows water delivery through drip irriga  on tubes from the 
water channel associated with the retaining wall.  Middle: Perspec  ve of several row alignment 
op  ons.  Lower: Sec  on through winery and vineyards sugges  ng how terraces might be created 
by retaining walls and showing arrows that mark the water fl ow between them.
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Roadway and Retaining Wall

The switchback road is used in many mountainous 

regions and at  mes when steep slopes need to be 

ascended by vehicle.  This strategy is used on the 

hillside leading up to the famous Incan city of Machu 

Picchu in Peru.  Although the hillside on the selected 

thesis sight is signifi cantly less steep and drama  c, 

this method is used to frame the design of the road 

on site.

The roadway leads visitors uphill between terraces 

of the vineyard before arriving at the winery.  Re-

taining walls extend from the winery and an irriga-

 on reservior following the lower edge of the road.  

At each switchback turn the water crosses under the 

road and re-emerges along the base of the retaining 

wall at the lower edge of the next turn in the road.

The bedrock revealed when the hillside is cut into 

to form terraces and the road will provide the upper 

retaining wall in areas where there is a steep change 

in eleva  on between turns.  This will maintain the 

visual con  nuity of the retaining wall which moves 

irriga  on water through the vineyard.

Terrace transi  ons.  Schema  c of 
mountain water source and exam-
ina  on of geometry of switchback 
roads and how water can pass 
underneath.
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Sec  ons through switchback  roadway and retaining wall.  Upper: roadway passes below vineyard 
sec  ons along the edge of retaining wall and creates narrow switchbacks with vineyards between  
Middle: roadway passes above vineyard sec  ons with vineyards between upper and lower turns 
of road, allowing for wider vineyards and more shallow turns in the road.  Bo  om: sec  on through 
retaining wall showing how the water it carries in a channel is delivered to vines for irriga  on.
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Landscape and Architecture

The transition from landscape to architecture is in-

tended to be linked and subtle.  This sketch shows 

water fl ow from its source uphill to the winery and 

vineyards below.  It illustrates how the site has been 

conformed to the movement of water and makes its 

use visible from water source to point of use.

Schema  c sketch of how winery is situated among land-
scape and the fl ows of water and people arriving on site.
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Massing and Nes  ng

Early massing model studies for the winery explored 

how the program could be inserted into the land-

scape.  Massing blocks were made of each of the 

winery’s program spaces, including a grape pro-

cessing warehouse, tas  ng room, wine cellar, wine-

maker’s labratory, bo  ling room, water reservoir 

and parking lot for visitors and staff .

The arrangement of spaces proved to be more ef-

fec  ve when this method was abstracted sligthly 

and spaces were considered in terms of framing 

walls and surfaces.

Massing models of program spaces nested into hillside.  
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Form Finding

The concept of terracing was re-visited a  er mass-

ing studies and extended into the architecture of 

the winery itself.  Rather than considering program 

spaces as masses, they were viewed as rooms framed 

by a simple set of walls and fl oor planes, where the  

walls acted as retaining  walls for earth and the fl oor 

planes were seen as surfaces to hold water.   

These sketch models are used as bases for the in-

tegra  on of program spaces into form.  Sketches 

made of each model’s basic form take the largest 

area (marked by grey card) to represent the grape 

intake and wine processing por  on of the building.  

The  smallest area represents the tas  ng room and 

main public space of the winery, while black card 

represents the winery walls.  The taller of these 

walls are building elements which contain space and 

the shorter are landscape elements ac  ng as garden 

walls which retain earth.

Schema  c of fl ows and forces exter-
ted by wall planes to control land-
scape elements.
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Sketches based on previous models. Pink represents grape/wine processing and bo  ling space in 
the winery and occupies the largest area.  The longest and most narrow of the area represents the 
cellar which is considered as the heart or central element of this winery (yellow). Tas  ng room and 
public space (orange.)  Areas marked by crossed lines represent water reservoirs for building use 
(blue).  Arrows suggest entry points and areas of circula  on.
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The Grape Arbor.  Arriving visitors park their cars in the shade of a grape canopy and pass through 
the opening in a stone retaining wall drawn by the sound of water in a fountain in a sunlit court-
yard.
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The Reservoir.  Visitors enter the reservoir over the water, experiencing the mass of this large body 
of stored water.  This provides a visual quan  fi ca  on of the amount of water required to run a 
winery.
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The Water Wall.  Emerging from the tunnel that leads from the reservoir, visitors are able to hear 
the sound of water as it fl ows through a channel recessed in the wall.  This channel runs at railing 
height encouraging visitors to touch and interact with the water.  The channel feeds a refl ec  ng 
pool which is overlooked by the Tas  ng Room.



67

The Wash Basin.  On a tour of the winery visitors are fi rst brought to the Processing level of where 
they can observe grapes being brought into the winery and washed in a large trough-like basin 
before they are crushed and pressed to start the winemaking process.  The wash basin is fed by 
the recessed channel in the Water Wall which the visitors passed on their way to enter the Tas  ng 
Room. 
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The Water Sha  .  Descending to the next level visitors can watch as water from the wash basin on 
the Processing level is emp  ed and drops through a glass sha   into drainage trenches in the fl oor 
beneath their feet.  These trenches collect wastewater used in the rinsing of fermenta  on tanks 
and transports it to an exterior channel which leads down to the vineyards for irriga  on. 
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The Stepped Channel.  Wastewater from the Processing and Fermenta  on levels of the winery is  
recaptured in recessed fl oor channels.  These channels fi lter out any skins, stems or debris carried 
by the water before it passes through the wall and into a narrow exterior canal or channel which 
steps down the hillside leading toward the Demonstra  on Vineyard.
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The Trickle Wall.  To take advantage of passive cooling the Cellar shares a wall with a secondary 
reservoir that is a  ached to the upper end of the building.  Here a feature wall is fed by a small 
amount of water that is piped through the wall from the reservoir.  The winemaker is able to con-
trol humidity levels and temperature in the Cellar by adjus  ng the rate of fl ow at which water is 
drawn from the reservoir.  Water trickles down the feature wall, its path altered by the textured 
wall surface and falls into an open channel in the fl oor which runs the perimeter of the room.  
Over  me, the wall will gain a pa  na which refl ects the path of water fl ow over its surface and 
off ering a sense of process and change over  me - elements which are linked to both winemaking 
and natural fl ow of water in the landscape. 
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The Demonstra  on Vineyard.  Si   ng close to the building the demonstra  on vineyard is a part of 
the wine tour and is planted with selected and feature grape varie  es.  It is accessible to visitors 
and overlooks Okanagan Lake and the vineyard terraces below.  Divided by a central pathway, the 
vines lining the path are planted in sunken circular wells and irrigated in a manner similar to the 
Court of Oranges in Cordoba, by water channels which run along its edges.  These channels are fed 
by fi ltered wastewater leaving the Processing and Fermentaion levels of the winery.
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Axonometric sec  on through building and water.  A  er supplying the water features of the build-
ing the water is sent to the vineyards to be used for irriga  on. Water from the refl ec  ng pool out-
side of the Tas  ng Room slips over an infi nity edge, is caught by a gu  er and fl ows to feed a foun-
tain pool adjacent to the stairs before fl owing through an underground pipe into the vineyards.  
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Layers of landscape, building and water elements.
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CHAPTER 3: CONCLUSION

The popularity and success of Okanagan wineries is 

a strong indicator that the winemaking industry will 

con  nue to grow, as will concern over its intensive 

water consump  on.  Current issues of water avail-

ability in the Okanagan Valley will only be magnifi ed 

if the value of water to local culture remains un-

changed, and if new approaches to water manage-

ment aren’t implemented. 

The fl ow of water through landscape and architec-

ture is designed to chart the route of water through 

winery and vineyard, and mark points of celebra  on 

with diff erent water experiences.  A cri  que of the 

intensive use of water in the winemaking process 

and the cul  va  on of grapes led to design solu  ons 

which both address conserva  on prac  ces and aim 

to encourage an apprecia  on of limited resources.  

Water conserva  on is addressed through the design 

of a re-capture and re-use water system which uses 

gravity feed and simplicity of design to emphasize 

the connec  on between water and the natural land-

scape.  

The architecture of the winery frames par  cular mo-

ments in this water system which celebrates the role 

water plays at each step in the winemaking process.  

An apprecia  on of the magnitude of water con-

sumed in the act of winemaking is communicated to 

visitors through a gradient of water visibility along 

the route of procession through the building.  The 

journey begins as the visitor enters the reservoir, 
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looking down into the depths of its stored water, 

and ends with a trickle into the vineyards. 

Looking back on the historical photos of Summer-

land’s development, it is clear how closely linked the 

people were to water when it fl owed visibly across 

their landscape in canals and wooden fl umes.  The 

great eff ort that went into procuring water, and the 

care and apprecia  on of the landscape Summerland 

residents invested in the design of their water struc-

tures is evidence of the strong cultural value of wa-

ter that once existed here.  

This apprecia  on has since been hidden by modern 

systems which lie buried underground and out of 

sight, taking away individual accountability for wa-

ter.  Revival of this past connec  on to the earth and 

though  ul design which responds to it are necessary 

at both a local and regional scale in the Okanagan.  

This is par  cularly relevant among the many local or-

chards and wineries which take pride in the prac  ce 

of cul  va  ng and nurturing produce from the earth.  

An approach to water management which aims to 

manage needs and prac  ces rather than supply and 

source is the underlying idea of this thesis, and one 

that will become increasingly relevant as clean wa-

ter becomes a scarce resource.



78

A
PP

EN
D

IX
 1

: S
IZ

IN
G

 P
RO

G
RA

M
 S

PA
CE

S

Br
ie

f c
as

e 
st

ud
y 

of
 B

od
eg

as
 Ju

lia
n 

Ch
iv

ite
 W

in
er

y 
in

 A
rin

za
no

, S
pa

in
 a

nd
 th

e 
siz

es
 a

nd
 p

ro
xi

m
i 

es
 o

f i
ts

 p
ro

gr
am

a
 c

 sp
ac

es
.



79

Br
ie

f c
as

e 
st

ud
y 

of
 B

od
eg

as
 Y

sio
s W

in
er

y 
in

 L
ag

ua
rd

ia
, S

pa
in

 a
nd

 th
e 

siz
es

 a
nd

 p
ro

xi
m

i 
es

 o
f i

ts
 p

ro
gr

am
a

 c
 sp

ac
es

.



80

Br
ie

f c
as

e 
st

ud
y 

of
 Ja

ck
so

n 
Tr

ig
gs

 W
in

er
y 

in
 N

ia
ga

ra
, O

nt
ar

io
 a

nd
 th

e 
siz

es
 a

nd
 p

ro
xi

m
i 

es
 o

f i
ts

 p
ro

gr
am

a
 c

 sp
ac

es
.



81

Br
ie

f c
as

e 
st

ud
y 

of
 M

iss
io

n 
Hi

ll 
W

in
er

y 
in

 th
e 

O
ka

na
ga

n 
Va

lle
y,

 B
ri

 s
h 

Co
lu

m
bi

a 
an

d 
th

e 
siz

es
 a

nd
 p

ro
xi

m
i 

es
 o

f i
ts

 p
ro

gr
am

a
 c

 sp
ac

es
.



82

Br
ie

f c
as

e 
st

ud
y 

of
 Q

ui
nt

es
sa

 W
in

er
y 

in
 R

ut
he

rf
or

d,
 C

al
ifo

rn
ia

 a
nd

 th
e 

siz
es

 a
nd

 p
ro

xi
m

i 
es

 o
f i

ts
 p

ro
gr

am
a

 c
 sp

ac
es

.



83

Approximate areas of program spaces and overall size of case study wineries were made to help 
inform the selec  on and sizing of necessary program spaces to be included in my design.
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Approximate areas of case study program spaces (con  nued).
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Approximate dimensions and total areas of vineyard and program spaces at Sumac Ridge Winery 
in the Okanagan.  Green shading represent areas planted with vineyards while blue shading rep-
resents program spaces associated with the winery.
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Outline of spaces essen  al to my design and the approximate areas required for each based on 
previous case studies.  
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APPENDIX 2: WATER SUPPLY AND DEMAND                                      
CALCULATIONS

Calculated es  mates of the water demand required on site for both irriga  on and process-
ing of grapes into wine.
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Examina  on of the viability of harves  ng water from the springs on site.



90

Examina  on of the viability of water harves  ng from precipita  on and run-off  from spring-  me 
snow-pack melt on site.  



91

Es  ma  ons of water demand and consump  on by my design and conserved water savings based 
on current prac  ce of Okanagan wineries.



92

REFERENCES

Aberdeen, Lady.  Through Canada with a Kodak. Edinburgh: W.H. White & Co., 1893.  

Bachelard, Gaston.  Water and Dreams: An Essay on the Imagina  on of Ma  er.  Translated 
by Edith R. Farrell.  Dallas: Dallas Ins  tute of Humani  es and Culture, 1983.

Bell, Robert A.  “J.W. Hughes Harves  ng Grapes.”  The Names Behind Winemaking in Can-
ada.  Wines of Canada, 2010.  Accessed June 24, 2012.  h  p://www.winesofcanada.
com/history_names.html 

“Bentley Road to Okanagan Lake 4-Laning Project.”  BC Jobs and Economy.  August 28, 
2010. Accessed February 1, 2012.  h  p://www.bcjobsandeconomy.gov.bc.ca/tag/
transporta  on/ 

Coffi  n, David.  Pirro Ligorio: The Renaissance Ar  st, Architect, and An  quarian.  University 
Park, PA: Pennsylvania State University Press, 2004.

Colby, Bonnie, and George Frisvold.  Adapta  on and Resilience: The Economics of Climate, 
Water and Energy Challenges in the American Southwest.  Washington: Earthscan, 
2011. 

Day, Lisa.  “Moorish Design in Southern Spain.  Designing Urban Agriculture. Forage Berkely, 
2010.  Accessed February 7, 2012.  h  p://forageberkeley.wordpress.com/2010/02/23/
designing-urban-agriculture/ 

Forman, Richard T.T.  Land Mosaics: The Ecology of Landscapes and Regions.  New York: 
Cambridge University Press, 1995.

Foster, Sherril.  According to the Giant: A History of Summerland and the Okanagan Valley 
in Bri  sh Columbia.  Summerland: Okanagan Annie Produc  ons, 1998.  

Geddes, Duane.  “Snow Course Surveys – Key to Water Management.”  Summerland Re-
view 6  (March 9, 1978).

Google Earth.  Summerland, Bri  sh Columbia (map).  Accessed February 16, 2012.  h  p://
earth.google.com/

Hayes, Julianna.  “BC Wine Country: Vine to Wine.”  The Offi  cial Wine Tour Handbook to 
Bri  sh Columbia.  Tammy Tomiye - eXpose Design Studio.  Spring 2011 - Spring 2012. 

Heschong, Lisa.  Thermal Delight in Architecture.  Cambridge: The MIT Press, 1979.

Hopwood, Rosalind.  Fountains and Water Features.  London: Francis Lincoln Ltd., 2009. 



93

Iglesias, Ana, Luis Garrote, Francisco Flores and Marta Moneo.  “Challenges to Manage 
the Risk of Water Scarcity and Climate Change in the Mediterranean.”  Water Resour-
ces Management 21, no. 5 (2007): 775-788. 

Kerr, Anne M., Edward W. Manning, Jean Seguin, and L. Jane Pelton.  “Okanagan Fruit-
lands: Land-Use Change Dynamics and the Impact of Federal Programs.”  Land Use in 
Canada Series 26 (March 1985).

Kirby, Darren.  “Thirsk Lake Dam.” Flickr. May 23, 2010.  Accessed June 5, 2012.  h  p://
www.fl ickr.com/photos/badcomputer/4656653200/

Koroscil, Paul M.  The Bri  sh Garden of Eden: Se  lement History of the Okanagan Valley, 
Bri  sh Columbia.  Burnaby, BC: Simon Fraser University, 2003.

Kuschnik, Ellen.  Photograph of Trevi Fountain, Rome.  March 2002.

Lazzaro-Bruno, Claudia.  “The Villa Lante at Bagnaia: An Allegory of Art and Nature.”  The 
Art Bulle  n 59, 4 (Dec., 1977): 553-560. 

Lippard, Lucy.  The Lure of the Local: Senses of Place in a Mul  centered Society.  New 
York: New Press, 1997. 

Livingston, Morna.  Steps to Water: The Ancient Stepwells of India.  New York: Princeton 
Architectural Press, 2002.

Macy, Chris  ne, and Sarah Bonnemaison.  Architecture and Nature: Crea  ng the Ameri-
can Landscape.  New York: Routledge, 2003.

McIver, Susan.  “Thirsk Dam Spectacular for Grand Opening.”  Pen  cton Herald (May 23, 
2008).

Moore, Charles, and Jane Lidz.  Water and Architecture.  New York: H.N. Abrams, 1994.

Newton, Norman.  Design on the Land: The Development of Landscape Architecture.  
Cambridge, Mass.,: Belknap Press of Harvard University Press, 1971.

Okanagan Lake Tributaries. Vernon, BC: GEM Mapping and Design.

“Okanagan Water Supply & Demand Project.” Okanagan Basin Water Board.  Accessed 
November 23, 2011.   h  p://www.obwb.ca/wsd/data/water-management-use.

Pandya, Ya  n. Concepts of Space in Tradi  onal Indian Architecture.  Ahmedabad: Mapin 
Publishing, 2005. 

“Report Card on our Water Treatment Plant.”  District of Summerland Newsle  er, Sum-
merland Archives. Dec. 2010.



94

Rinne, Katherine.  “Fluid Precision: Giacomo della Porta and the Acqua Vergine Fountains 
of Rome.”  In Landscapes of Memory and Experience, edited by Jan Birksted, 183-201.  
New York: Spon Press, 2000. 

___.  Architecture for a Hybrid Landscape: Proposals for the California Delta.  San Fran-
cisco: California College of the Arts, 2009.

___.  The Waters of Rome.  New Haven: Yale University Press, 2010.

Riordan, Sarah.  “The History of Summerland’s Water System.”  Summerland Heritage 
Advisory Commi  ee, Aug., 1986.

Rogers, Robert.  Report of Proceedings of the Sixth Annual Conven  on of the Western 
Canada Irriga  on Associa  on.  O  awa: Government Prin  ng Bureau, 1912. 

Ryan, Zoe.  Building with Water: Concepts, Typology, Design.  Basel: Birkhäuser, 2010.

Scalza, Remy.  “Tourism Threatens Water Security in Okanagan.”  BC Business Online. 
August 4, 2010.  Accessed November 3, 2011.  h  p://www.bcbusinessonline.ca/print/
bcb/business-sense/2010/08/04/tourism-threatens-water-security-okanagan 

Schama, Simon.  Landscape and Memory.  New York: Alfred A. Knopf, 1995. 

Schreier, Hans, Les Lavkulich, and Sandra Brown.  Real and Virtual Water and Water 
Footprints: A Comparison between the Lower Fraser Valley and the Okanagan Basin.  
Toronto, ON: Walter and Duncan Gordon Founda  on, 2007.

“Spain-Cordoba-Pa  o de los Narajos.”  Drip | Dry : Systems That Seep. November 16, 
2010.  Accessed April 9, 2012.  h  p://systemsthatseep.wordpress.com/2010/11/16/
spain-cordoba-the-pa  o-de-los-naranjos/

Spirn, Anne Whiston.  The Language of Landscape.  New Haven: Thomson-Shore Inc., 
1998. 

Stanwick, Sean, and Loraine Fowlow.  Wine by Design.  West Sussex, England: Wiley, 
2006.

Stauff acher Solomon, Barbara.  Green Architecture and the Agrarian Garden.  New York: 
Rizzoli Interna  onal Publica  ons, 1988.

Surtees, Ursula.  Sunshine and Bu  erfl ies: A Short History of Early Fruit Ranching in 
Kelowna.  Kelowna: Rega  a City Press, 1979.

Symmes, Marilyn.  Fountains: Splash and Spectacle.  New York: Rizzoli Interna  onal Pub-
lica  ons Inc., 1998. 

Udall, Brad.  “ ’When will the Reservoirs Run Dry?’: The Looming Water Crisis in the 
American Southwest.”  Lecture given at Department of Geosciences at the University 
of Arizona, April 15, 2010. 



95

Vidal de La Blache, Paul.  Principles of Human Geography.  New York: H. Holt and Com-
pany, 1926. 

Wendenburg, Mark.  Conversa  on with winemaker for Blasted Church Vineyards, 
Okanagan Falls, BC. October 17, 2011.

  


