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SANTUARIO TUCTARA MISSION STATEMENT

INTRODUCTION

l ]e believe that the fabric af the people will determine

the character of the cammunity ...

We are fully committed to creating amn environment
that preserves the infegrify of the sanciuary, but alse
conserves and enhances the natural beanty and ancient
cultural heritage that exists among the indigenous
villgges in the area... We seek to weave ¢ new community
that contains the colors of many races, the warp and
weft far a cultnral fabric...

While fwef will provide the location, the framework and
the threads, each hameowner will weave his ar her own
unigue design inte our visian fer a« new pragressive
COMMURILY.

- Vision Statement of the F ounder s of Sanban o Tuctara 9‘9

Inthe mowtains of Eosador, neatr the town of © otacackd, a group of founders has as though it has alwrayrs belonged there. Tt will use the best availdble principles and
cottie together to plan and badld small clogers of homes stadios, wotk gpaces practices of ecalogical design, permaculture, and sustainable naal development. It
and public spaces. The project’s goal is to promote a sustainable raral economy seeks tobe it hartm oty with the people and the natord system s of the area and ina
atd a beneficial way of 1life — one that elevates the hedth and well-being of all anall b ex emnplary way, to strengthen the quality and beasty of this mowdanogs
thos living there and in the surrounding aeas, and of those visiting the C otacackd tegon

tegiot,. This “eco-village™ seftlementis concelved to integy ate with the landscape
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SANTUARIO TUCTARA

INTRODUCTION

THE CHARRETTE

From Iuly 18 to 25, 2009, plammners, architects and
petmacdbarists came together to begin the creation of
an ecological, sugainable and resilient settlem ert on
tar o pr opeerti es oatside the town of Cotacachd, E cuador.
On a four-hectare parcel, the owners envision lvef
work hiomes with productive food gardens grouped
together to form an actiwe turd commoudty On a
rearby parcel of six hectares, the ownerseach 1 eserve
latyd to tald family homes, to sell afew lots and 1o
etjoy communal lands for ldauwe and agriculbyal
prochact on

To achieve thiz widory, the specidlists slong with the
clietts crgamized a “Charrette,” an irdensive, or-site,
collaborative workdwop, O team of twelve I ew
Uthanists, permaculbyists and tradiional architects
came together from Ecuador, the U3 and Ewope
Along with the ax Morth American and Canadian
clients we assembled at the Rancho Santa Fe Hotel
to wotk for a week exclusively on the project to e
tiamed Jantasio Toctara Days before the ached
work session, we all began gathering knowledze of
the comtext and the vidon to be implemerted. The
petmacdiare experts analyzed the sites and surveyors
froduc e dtopographicalmaps. Qo yl B the Charrette
began with the whole team wsiting the dtes, adjacent
lands and sy oanding areas and commodties. The
follow itz we ek irrvolved L ong hours of teamw otk

Though this was a Charrette for the developimerd of
small private residential groupings, the neighborg
the tmayor atd public officials were itvted to the
launcling to diare their knowledge and to comient
oty the team”s cotclud ons duting the finad preserd.at on
ot July 24, 2009,

The landowrners, clietts:

Gaty Phillips, Emilia Ostiz, Litda WeFatlin, Cézar
Del Rio, JTattes Keegaty, Cindy Foeegan and MWichael
Abravatiel [ son of Emilia Ohiz)

With ambitions objectives, the cierts irveited the tean
atwd managedthe logistics

The professional s

Humberto (Cord) Plaza from Guayagquil introduced
the Charrette cotcept to the owners Coro broughthis
team of architects: Alex Ouirtong G dbriela G onzales,
Taccues Carchi and Bolivar Argiiello,

JToarma Alimanestiany a BelganTlSs  architect
whardst, orgardzed and ran the Charrette, She was
joired by Kip Katich and Ared e B occella, both from
Hew York:

Tavier Carrera, Fernatnda Meneseg Fogelio Bim bafia,
fromn Chato and G regory L atwhaafrom the T3A formed
the permmamilbre teatn.

Atchitects: Fausto Acosto, Focio Béjar and Iznacio
E zas generoudy spert an afternoonirformin s the team
ghontt local desigr, bodlding methods and materials.
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SANTUARIO TUCTARA

CONTEXT

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY

LOCATION

The 3 arduari o Tuctara Highlands and L owlands are locatedin the northernregion
of Ecuador, inthe province of Imbabura and the canton of Cotacachi. These lands
lie at 2,500 m eters above sealevel. At present unoccupied, they were originally
pattof ahacienda The suwrounding popnilations are prim arly indi genous people,
along with descendants of Europeans, and people of mixed ancestry
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SANTUARIO TUCTARA CONTEXT

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY VICINILY

VICIMITY

The Highlands and Lowlatds of Santuario Tuctara
are settled into the hills to the north of the sabrant
toern of C otacachi.
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SANTUARIO TUCTARA CONTEXT

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY COIACACHI

COTACACHILANDMARES
Santuario Tudara

To the south of both the Highlands and L owlands of Highlands
Harmario Tuctara bes the town of O ctacact.

" __’,.-"‘\...
Within wallking distance of both futwre setl aments L o \ ; CertglPark
Cotacackd offers avariety of commercia and ot . \ E::T::;'; HEkaE
destinations as well as a range of daily amerdties and 4
social opportaiti es. ,

High Schoal

m%% 1‘ e 7

Foad going into Cotacachi

Sol de '-.ﬁde.: Carntar

Casa de las Culwiras

“Leather Street” 10 de ﬂfg-:-st-:-

=t g ;
[ P . Municipal Stadium @

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 7

San Francizco Church and Park



SANTUARIO TUCTARA

CONTEXT

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY
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SANTUARIO TUCTARA

VISION AND STRATEGY

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY

PROJECT SITE AND INTENT

Sataaio Tuctara is ersAsioned as an ecologica
settlemnerd consisting of two properties, wlhich we
are calling the Highlands and Lowlands These two
sites ocoupy ten hectares of rolling farmland amply
provded with streams and gurings. They were
crwce patt of the 150-year-dld Haclenda Ocampo in
Cotacachki, Ecuador, taro howrs north of Chaito,

W gee Sahiario Tuctara as rral agricwlbaal and
sustaitiable. [bwrill respect the land andnabiare, andalso
offer a healthier way of lifle. R esiderds will be able to
grow theit o food in private or cammndty gardens
Extensive green spaces and wan deting pathwrasys will
cortect the houses, moaty of whd choarill be attractively
soreened by trees and landscape.

The Sattiario Tuctars comumuity will be deadgnedio
ervootage walking and biking asheatthy sofe, andeco-
friendly alternatives to cars. Dowtt oty C ot ac achd with
ita whan attractionsis only a fewr mirmstes away o foot.
Fot longer trips, transportation b bus, cami oneta, and
hiotse canbe easily arranged,

It is o hope that the developmert of these lands
will be respectfial of and a source of inspiration to
swrounding  communities,  itcluding  Haclenda
Oecampo. The master plan will provide opporbodties
for eco-tourism, educaion micro-enterprises, and
sustainable asricultire.

Sife phofos

E2009 Rio Tuactara Drorestrerde 5.4, Toahna A1mavestiaven & Sscociates,

SOCIAL SUSTATNABILITY

Chay approach iz to agoply Permacdtire ded g ethics
sl pinciples to the insible landscape of human
irferaction. Bardiaio Tuctars will create procactive
liril g writh i ts neighbors through educational initiatives
at] active parti cipat cnin c oo aty politics and local
COftLin erce,

The parameters of this endeawor will inchude:

= Iritegrati o rethier than segre gation
= Social cotiect on

= Active political participation

= Local trade

= Eduecation

= Workshops

= Caretakers

= Mlityza © ooperation ondcequias

We strive fior abal ance betwreen huun an settl em ent and
tigtiwe, always aming for the greates improvement
with the least am ount of effort and hatm. To implement
thiz strategsr we plan to attract young, experienced
permacdtwalists probably from North America or
Europe, to comie tend the land They will also tale on
teachitiz intereste dlocal people how to plant rarseries
sl gardens regenerate the landscape, and bld
according to traditional and sistainiable methods. With
the guidanice of baro permacidhare mentors -- the Seed
Saang Netwotk and Living Dlandala one local, the
other irfernational - Banbuario Tuctara will be poised
torealize its deeam,

Dncethe developm ertisun der weay andthe setflem ents
are beglrming to thiive, permanent caretakers for hoth

Coplaza Arquitectos, Tropical Ardes Ecomersity Team

Lowlands and Highlands will be recnated from among
the newly minted perm aculturdists. With caretakers
and residents working together, Santaario Tuctara will
cuickly become avibrart socid commisdty

This strategy is twotably differert from the patterns
ity matyy patts of the world where segregated “gded
comtiattied” come equipped with amed guards and
high walls Buch bartiers would aliendte the people
of the neighbothoods surrounding Sanhiario Tuctars
Chy strategy, on the other hand seeks to inde grate the
tiewec ot ers and Facilitate healther, 1ongs-lasting relations

with the broader C otacactd commrdty

rEE TF X

]
i W%

MICRO-ENTERFPRISES

IMuch of the wotk of regenerating the landscape
atd growing food can easily be scaded wp to serve
as coftage dndusties and communal enterprizes,
These initiatives will help balance expenses and can
proeride extraincome. They can alzo lead to avermes
for comimerce with the extended community &
productivity increases, new micto-enterprises will
sprit w and Aoarish

Well designed and managed owver time such
cotmmual businesses astnwseries andmarket gardens
could easily produce enough money to pay caretaker
salaties, cover site-martenance cogts, and eventuslly
provide extra income for the community

Aaxzst 2009

AHOLISTIC AFPPROACH

To achiewe our ecological sustanable, and beadifid
Sattuario Tuctars, we are combining the principles
of twro comples ertary approaches: Permacultore and
Hew Urhaniam . From a Permaoilbure standpoist, wre
atialyze the site holistically to determine what will he
to the mutial benefit of all living creabures plants,
atith dlz, and fowmans According to Mew Utharist
pritwciples we determine where bed to place houses,
toads and public atd private spaces to create healthnr
atud thagical spaces. From the marriage of these tao
disciplites, we hope to withess the hirth of healtbry,
inspiratiorisl, and mamica places,




SANTUARIO TUCTARA

PRINCIPLES AND DESIGN TOOLS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY

PERMACULTURE

W analyzed the dte holistically to determine what
wodd be moutually beneficial for all iving creatures:
plants, amdmals, and nwvans. We first determined
what exists on the ste and what islacking The idea
was to determire how to help the land to rejuvenate
atyd flonwigdy so that omans codd live in heemors
with nature:

ZOHES

The positionitg of elements in the ded gn is known
as zoning Imagne five concentric rings around the
house, called Sones I I1 IO, IV and V. Zone I 1s
closest to the house and Zone V iz generally furthest

AV,

Differert elem ents are placed in each zone, depending
oty howr often they are to be visited For example, the
wvegetables and herhs are g own close to the hiase in
Zaote I, while orchard trees are frther sway in Zones
IT or III. The more attention an elem ent recquires, the
closer to the house it showld be,

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team

PEEMACULIURE ZOHER

ZONE O

Home, Hearth, Living Space - desigred to integrate
ito the landscape.

ZONE 1

Atea immediately arownd Zone 0, flly visihle from
the houses. & place for vards children’s pl sy grounds,
smmall lawns oulinay hetb beds and cultivated
gardetis for the howusehold.

ZONE II

Avea close to Zone 0, bt not fully wisible from the
houges. Located here are things that moay need to be
terided daily, such as compog piles, chickens, gunea
pigs, and orchards.

ZONE II1

Farther away lie agrcultural fields and pashwes This
isthe placefor grovring maze sndwheat, for examiple,
aswell as an atea where mid sized arimalg like pigs,
Datnas, and goats, can graze,

ZONE IV

Thiz iz atransiti o zone that providespashae for cattl e
and horses, areasfor trees of ward ous kinds—firewood,
frait, ruat, palin — as well asfor large water catchum ents
and storage systems  aquacndtare, ethnobotanic
gardetis, etc.

ZONE YV

Thislastzore 15 compl etely wader the control of nabare.
Itizan area of wilderne ssinside the property Initially
— and arbsequertly from time to tme — plaats may
be introcduced to help nabwe grow there, it Zone
shouldbeleft alone and asfree aspossitle from b an

irfluenice. Pattwrays can cross Zone V, clearitngs can
be made and seating added to cortemplate and learn
from the Pachamana (M other Earthl). SoneV weares
ftroush the property, cormecting the landscape with
wril dlife corridors.

Aaxzst 2009
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SANTUARIO TUCTARA PRINCIPLES AND DESIGN TOOLS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY URBLN IRANSEC!

URBAN TRANSECT

Alonzwith the Permacultire Z ones(preceding page),
Satthirario Tuctara desi gns also use the “urban-to-nadl
tratizect” to asaure a balanced boynan errrivorm et

rFrr Pl u R B AN M DISTRICTS

The whatrto-rard transect is an wban plaming tocl
created by New Urbanists The transect defines a
series of zones or T-zones, that transition from sparse
rral dwellingstothe dense whan core.

Trangect-based plarwine offers a valuable alternative
to the modern Evdidean zoning spstem that trpicaly
procduces suburban sprawl, where large areas are
separated atnd dedi cated to a singl e parpose —houdng,
offices, of shopping — and it is difficult to reach one
from the other By cortrast, transect-based plarming
promotes integrated developmert within o series
of tixed-uze zones that respect the nataral cortext, . . ; ~ T AEFS By TR ey S s _ H=h o e T it
thereby strengthering the character and qualities of o ! . e ‘! y L 5% 1 05 adm OF II' : = e T———
place. ; . f ; 2 i | g |

|

i

|

|
LU

The transect idertifies and strensthens the character i | [ i i| ﬂ - t

atid qualitie s of place based upon theit context . e — = —
Becanse Sartuaio Tuctara is made up of two SUB-URBAN T4 GEMERAL UREAM T5 URBAN CENTER Tﬁ URBAN CORE SD SPECIALIZED
relatively small and separate pieces of land, they can ZONE ZONE ZONE ZONE DISTRI CTS

ot ity them selves become autonom ous and balatced
tieighborhoods with a whole range of T-zones. The
Highlands atnd Lowrlands moust be ded gnied as pleces
of a larger whale, complementing and becoming
valued assets tothe commumity puezle.

The Lowlatds and the Highlands are designed with
respect fior the adjacert lands that provade commer cal
atid cultiral actiwaties and with the understanding
that they will complement them . The Lowlands and
the Highlands bielong to the more naral spectium of
the transect, provading cowtry hotes atd nard live!
wotk houses suromnded by nabwe The town of
Coatacackd atd evertually, the neatby Haclenda and
the fisighboritg oottt es will frovide other fieeds
for sastanable livang

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 11



SANTUARIO TUCTARA LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY SITE AND OWHNERS® VISION

OWNERS VISION FOR THE L OWLANDS

The Lowlands consists of ax hectares and will have
approzimately seven to eight home dtes, three of
whichwill be reserved for the owners. The other sites
will be sold to be built upon by fubire owners Lot
sizes pet residence will wary The site will inchade
agricultre, aguacdtire, and animal  Iodhandey
designied as a “permaciltire” system.

The site will tetan its pastoral agricultural look
with plenty of green trees wegetahles and fowers.
Fethaps parti d Iy underground or bermed houges with
sod roofing would help preserve the natua green
latidscape.

O s propetty there is alarge fat area thatl es fallor
tat has agri cultural poterdial. Itis swrounded on three
sides by sloping land that falls to marshy areas, taro
itrigation catals, and a stream . There are oppotiarities
to design comimoon green spaces anthe ste, incdudins
afuacaltie ponds strearms and a meditation area.
The landscape consists of ferns, pampas, and lush
tuative plats, © oars, horses, dieep and goats cut ertly
graze here.

The Lowlands will ideally remain free of cars, with
pathwrays for dternative transpottation methods to be
determined. The ertive site will include roads, paths,
gardens, public spaces, atd other featires as specified
charityg the Chatrette andin firther detailed designs.

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 12



SANTUARIO TUCTARA

LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY

LOWLANDS ANALY S8
WALEING THE LAND

A1 i.tiiegral pratt of credtitis a perth acultore desi'gn is
wa]kjhgﬂle land. Ttisessntial to spend asmuch time
aspossible onthe landto determine patterns and geta
feel for the latdscape.

&g we walked the land during o Charrette, we
divided the property into aress corresponding to the
taturally ocowrting patterts,

AREA 1: Property entrance This ares, doping
upwrards tow ards Arveald, consists of a gull v with very
wet soil.

AREA 20 A gerdle dope Aowing from a poird fear
the northeast border. The soil is compacted, poor it
rotri et s, and ety dry Thisis the bigged area of the
property, whd ch is Yot by strong winids coming moanly
from the northeast in the sfternoon. Mo irigation is
preset.

ARFEA3: Astrong slope ﬂn}ﬁngtwardsRiﬁ Tuctara,
south facing. Two parallel irrigation charmel s foll o
the comtor of the prop ety

AREA4: Wetlands at river level.

AREA S This g opetty belongs to the H aciends bt
iz kewto the development of natar &l water fowrs in the
Lowlands.

-ZH" MixcA 4.-2
Ezova 2
B Zevay
W Zona s

Rz
Tley

s== Lipite Ewres
AnE AL

. fP'ﬁluE Lisg s
PAUA CosmeRMA

BB Zows o Agua
SVPELTILIAL
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SANTUARIO TUCTARA LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY PERMACULITURE BASE MAFP

SECTOR ANALYSIS DIAGRAM

The sector analyds dwws us where and how
elements influence the site (in Permaculbre
patlance, elements are referred to as “sectard”™). :
For instance, inthe Equatorial re glon, the sun rises f ; 3 ERNELE -

b gh overhead all year, from almost due eastin the " = -
morring, seting dmost due west it the evening.
Plotting this graplically allows ws to make
informed design decisi s abot the orientation of
houses relative to the sun, witud, atd water Aoersto
help irdegrate them into the landscape.

SECTORS
Hind: East-southead (from Imbabora)

Sor Moring sun to the east, evening sun to the
west

Wetzr: From the wed-northerest, following the
general contowr atd aceqas Aowing down the
latwdacape

Trafi:  Human access from the sodh and
sothoar est

i LOWLANDSPERMACULTURE BASE MAP

Followingthe dte analysisz (page 13) and the shady of
the watious sectors, this initisl permacubare moap was
developed as the wnderpitning fior the design of the
master plann For zone descriptions, see-oage 10,

Iy

D
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SANTUARIO TUCTARA LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY MASIER PLAN LOI LAYOU!

MASTER PLAN LOT LAYOUT

The Iaster Plan closely follows the irdtial wision and
program. Three large lots are reserved for the three
owners- each with a fat building site and gar den area
aswell as wilder areas sloping dowrverard to the east
atwd south. On the western ridge three smadller lots ate
for sale A caretaker™s lot iz located o a bgh point
ovetl ooking the property It is alzo placed to oversee
the country pathuray that leads from the public roadto

the residences

We propose to create
a latge pond by
damming one of the
itrigation catals. The dam
iz dzo designed as a beidge
cormecting the maitn pablic
toad over deep contours to the
residences (see illustration, page
287 & series of ponds is envisioned
farther downslope. A cistern, covered
with a gazebo, will be placed . the
b ghe st point on the property to supply
water in all ditections The certrd
focus is & comitaal meditation pont
orvetl ooking the vall e to the southeast.

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 15



SANTUARIO TUCTARA LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY MASTIER PLAN WIIH BUILDING FOOIPRINIS

MASTER PLAN LAY OUT WITH BUILDING FOOTPRINTS

g
-

| ey

PROGE.AN

= 3 indivicual, devel oper-oarner Tota (8, 5, 02
= 3 lotstobe sold(L-1, L-2, L-3)
* 1 caretaker homestead

= agriculture felds farmied by caretaker (0 010 ¢
= cotrtitaons agyo-forestry felds (2 TV *
= wilderniess reserve (2 V)*

= living fence surounding devel opett
= irtegral water sydems

= cominial lockout (souttvre st corter)

= access atd leisae pather ays throughoot

* For zoves, seepage 14

NOTE
Eualding foofrivds are shovwn for seale only aid are
nefivedicative of the aoeropriate ldlding placement
ar Balding fvpology e cuilivedmthe Urban Code
el AvcFotec e al Guidelives of (s documert, I

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 16



SANTUARIO TUCTARA LOWLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY MASIER PLAN WIIH IOPOGRAPHY

LOWLANDS MASTER PLAN WITH TOPOGRAPHY ﬁB

NOTE

a o - i
LK
Fop site sechions, see page 12 @

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 17



SANTUARIO TUCTARA

LOWLANDS

IAEEQFFS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY

MASTER PLAN AREA TAKEOFFS

8

o

Zonew 1-2: 6,12691ml
Tobal: 10.154.22mz

Zone 3 L b2 TEma

b=l

55

Lanes :I.—E 6.4 1%, 95mi
Totnl: 8.067,23Imz

2o 4 1L 729, 7Ime

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009

7 ones 111 23 662,03 m2 )
7 one 111 290279 m2 f'r

7 one IV 22.024,30 m2 '

7 one V 219258 m2 ]

- oot Areas 1 071,18 m2 ;"I -

IR oads 1 422,38 m2 !

TOTAL 5039525 m2 : N
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SANTUARIO TUCTARA HICHLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY SITE AND OWHNERS® VISION

OWNERS VISION FOR THE HIGHLANDS

The Highlandsisimagined as a an all will aze, possibly
with more comercial potential than the Lowlands.
The propetty isfour hectares in size, bordering & small
indigenous village and onthe west side, the land on
which the Hacienda residence sits. The property is
mostly fat with few trees, and includes an irrigation
cand dong the front public road that borders the
property to the north, Whter rights for ien getion, snda
latze, prre spring flow into its irrigati on canals.

The program moay include clusteredresidential houses
Other posihilitiesinclude a *lvefrork” commud ty for
attists and practitioners of nabural medicine. This could
alzo ke anideal vill aze for agro-tourism businesses,

Throughouat the property land shodd be reserved fior
comnition gardens and ooty activities. Other
featire s could include a lake atndfor small ponds

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 19



SANTUARIO TUCTARA HICHLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY LHALYS IS

HIGHLANDSANALY SIS
WALKING THE LAWD

As noted eatlier, walking the land is an integral part of
creaﬁhgapermamﬂtme desigﬂtis' essential to spetud as
muchtime aspossibie onthe land to get afeel for it andto
determine pattems.

Agwewakedthe land we divddedthe peopetty into areas
correspotidingto the nahwal pattems of the landscape,

AREAL: Currerdly e of the erfrances tothe property
The sail, of sand and loam, is doy poor, and ey
compacted. To the north Alows atig and deep irrigation
charmel, west to east There is an sbandoned path
followitnz thiz charmel swrounded ey vegetation

The rest of the area gendly dopes towards the smath,
withno clear division bebwreen this area anddrea 2. The
differetice is one of moishae, with the lawd becoming
sdderily sreeter atud thiss forming a border bebare en the
areas

Vegetation 18 very basic, with some hig chilcas thormr
tushes and very little ground cover. There are severa
eucalyptus and pine trees that provide some shade it
dhraity and podson the soil.

Tothe smthead, the land drops to Arvea 2 and dimbato
form a naryow pathorayleading to Avea 3.

AREA 2 A dwort green, mooid slope leads to the smith
and a large wetland Inthe center grows totora, awater
Loty catie. To the weat i a amall rasvine that ie quickly
increadng it size because of a sufacing aguifer To the
south of the totora pateh there iein oig kdorm srasdand,
crogsed b the raving, which has how tarned itto an
Current concitions m akce thi s 1and unatable for il dine
ot cultivating of armrkind

AREA 3 Thisis abig sad doy extendon of land. The

soil has been overused s compacted by o achitiery and

cattle. Itis compressed sandy loam of wery poor rostrierd 20
cotterd ad structae. The area dswindsy and well expoged . A Miﬁh 4=

to the s -,E..Nﬁ Z
AREA4: A strong dope, south facing, Goodmeist s, DL 2 ©kp 1 == LNy
i s — i NTE ENTRE ARgag, :

B zonNa AGur SUPEQREICL
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SANTUARIO TUCTARA HICHLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY PERMACULITURE BASE MAFP

HIGHLANDSPERMACULTURE BASE MAP

Foll oarinng the site analysis (page 200 and the study of
the warious sectors (helow), this dindtial permamdhere
m g was develope d asthe underpinting for the design
of the master plan. Forzone descriptions, see page 10.

SECTOR ANALYSIS DIAGRAM

ZONE II-IT1

ZONE 1-11
The sector atalysis showrs uswher ¢ andhow elemients

fluence the site (inPermandbye palance, elements
are teferred to a5 “sectors”). For instance, in the
Equatorial reglor, the sunrises b gh overhead all yeat,
from almost doe east in the moring setting almoost
chae west it the evering  Plotting this graphicaly
allowrs us to make irformed dedgn decisions dhout
the aorientati ot of hiowse s relative to the s, wind, and
water fow s to help inte grate them into the landscape.

SECTORE

Hind: East southe ast (from Tmbabuara),

Sor Morning sun to the east, evering sunto the west
Weter: From the west norther est following the generd

cottoy and acequias flowing down the landscape ZONE V i

Trafitr: Humat access is from the north and notthe ast @

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 21



SANTUARIO TUCTARA HICHLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY MASIER PLAN LOI LAYOU!

MASTER PLAN LOT LAYOUT

i
- l*

3 _. -
The Master Flan ! :
clogely  follows "W
b
o

the iritial vision of |
creating clugers of
livefwork  homes
Though snaller than
the L owlands lots, every
property here will have
room  for gardeming and
raiging arimals These four
hectares will he carfree with
ondy limited access by wvehicles
for emergencies and heavy goods
servicing

There will be avariety of communal places:
taro parouecitos for small gatherings and
alarge commong o gteen for goorts
atwl latger occasions including fars
atd weddings.

Two lots in the northwrestern corner have their
ot entrance off the public (eatthen) toad and
patking spots at the front entry.

The main entratice pathvwray has a terminated wsta
— a lookout point for Al to erjoy the wew of the
conrtrysi de.
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SANTUARIO TUCTARA HICHLANDS

MASTER PLAN - AN ECO-EIHICAL COMMUNIIY MASTIER PLAN WIIH BUILDING FOOIPRINIS

MASTER PLAN LOT LAYOUT WITH BUILDING FOOTPRINTS

FPROGERAM

*Hor zoves, see page 2

NOTE
Fualding footrrivis are shown for scale anly ad are

15 lotato be sold (adhering to
petraciliare master planring and principled)
1 catetaker homestzad

agricalture felds farmm e d by caretaker (2 [II1*
cotititmacis agyo-forestry felds (2 IV *
wilderniess reserve (2 V)

liing fetuce marroanding devel open et
irdegral water sysems

comnitunal gazebo lookout

commitunal agricultare shed
comituarity vill aze green

cotnit ity park

tural patking and commoarity entrance

rnofivdicative of the aopropwiate ldlding placemenf
ar Balding rpology as cuflined mihe Urbe Code |

aicd Avc Fitecural Guicklives of 105 documert,
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SANTUARIO TUCTARA HICHLANDS

MASTEE PLAN - AW ECO-EIHICAL COMMUNIIY MASIERE PLAN WIIH IQPOGRAPHY

HIGHLANDS MASTER PLAN WITH TOPOGRAPHY

E2009 REio Tuactara Drorestrerde 5.4, Toahna Alimanestiaven & Sscociates, Coplaza Arquitectos, Tropical Ardes Ecomersity Team Jaymst 2009 24



SANTUARIO TUCTARA HIGHLANDS

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY TAKEQFFS

MASTER PLAN ARFEA TAKEOFFS

Tareane: .184,14m3
Total: 1018, 78

Tome 3 104590, Soma

Zonms 1-32: 1,304, 53m2
Tetal: 3436,03=3

Zones 11T 18 626,55 m2 e ST T, 32 /

Zone I 10.490,90 m?2 S 2

Zone IV 7.797.60 m2

Zone V 2.515,98 m2

Common Areas 477719 m2

Roads 3.514.98 m2 <

TOTAL 47723 20 m2 @

©2009 Rio Tuctara Imvestverda 5. A. Joanpa Alimanestianu & Associates, Coplaza Arguitectos, Tropical Andes Ecoversity Team Aupust 2008 25



SANTUARIO TUCTARA COMMUNITY INFRASTRUCTURE

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY PARQUECITOS

HIGHLANDS PARQUECITOS

CONCEPT

These pargquecitos, or small parks. provide both a
green and beautifinl view from the hovses and a place
for commminal activities.

Two communal spaces form the heart of Sanmario
Tuctara Highlands. These spaces will be suitable for
mtimate conversations with friends, card games, bock
club meetings. or nights out under the stars. They will
be sluelded by lush plantings and trees.

EASTERN PARQUECITO

- Has a pond with a wooden dock. Feeds and canes
should be growing in the southwestern corner

- The whole area 13 covered by kikuyo grass.

- There 15 a tunneled entrance.

- Two big trees provide shelter to a covered structure
where we find an earthen oven, a barbecue. and a
bench.

- Flower beds and small trees complement the

parguecito.

WESTEEN PARQUECITO

- A swale in the east side divects overflow from the
road, providing moistare for a group of trees and
bushes.

- A kosk setves as a community billboard and
provides shelter for tables and chairs.

- A water-feamye beautifies a little plaza surrounded
by benches.

- A playeround with wooden stuctores, surronnded
by flower beds, complements the parguecito to the
east.

a@""
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SANTUARIO TUCTARA

COMMUNITY INFRASTRUCTURE

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY

LAND CARETAKER
DESCRIPTION

The caretakers will cultivate a small market garden
and keep the overall permacultore design moving
towards rapid regeneration of the landscape and
sustamable, abundant productivity. A central part of
this function will be adding organic material to key
parts of the landscape. To do this effectrvely. two
large-scale composting systems will be needed on the
property.  One will be on the caretaker’s property, the
other by the camellones. They will provide access to
fertile organic material in key parts of the property,
and allow for harvesting of surplus biomass from the
Zome IIT and IV systems to be cycled back into Zones
TandIL

OPTIONS

Windrows: Most suitable for the Zone ITT camellones
system, a windrow is a long 1-meter wide and 1-meter
tall compost system that can be easily muned and
added to.

Compuast bins: Bins offer a neat solution for household

composting. Using several bins in sequence assures a
steady supply of compost.

Worm farms: Using a worm farm opens up the
possibility of high-quality compost fertilizer to be
produced in concentrated amounts for use around the
property and possibly for sale.

INTEGRATION

The composting system will be designed as an integral
part of the landscape. Biomass harvesting will cycle
mutrients from Zones 1T and TV and back to Zones IT
and ITL

©2009 Rio Tuctara Imvestverda 5. A. Joanpa Alimanestianu & Associates, Coplaza Arguitectos, Tropical Andes Ecoversity Team

gardan beds

broad bads

tool shad

pond

cultivation area

seedling beds
water collection tanks

landscape

grey water ponds
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SANTUARIO TUCTARA VIGNETTES

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY PATHWAY INTO THE LOWLANDS

The enfrance pathway to the Lowlands. — This
pathway winds ever a dam thar creares a pond abave
the raving and climbs up to the residences bevond.
The caretaker 5 house looks out over the Lowlands.

©2009 Rio Tuctara Investverde 5 A, Joanpa Alimanestianuw & Asseciates, Coplaza Arguitectos, Tropical Andes Ecoversity Team Aupust 2008 28



SANTUARIO TUCTARA VIGNETTES

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY ENTRY COURT TO THE HIGHLANDS

ﬁ?ﬂe main entrance fo the Highlands — The gateway
courtyard celebrarer  entering  the Highlands,
welcoming visitors and residents alike as if provides a
sense af recurity and privacy.
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SANTUARIO TUCTARA VIGNETTES

MASTER PLAN - 4N ECO-ETHICAL COMMUNITY WESTERN GATEWAY TO THE HIGHLANDS

The western gateway fo the Highlands. - This simple
gareway provides a warm welcome to the western lois
af the Highlands.
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SANTUARIO TUCTARA OVERVIEW

URBAN CODE - sMART DEVELOPMENT

URBAN CODE

Owerview

The Highlands and [ owlands of Santuario Tuctara are

fairty small lands to nrbanize Regardless of size, the SR ERALHII R

use of the transect and regulating plans clarifies the n

[\ &
L

il
eyl |
1. The Faural to Urban Transect

The Rural to Urban Transect is a tool used to identify
from the most mural to the most wrban. For Santuario
Toctara, only the lower and more mural zones T1, T2
and T3 apply. As discussed previously the Highlands
and the Lowlands must be seen as parts of a much
larger wrban system where the higher T-zones are
found in areas of the nearby town of Cotacachi.

2. The Regulating Plans

Based on master plans. Fegulating Plans are developed
to desipnate where fransect zones are located and
where urban codes apply Regulating Plans for the
Lowlands and Highlands can be found on pages 32
and 33.

SUB-URBAN
ZONE
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SANTUARIO TUCTARA REGULATING PLAN

URBAN CODE - sMART DEVELOPMENT LOWLANDS

REGULATING MAP

P private lands (Zone L-IT)*

. communal lands (Fone TV-V)*

B community infrastructure

»  terminated vista

P's  wrban code elements (see page 35) y

JLys  lots for sale S
AJRTE lots for owner/developers

| ., transect zones (see page 31)

primary access paths

*For zones, see page 10
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SANTUARIO TUCTARA

REGULATING PLAN

URBAN CODE - sMART DEVELOPMENT HIGHLANDS

B  rarguecito / village green
I povate lands (Zone I-IIT*

[ | communal lands (Zone TV-V)*
] common parking / entry

B community mfrastructure

»  fterminated vista

P’'s  urban Code elements (see page 35)
JBls  lots for sale

| tramsect zones (see page 31)

primary access paths

*For zones, see page 10
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SANTUARIO TUCTARA

REGULATIONS

TRBAN CODE - sMART DEVELOPMENT

LOT COVERAGE AND CONFIGURATION

&
Y
STOREY
12,13
Al buildings shall be one storey.

©2009 Rio Tuctara Investverde 5 A, Joanpa Alimanestianuw & Asseciates, Coplaza Arguitectos, Tropical Andes Ecoversity Team

(T2 1T3)

(T2- T3]

HEIGHT

T2, T3

Buildings shall not be more than 6 meters i height.
measured from the adjacent finished

grade to the top of the roof (excluding chimneys and
water catchment).

Aupust 2008

BUILDING PLACEMENT AND RESTRICTIONS

LOT COVERAGE

The mazinmm building square-footage. inclnding
attached, covered porches and hardseape patios and
courtyards, as listed:

I3
* Lot < 1000 square meters. total building square
meters no more than 30% of lot.

Lot = 1000 square meters < 2000 meters_ total
butlding no more than 500 square meters.

* Lot = 2000 meters. total butlding area no more
than 730 square meters,

12
* Lot = 2000 meters, total building area no more
than 730 square meters,

(T3)3m
(2) 8 m

E E
an A
=
A=
]

SETEACK
Al ancillary and habitable buildings shall be set
baclk from the lot line as follows:

I3
* Front - minimum of G-meter, maximum 8-meter
zethack from front lot line.

+ Side - minimmm of 3-meter setback from side lot
line.

T2
+ Front - muninmm of §-meter sethack from front
lot line.

+ Side - minimmm of 8-meter setback from side lot
line.



SANTUARIO TUCTARA REGULATIONS

TRBAN CODE - sMART DEVELOPMENT ACCESS AND PARKING

PARKING
PATHWAYS AND ACCESS

R-HE h - : ) T2, T3 - HIGHLANDS & LOWLANDS
- All pathways are primarily pedestrian. if
All resident and guest parking shall be confined to

: : = not exclusively; all must wvse natural and + P1 - priman ;
B Rir AF hn deVE ORHEIEHE I o N e local stones Si;;fet—ml:k_ ravel and earth — Pl- LA parssy : = P2 - Community connections and pedestrian
of spaces must not exceed one parking stall per 2 E * Primanly compacted gravel with local o ] E * P4 - Dam-access pathway
residential lot. NO concrete, asphalt. macadam. modular river-rock cobble when necessary leisuze paths -
or monolithic paving material  permitted. » 3.4 met ride with ditch each sid » compacted gravel and pebble base as o
The common parking area(s) shall be wisually . dﬂi::'“ iee T 1 e 1;2“: ,:1 ® well as open-paver flagstone and brick tiver-rock cobble
screened by vegetation — living walls — and have a TOAR R S COEE e - 1 it » 3-4 meters wide
drive aisle no wider than 4 meters with minimized = dramage ditch 0.5m wide. 0 4m deep:
mpervicus paving. must provide an invert. or storm drain, _ )
. every 100 to 200 linear meters; wmvert *P3- Rural commumty parking
The common parking area(s) shall be constructed and drainage pipe must be incorporated + local niver-rock cobble

with either local river-stone cobble or compacted

gravel base, into site water management and grading

plan
The commen parking area(s) shall be designed
te sheet-flow storm-water a minimum slope of
10cm rise per 4m mn and flow mnte a ditch or
swale (typically 40cm deep). The water must
flow through a vegetated swale for filtration
before discharging into any other body of water
ot into the landscape. The discharge must be
mcorporated into the larger water management
and grading design of the site.

_slgpe 10cm per 4m

T2 -LOWLANDS

Eesidential long-term parking shall be maintained
within the individual lots and shall be visually
screened by vegetation or living walls.

Short-term and goest patking shall be allowed
along the P1 access pathways only.

If necessary, garages and carports are allowed but
shall be either screened properly and integrated
inte the landscape. or incorporated as entry
features that follow the principles and mtent of
the architectural guidelines.

|

= -l T
-

—

stone bridge example

nearhy rural pathway Iocal river-srong cobble
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SANTUARIO TUCTARA PUBLIC ELEMENTS

URBAN CODE - sMART DEVELOPMENT LANDSCAPE WALLS

LANDSCAPE WALLS

Like all elements, walls needed to separate areas
ot activities should have multiple uses. A living
wall, which provides security, should also provide
refuge for wild plants and animals.

W1 - Living walls, densely vegetated landscape
features for land-use separation. must adhere
to Permaculture principles as ouotlined in this
document.

W2 - Living fences, adobe or rammed earth walls
with vegetation, such as agave and cactus, planted

o Oh TOR
atop the wall -. f 1 Vit opd e
. I'IIII\- f & '///
LY g
! f"“%/-:‘?’

=- | ";'-f"i | <,
_\_\_ i . Ay — aby il r'F".ENCD', ol THE SiBE

o U

W il g I.l‘ b )
b AL bal S gl S .
A ] I . : ll

ﬂ ili:? ; 1 Sew N el mecky &F Uwig
| s Wobuge glhss Ane Sl

W1 - living wall illustratio

11 - iving woll axaveple B H72- living fince section axample

©2009 Rio Tuctara Imvestverda 5. A. Joanpa Alimanestianu & Associates, Coplaza Arguitectos, Tropical Andes Ecoversity Team Augnst 2009 36



SANTUARIO TUCTARA

PUBLIC ELEMENTS

TRBAN CODE - sMART DEVELOPMENT

ENTEY FEATURES

Entry features shall contribute to the public
realm by announcing the individual domains,
providing an enhanced entry sequence for
visitors and daily Life.

+ E1 - Entranceway celebrating the transiticn
from the public realm to a private domain (P1)

ET - examiple of enramcevay o a privare lor
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URBAN FURNITURE

The public realm shall have a number of public
amenities that are in character with the overall
palette.

+F1 - Benches shall be distributed aleng pathways
and on the village zreens

+F1 - Tables shall be distributed along pathways
and on the village greens

s L A ip'T

Fl - bench example (Juego Espivall

F2 - rable example (Jusgo Espirall

PARQUECITO AMENITIES

A communal gathering space, the parquecito
shall be provided with elements that will
contribute and encourage commuaity gatherings.
Whether for informal. daily activities or formal
celebrations and events, the parguecite should
provide a range of options — the basic amenities
indicated below plus others that will answer
community needs.

*A1 - Earthen oven fueled by wood

+A2 - Wooden playground featurs

A2 - example of a plavground feanire

PUBLIC LIGHTING

Public lighting shall be limited to the primary
pathways and locaticns to conserve energy.
reduce light pollution, and preserve the rural
noctornal environment. Lighting should be close
to the ground to illuminate only the pathway
surface. It will be motion-sensor activated and
solar powered.

+ L1 - Solar security lighting with motion-sensor
activation

L1 - example of landseape lighing

Aupust 2008

AMENITIES
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SANTUARIO TUCTARA

PERMACULTURE

ALLPA DOCUMENTS - PERMACULTURE AND

PERMACULTURE PRINCIPLES

Permaculture 15 a design science focused on using
ecological patterns to mimic the productivity, drversity
and resilience of natwral ecosystems. Permaculture
mtegrates ecological social, economic, cultural
and architechwal considerations to design human
habatations in harmowy with thew environment.

Santuaric Tuctara will be a model of permaculture
design. Land-use and cultural mtegration strategies
will model sustamable development in a way that
respects the local culture, works to preserve native
plant and ammal species. regenerates the landscape,
and mcorporates this new commuanity mio the mulii-
cultural population of Cotacachs.

Peymaculture Design is a system that starts from
a strong ethical framewods then uses ecological
principles and systems to guide the design process.
We have used this ethical framework and praneiples to
create a holistic design for Sanmario Tuctara.

Bioregional Conrext: Inter-Andean Valley at 2,500
meters above sea level Cool to warm temperatures.
Native vegetation larpely replaced by agricultwre.
Strong presence of mative cultures. Connections to the
subiropical valley of Intag to the east. and to colder
regions in Imbabura and the Cotacachi mountams.
Cotacachi borders the Cotacachi-Cavapas reserve.
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IMPROVED LIVING

PEINCIPLES

AHpﬂ in Quechua means the Land, at its most

all-embracing — the landscape, the soil, the sky,
the cleuds, the myriad insects, the plethora of
plants, the animals, the relationships berween
beings, the smells, the noises, the stars at
night.”

- Javier Carrera 99
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SANTUARIO TUCTARA

PERMACULTURE
ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING ELEMENTS
SANTUARIO TUCTARA ('()
ECO-ETHICAL DEVELOPMENT 7”( - regional master plan
2 . = el - sector analysis

In keeping with the ethical principles of permaculture, landscape. i oc]
Santmario Tuctara is striving to create a space that . _ . B tng e o E 7. ) .
regenerates the ecology and culture of Cotacachi and Food. Tiligenins:  camelinnés (rigel- bak) il 1. Obgerve § interset ~Saealing oppaiuaties for - eIl

be cultivated in the low-lying marshy areas of the “Bosry s s Beeyn of obehdae” - engaging local leaders and keepers of wisdom - integration

beyond.

EARTH CARE:  Febuilding natwral capital
by creating swales, planting native species, and
reforesting the landscape. Santuario Toctara is helping
regenerate the biodiversity and namwal capital of the
Cotacachi region

PEOPLE CARE: looking after self kin and
community by making safe. healthy spaces where
each individual owner and family can live and grow in
harmony with natore. Santuario Tuctara will not only
care for its residents but will also create a sustamable
model for agriculture and building. This approach can
serve as an example for the people of Cotacachi and
beyond.

FATR. SHABE: By limiting consumption, avoiding
moeno-culture, distributing surplus in a fair manner,
and including the local pecple as partners, Sanfuario
Tuctara will develop a sustainable economic model
for healthy living.

DESIGN ACCORDING TO PRINCIPLES

Simiply declaring our ethics is not enough The design
and implementation of ow dream for a sustamable
community must embody these ideals.

KEY ELEMENTS OF THE DESIGN

Water: Both properties will harvest water into ponds
and cisterns and hydrate the landscape with contour
swales using the water available from the acequias,
rain-water catchments and springs.

Reforestation: Mative species will form the core
of the sh forest being planted on both properties.
Small intmate gathening places will be nestled into
offer abundance to inhabitants who walk through the
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property, and an ample harvest of fresh organic
vegetables will be available for on-site use and sale.
Individual owners will also have ferfile garden plots
for personmal vegetable and herb pardens nestled
between finit trees.

Soil Restoration: The hydrating swale system. erosion
control, and active soil bulding will regenerate the
depleted soils of Santmanio Tuctara Lowlands and
Highlands.

Beauty: The stoning views and losh landscape
will provide an intimate and sublime space for
peocple to live, work and play. This landscape will
be created following the natral comtours of the
land, accentuating the existing beauty by integrating
thoughtfiol cultivation with wildermess reserves.

® 5 @

2. Cakeh & dore encrgy - renewable energy like micro-hydro
Wik hary wivi o ) aiines” - catching water on the landscape
Productive systems lilke:
- aguaculinre
5. Obfain a yield - raised-bed gardens (camellones)

g Y] W O BN SITIDEY TR = w—pﬁndﬂftﬂ"ﬁ food forests

:lshmlble

4. liy g, [shia 2 . 3
?” | regilstion - creating opportunities for commuuity
Tl i o Tl L v G feﬂjhﬂﬂk

e childnes of e sowirih gasaniien”

- limiting use of the land to what will be

5 Ute £ vike rencevable -using [lamas for “mowing™ the grass

resowees & Gervices - on-site composting systems
- zeto-waste policy
- composting systems
k. Floduce no watte - grey-watetr systems
o it - composting toilets
Aupust 2000

- education and intepration strategy with local

comnumity
&. Infegrite rather - zone V living fence
Hean ﬁﬁh v 3
i N o el o - swales connecting landscape

- starting with a nursesy, creating a forest

9 e emall § clow cobetion _ 10 year land regeneration plan
TG IS 2 year education plan

Y

10 Uge £ valre .Jiwn;ihr
COONT | 3 1 O SO 1 50 D]

- poly-culture gardens

- diverse native forest

- zone \ edge maximized
- orchards

- aguaculture

- zone V edge
- camellones
G ; - lowr-lying ponds
" value + Hﬂ‘}ihﬂl‘ =l paths

Toery | Horti i e oo (ha i lieck. — cistemn pﬁgﬂh

UE bacsian T a wol-Daaden nah”
ﬂp
12, Creatively we |
respond fo c-hallgp

“m it rof wssing Mings o
Py arabed 3 oy vl Ba"

- harnessing real estate development trends
- helping spread permaculiure education and
knowledge

- creating a working model for the fitore



SANTUARIO TUCTARA PERMACULTURE MASTER PLAN

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING LOWLANDS

ZONE ELEMENTS PEREMACULTURE MASTER PLAN ZONES
All land should be put to practical use.

Zene T includes elements that can be seen from home
and need to be visited datly. Zone [T inchudes elements
that also need to be visited daily, or almost daily, but
should be a bit fasther away or hidden from the house.

Zone I, where people live, must be as aesthetically
pleasing as possible - and functional as well Zone IT
should be designed for landscape as much as for homan
needs. The landscapes of Zones IIT IV and WV become

ZONE I ELEMENTS

— A stone and soil hesb spiral planted with aromatic
herbs for latchen use.

— Cine to three lemon trees. close to katchen door

— A path wide enough for a wheslbamow, winding
up i a way that creates a beautifil vet useful cirenit
around the garden.

— Eevhole and broad garden beds around the path.
— Patio, lawn. and playground.

— Medicinal / aromatic herbs and flowers infegrated
with vegetables 1 the same beds.

ZONE D EI EMENTS

— A living fence separating this zone from Zone L

— Compost and worm-compost piles under the shads
oftrees.

— A little building for storing tools and produce, and
next to it a firewood storage place,

— Fruit trees.

— Free-range poultry in movable pens. If poultry is
— Garden beds to be rotated with poultiy pens.

— Other small to mid-sized animals.

— A pond with aguacnlge.
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SANTUARIO TUCTARA PERMACULTURE MASTER PLAN

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING HIGHLANDS

(Zone Elements continued....) PEEMACULTURE MASTER PLAN ZONES

ZONE OI ELEMENTS
- Camellones and other raised cultivation beds
made out of soil and compost
- Trellis plants, like achogcha, pranadilla, taxo
- Edible garden plants, mcluding roots, fiuits,
legumes. leafy vegetables
- Flowers and herbs
- Soil-improving plants. such as legumes
- An aquaculture system (pond)

ZONE IV ELEMENTS

- Fruit and nut trees, different sizes

- Companion trees and bushes, lagume trees

- Beehives

- Companion antmals. such as poultry and lamas

ZONE VELEMENTS

- Let nature grow and develop by itself
- Places to sit and enjoy the natural environment;
benches, old boulders
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SANTUARIO TUCTARA

PERMACULTURE MASTER PLAN

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

IMPLEMEXNTATION
LANDSCAPE AND INFRASTRUCTURE

ETEMENT

Implementing the tree oursery

Collecting seeds for the nursery

Nusery mantenance

Zone I ponds and irngation. suevey and mmplementation

Camellones system implementation

Swales sutvey and implementation

Property borders survey and implementation

Highlands irmigation and ponds system suzvey and implementation

Lot borders survey and planfing

Pathway development
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RECOMMENDED TIME OF YEAR

August, to be ready by the begiming of September

September to November

September and ongoing

July to September

October to December

October to March. depending on trees from the nursery or bought

October to Masch. depending on trees from the nurzery or bought

July to September

October to March. depending on trees from the nursery or bought

July to September

Aupust 2008

IMPLEMENTATION

RECOMMENDED PERSONNEL

RGS personnel 1o train musery manager

BG5S personnel and nursety manager

BE.GS personnel to provide 6 days training to nursery manager

RGS personnel and local crew

BGS personnel nursery manager and | or caretaleer. and crew

BEGS personnel nursery manager and / or caretaleer, and crew

RGS personnel, nursery manager and |/ or caretaker, and crew

BGS personnel nursery manager and | or caretaleer. and crew

B.GS personnel nursery manager and / or caretaker, and crew

RGS - Network of Seed Guardians
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SANTUARIO TUCTARA

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

PERMACULTURE MASTER PLAN

SUCCESSION PLAN

SUCCESSION PLAN

Succession 1s a natwal ecological process whereby

ecological systems evolve from simple systems with PHASE ONE: PIONEER Especie Descripeion Tiemipo de Transplante Especie Descripeion Tiempo de Transplante
low biodiversity to complex and diverse ecosvstems, Desde la Semilla o Estaca Desde la Semilla o Estaca
.1'!- P ; : : i Jratmie. (£ 15 Mot Trinitaria arbusto 2 meses Guarangos Silvestre  arbuste denso 3 meses
Pe1macuinnﬁ is, m part. the art of speeding succession. Description: The Phase One strategy relies on living mulch and hardy Lawrel de Cera arbustiva 3meses Uiia de Gato arbusto cobestor 2 meses
MU‘-’lﬂE_ a degraded laud'.gcape from bare EID‘-_“ld pioneer species. This phase is essential for PIEPBI;HE the zo1l for the Sacha Olivo arbustiva alta denszo 2 meses Pencos bromelia gigante 3 meses o planmlas
mto a dﬁEﬁE ..aﬂlil PI’CIduCTlTE forest g‘:’i.t‘d-&ﬂ requires next stage of succession. '[_,73j_1;|g seed balls, cover CIops, and h_ard.}r tres Chilea arbustiva denso 2 meses E‘SP:I-.ﬂC- de Miote arbusto denso 3 meses
advancmg mP’dI:"_' through the pioneer and secondary species (ourse trees), this stage will allow more delicate species to thrive Lupinos arbusto 1% meses Chanchacos arbusto 3 meses
phases of succession to arive at the eIy SCnEyE L, in the next phase of planting. Higuerilla arbuste alto v denso 2 meses Guanto Panamefic  arbuste alto ¥ denso 1 meses
level. Itis not enpugh o ""mpl} Piam frut t_Ee“" First Truenc arbusto denso 2 meses Chamanas arbuste pequeiic denso 3 meses
we must plant mtrogen-fixing pioneer Spetes (often Sacha Quishuar arbusto 4 meses Casantillos arbuste denso 3 meses
confiised with weeds) to help break up the SE_Jil and add Kehica sibitaate diais 1 Allpa Anis arbuste pequeiic e
AR Thm"?"e must plant “nurse trees” to further Bambni Andino arbusto 3 meses Canelillo arbusto 3 meses
bre;k up the soil E"_ld provide shade for the tender Locrchomas arbuste alto v denso 2 meses Meoras Silvestre arbusto cobertor 3 meses o estaca
fiuit, nut and flowering trees we want to showcase m Fucsias arbusto 3 meses Cholan arbusto alto 3 meses
our final forest Guanto arbusto denso 2 meses Jullag arbusto denso 2 mese
This process will take several vears and is closely
tied to the nursery element of design, which will give
us species needed for every phase of succession. At PHASE TWO: ESTABLISHMENT Especie Descripeion Tiemipo de Transplante Especie Descripeion Tiempo de Transplante
the point when they are needed. the species will have T 1236 he Desde la Semilla o Estac Desde la Semilla e Extac
been started and be at a level of maturity that will help Ll el Alizog arbol 4 meses Chirimoya arbol fiutal 7 meses
achieve rapid growth. Description: In the establishment phase, diverse perennial species are Nogal arbol alto 6 meses Duzznos arbol pequefio frutal 9 meses con ingerto
The succession strategy will have fwo primary phases planted after they have had time to mamue i the greenhouse. The .-“'Lcacigs Silvestres arbol 4 meses Manzanas arbol pequeiio fiutal 9 meses con ingerto
followed by a third, At phase. These phases pattern of planting hardy species to prepare the soil continues, but now C.ﬂ.pﬁ.lll arbol denso & meses P:.?umtnu arbol fiutal 3 meses
overlap with one another we have a more stable micro-climate. more soil meisture and mere Tilos arbol 4 meses HNizpero arbol fiutal 5 meses
ability to mtroduce delicate species. We begin to form poly-cultural Amayin arbol 5 meses Hizo arbol pequedio fiwtal 5 meses estaca
guilds and build multi-level forest gardens with climbing vines, trees, Poma hlacui arbol 7 meses Tomate de Arbol arbol frutal pequeiio 4 meses
bushes and ground cover Rapid-growing trees start to create a shade Sacha Capuli arbol denso 5 meses Chigualcan arbol fiutal 4 meses
canopy. Many plants will still need human care. Molle arbol denso 5 meszes Urilla arbusto denso frutal 4 meszes
Qoizhuar arbol 5 meses Moras arbusto denso frutal 4 meszes
Guabas arbol fiutal 4 mees Limones arbol pequetio 9 meses
PHASE THREE: MAINTENANCE Especie Descripeion Tiemipo de Transplante
Time frame: 24 months and beyeond Bromeliss colpaiite Bevixia ngﬂz:uﬁii
Descripfion: Now we see a young forest. vibrant and alive. Volunteer Muzgos colgantes introducir
species will start to appear m the new micro-climates we have established. Orquidias colgantes introducir
WNew burds, lizards and butterflies will arrive — this 1s Mother Earth telling Taxo trepadoras densas 4 meses
us we are on the right track. We mitroduce the most delicate species. By Granadilla trepadoras densas 4 meses
creating a variefy of micro-climates across the landscape, we are able to Maracuya Negra trepadoras densas 4 meses
plant species that are on the edge of or even cutside their normal plantng Platano Lojano atbusto frutal 6 meses
zones. We begin introducing coffee, bananas, and other more tropical Café de la Sierra arbusto 3 meses
species. In this phase only the rarer and more delicate species will need
direct human care. Wow much of the work becomes harvesting. keepmg
paths clear, and cyching mulch and compost material mto Zones I and
o
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SANTUARIO TUCTARA

WATER SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

WATER AND THE LAND
DESIGN PARAMETERS

- harvest and store 25 much water as possible

- redundancy in water systems (eg grid, well,
ponds, cisterns)

- lovdrate subsoil and topsodl for plant growth,

- use water as 2 connecting and governing pattern
across the landscape

- model sustainable water use

- clean/filter all water flowing on and off the site

OPTIONS

Brigf In the Ecuvadorian permacultnre movement
there i3 a differentiafion between harvesting water
and planting water This reflects a deep cultural
understanding of the different strategies of sustainable
water management. “Planting water”™ desenibes
strategies to hydeate the landscape “Harvesting
water” describes strategies to save water i catchment
systems like cisterns and ponds.

Harvesting Water
- hard-swiface catchment
- roof catchment into cisterns
- landscape catchment
- irigation ditches
- kevpoint ponds

Planting Water
- patlring lot run-off control and filtration
- path run-off control and filtration
- keyline contour systems
- swales
- terraces

EECOMMENDATIONS

We recommend creating imtegrated water harvesting
and hydmation systems for both properties. Both
hyydration and storage strategies should be connected
to the water system by overall design The water
catchment cisterns and ponds must have overflow
systems that connect with keylines and swales.
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GREY-WATER LIVING FILTER

Concepr: The wastewater coming from sinks, showers
and laundsy 1s called grey water. It is fisll of nutrients
that can be used by plants. This water passes through
a hiving filter, a set of four boxes (also referred to as
ponds) filled with plants that eat the wastes 1t carries,
cleaning it and tning it mnto fresh water:

MATERTATS

- Pipes coming from the honze

- An odl trap. consisting of a small box of bricks
with a lid

- 4 small ponds of ferrocement

- An cuflet, made of ceramic, stone. and ferrocement
commecting to an irrigation channel or gravel sink

- Pipes connecting all elements

IMPTEMENTATION

Grey water coming from a house connects to its own
independent drainage system — a series of pends. The
size of each system must be calculated according 1o
each family’s use of water.

The first of these ponds is tightly planted with reeds
wm such a way that the roots form a mat that prevents
solids from flowing to the next pond. The second pond
lias half as many reeds plus floating plants. The third
and fourth ponds have no reeds, only Aoating plants.
The fowrth 15 finally clean encugh to have fish.

Through an outlet the pond water leads to etther a
nearby wrigation channel or 2 sink dirch, consisting
of a 50x50x200 cm trench filled with gravel and
surromirded by trees - such as willows, alisos, or fiuit
trees - that doink up and evaporate the water.

POLICIES

- Avoid oils in the system Oils can be stored in bottles
for recycling

- Only bicdegradable scaps should be used. The living
filter can digest some petrolemm detergents, but it is
better not to overload it

- Other substances that reach the filter should alse be
bindegradable. Non-biodegradable substances should
be stored for recyeling

CLEAN WATER - WASTEWATER

WASTEWATER
DESIGN PARAMETERS

- grev-water filters

- connecting with gardens
- single system

- separate systems

- sand filter

- living filter

- garden filter

EECOMMENDATIONS

We recommend separate systems., onme for the
Lowlands and one for the Highlands, Thus will reduce
maintenance and allow for simphicity of scale.

We recommend that dry compesting toilet systems be
used. They are a simple and cost-effective schution,
avoiding complicated black-water treatment systems.

Watson Wick wet totlets could provide a sumple and e
ecological alternative. See page 49. ; "J"; gt . :

o it S e gt
grav-waier filtvation tank concealed with lush vegetation
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|
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grev-warer filter diagram
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SANTUARIO TUCTARA

WATER SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

CENTERAL SWALE ON CONTOUR
PURPOSE AND ADVANTAGE

- Control erosion and hydrate the landscape
- Connect the landscape

DESCEIPTION

Integration: The swale will help tie together the
landseape. It will inteprate with the living fence
system, and provide a natural boundary between the
upper and lower parts ofthe platean areas. Depending
on preference of style and needs, the swale can be
of low and more sparse tertiary forest species (eg
orchard). The swale can be crossed by bndges or
simple foot paths, and will allow for a light truck to
pass over it without harming the truck or the swale.

Allowing the landscape fo inform how we hve: The
swale reminds us about the flows of water and energy
across the landscape. It allows us to capture water,
stop erosion, and have a daily reminder of the gentle
curves of the landscape.

Curving- The curve ofthe swale on contour will create
different spaces on the property and allow for the

feeling of more space to grow out of the landscape.

swale diagrammatic section
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SPECTFICATIONS

- 80 centimeters deep by 2.5 meters wide

_ oilant F

- multi-layer

- planted with a living fence or larger trees on
bottom edge. Smaller shrubs and bushes on upper
edge. Natural growth in the middle

IMPLEMENTATION

- by hand
- on contour

- planted quickly

Maintenance: Integration with Zone IV maintenance
plan.

CISTERN
FUNCTION

Water storage: 73,000 liters of water stored at all
times. Fed by a solar pump from the upwelling just
off the northeast side of the property in Area 5.

Pressure: This cistern will be used to pressurize the
orchards and Zone T gardens

Loskout: The cistern will be covered with a pergola to
become the terminated wista of the entrance road and
the Highlands lockout towards the distant mountains.
This country-garden pergola will be covered with
vines, and will mark the gathering of water.

AESTHETIC DESIGN

An octagonal bamboo-fiame pergola overhead will
create a sunlight-dappled atmosphere underneath.
This will be the perfect place for picnics and social
gatherings, to complement the meditation overlook on
the lower part of the property.

Garden: A garden will surround the cistern in a
mandala pattern. Flowers will bloom all year around

and create an immensely fragrant and attractive space
to which birds are likely to be attracted. Humans will

find it very appealing to spend time in this amazing
space and chat with the neighbors.

Fines: Vines will climb the sides and roof of the
stucture, hiding the cistern and creating a preen
space.

Pergola: Builtof bamboo or timber, this light structure
will hide the cistern with a functional neighborhood-
gathering space.

CISTERN BUILDING SPECIFICATIONS

Tank: A ?m x Tm ferrocement tank holding 75,000
liters will sit on a powred. reinforced-concrete
foundation. This tank will need to be built by
ferrocement experts, such as those at the Ecuadorian
Permaculture Network

Timber frame: A weatherqesistant stroctore of
eucalypius or pambil palm will be built around the
cistern It will have lattice work around the outside
and a solid wooden floor so that picnics or even dances
can be held in the space.

Filter: A stmple sand filter will help keep the water clear
of any pesticide mn-off or bacterial blooming once it is
drained out of the cistern and on its way to be used.

WATER HARVESTING

MAINTENANCE

Both the ferrocement and pergola will need some
amounnt of mamtenance. The ferrocement tank will
need to be checked every six months. The caretalers
can easily be tramed to inspect and perform minor
maintenance needs. With regular checkups and
needed maintenance, the tank can last many years.

NEIGHBORING LAND-USE STRATEGY

In order to fill this tank easily and to create a natral
pond from the snrfacing agquifer. it will be necessary
to cooperate with the hacienda to clear out some of the
cane that prows just on the other side of the northern
property line.

The pond can serve as a water catchment basin to be
used by the hacienda for irngation watering cattle,
or simply as a pleasant place to sit. It will not affect
Hacienda land use in a pegative way A run-off
filter any muen-off from the Hacienda property to keep
the pond and cistern water clean.
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SANTUARIO TUCTARA

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

WATER SYSTEMS

WATER HARVESTING

RESERVOIES
POND ONE - Northwest comer of the Lowlands

DESCEIPTION

This pond is formed by a dam that also acts as a bridge
for the single-lane road entering the property from the
west. It will hold a large amount of water and will
overflow into an irrigation channel aleng the middle
contour of the property, just below the swale.

The pond should be stocked with fish and allowed to
become a beautifiul habitat for different species. As
one of the first things seen on the property, the pond
will provide a stribang introduction. It is bordered on
the west by forest and overlooked by the caretaker’s
house. As the road crosses the gully, it will also act as
a dam to create a beautiful and productive pond. Thas
mtegration of road, dam. and pond into the landscape
will eloquently express the principles of permaculture
design.

DETAILS

Gabions, packed earth cobblestone, gentle back
slope, deep lower edge. gentle edges sloping north

and west.
PRINCIPLES OF DEVELOPMENT

Gabions: Using gabions will cut the costs substantially
from coovenfional methods while maintaming
stroctural mtegrity. In keeping with the owner
developers” wishes it will also provide a working
model for large-scale applications in the region.

Egy Point: Building the road'dam across this key
point of the landscape will maximize water retention,
ACeqia.

Integration: The pond will be integrated mto the
overall land-use design in several ways. First and most
obviousty it will serve as a multi-functional road/dam.
Second, the pond will provide an additional source of
grigation water; it may also supply water features cn
private lots. Waterfalls, ponds and wetland systems
can be fed from the overflow of this pond with little
or 0o pumping.
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Permaculture Implementaiion: This pond should
be maintained, or at least overseen, by permaculture
experts to assure its imtegrity for habitat and
functionality. The overflow will need careful attention
to integrate properly mto the water design.

Maintenance: This pond will require little or no
maintenance. Occasional cleaning-out of lilies and
algae for use in the caretaker’s compost system will
keeep the pond clean and clear for aqua-cultural usage
and aesthetic value.

POND TWO - Eastern side of the Lowlands

Pond Two will be a simple pond near the camellones,
created by scraping some earth away to be integrated
wmto the camellones system. The resulting shallow
pond will be filled contimucusly by the agquifer The
run-off will feed into Rio Tuctara This pond will
mcrease the aesthetic quality of the east-facing view
and provide habitat for frogs and bards.
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Plan of dam and Pond One

View of dam, gabion consiruction

FPond 1 illustration, gabion construction




SANTUARIO TUCTARA WATER SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING AQUACULTURE

AQUACULIURE
DESCRIPTION

The first pond, half a meter deep, will be cmamental
and perfect for batlung The subseguent ponds will be
for agpaculiure. Raising tilapia and kot (one species
for each pond), will provide on-site fresh fish and
addztronal meome for the caretaleer

FUNCTION

The whele aguaculture system will be a mulfi-
functional system.

SOCTAL

The first pond will function to create a neighborhood
space for playing and bathing 1 a beautifl forest
sefting. Tlos pond will be 50 centimeters deep and 4

meters wide. It will be a great place to hang out and
play with Jads.

FOOD

The lower two ponds will be deeper and less wide.  Aguaculnre pond . e AN e Sy
They will have crenellated edges and provide perfect '
habitat for kod and tilapia - fresh fish for the residents
of Sanfuario Tuctara.

AESTHETICS

The bubbling spring and clear water. cascading
streams and deep pools set amidst a forest will provide
an idyllic place to walk where residents can hang out
or read a boolk

MAINTENANCE

The fish will need to be harvested for foed, and algae
and lilies harvested for compost.

e A e
— et '-‘.“_6'_-?'.'

BUILDING PROCESS

Dig out the spring and hine it with gravel and sand.
Build a small stone wall. Create flow forms between oA D, e
the ponds. Dig and line the lower ponds. Connect the bl e

ponds with the acequia. Depending on the ropegraphy, an aguaculiure pond can be s SPILAWAM T
emclosad by stone walls and Iined with 40cm of gravel Lous
by g L= FoLya s : S e
Hes o CHANNE_ B AL S0 e
. hif S

Feanocemenr tanks,
h50 ~ 2 WM.peep
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SANTUARIO TUCTARA

ENERGY SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

ENERGY SYSTEMS
DESIGN PARAWMETEERS

Energy use will follow the gmiding principles of
Permaculture Design. This means using appropriate
and renewable energy sources for both properties.

- low-energy-use design (energy reduction)
- tedundaney i energy system

- ease of maintenance

- ease of repair

Highlands: Shared energy system
Lowlands: Individual energy systems

OPTIONS

Sources gf ensvgy
- photo-voltaic system
- wind power
- micro-hydro
- Eas pumps
- propane
-wood

Reducing consumpiion
- passive solar house design
- energy-efficient appliances
- stove/oven
- washing machine
- dryer (use ocutdoor drver)
- wood-buming stove

- root cellar

- passive solar water
- solar ovren and stove
- msnlation

EECOMMENDATIONS

Our recommendation is to design every house
according to stict passive-solar and infesyated-wood
heating systems. Any pumps or other systems that are
integral to the land-use system should be connected
with redundant renewable systems.

A passive solar house m thes climate should have
east- and west-facing windows to catch and store the
moming and evening sun. The architectural desizn of
the house should integrate thermal mass on the inside.
which should be painted 1n dark colors to store heat

The stove, oven, backup water heater and in-floor
heating systems will all be integrated into a single
wood-fired system

Each house will be plugged mto the grid, tut also will
have redundant renewable energy sources for key
services (water pumps, lighting, etc). Each honse will
have its own battery bank and AC electricity system.

We recommend micro-bydro and wind power as
the renewable sources used for backup and essential
systems.

SOLAR HOT WATER

Concept: The sun is the main source of energy for owr
planet: it’s free. powerful. and sustainable

Given Cotacaclu’s available sunlight theoughout the
vear, solar showers are a good option for a main water
heating system, helped by a firewood baclup for the
clovdiest days of the vear

MATERIATS

The proposed sclar shower system consists of

- The water heater. made of a shallow metal box
painted i black, with a coppet tabe coil and glass
cover

- A thermostatic storage tank to provide water for
the honse by gravity

The backup system consists of:

- A metal tank above a fireplace, stove, oven or
other firewood-powersd element, connected to the
water grid and vsing thermal siphon force

IMPLEMENTATION

It 15 recommended that each house have 1ts own solar
system and backup.

Baclup system should be placed only in connection
with a pmlti-use wood-burning stove, not something
that’s only fired to warm the water.

WIND POWER

Windmull: Production of energy (electrcity) for
specific elements (pumps for example)

Wery important as a general baclup energy system for
the property. Depending on the needs. one or more per

property.
AESTHETICS

The model doesn’t show major vamation from the
typical US desizn. Windmill tower can be used to
grow vines (fuits or otherwize). Vines will climb the
sides of the struchire, luding 1t

STRUCTUEE

Steel and tin, as available om the market. Can be
second-hand. Probably best to buy in the TS,

Eatteries and wiring can be obtained in Ecuador. and
local people can do the mstallation.

The structure, the wiring znd batteries will nesd
regular maintenance, at least once a vear

PLACEMENT

Windmills need to face strong winds, so they should
ot be placed behind windbreaks. Best results are
achieved by forming a fonnel with living fences,
directing wind towards windmills.
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SANTUARIO TUCTARA

WASTE SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

WASTE MANAGEMENT AND RECYCLING
DESIGN PARAMETERS

- low consumption
- ZEro waste

- Waste 5 A resource

- use of all non-toxic waste on property ot in
community

- organization and distribution of all excess
TESOUICES

OPTIONS

- household composting systems

- COMMUNItY composting system

- buried mulch

- animal feed

- use of cellulosic material as fiel

- recycling of glass in building projects
RECOMMENDATIONS

Composting: We recommend household composting
systems for both Lowlands and Highlands. We also
recommend larger-scale composting infrastructure for
each property to complement the caretaker’s market
garden All organic material will be composted in the
household or development systems.

Filieo wh 3

[l Foe cuaing

Waste Separation: We recommend household waste
separation systems (plastic, compost, cellulose, glass)
and larger community systems that each household
can empty mto.

Recycling Pichup: Separated waste can be picked
up by a local service or taken out on a weekly or
bimonthty basis. Individual families should not be
relied upon fo take the recycling to its appropnate
place. Transportation of recyclable material can form
a part of the caretalring family’s weeldy routine.

Toode Waste Policy: Batteries, computers, efe: Ecuador
has limited capacity to deal with toxic waste in a safe
and healthy manner Becanse of this. each ownes/
developer, and the development as a whole, needs to
be responsible for finding ways of dealing with toxic
wastes. The Santuanio Tuctara Permaculture Team
recommends that batteries and psed electromics be
collected twice per year, and sent back with imndividuals
traveling to the United States or Enrope where toxic
waste disposal systems are common

Plastic Policy: The use of plastic will be kept to
a minimmm  Plastic that cannot be avoided will be
rensed or recycled.

CONTIRMOUS composiing system
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COMPOSTING TOILET

40% of all the water we use literally gets flushed down
the drain.

In an ecclogically sensitive location like Sanfuario
Tuctara, where the water table is very high flushing
bhoman waste into the water table is stmply not an
optica.

Composting toilets, or dry samtation systems, are a
simple and emvironmentally friendly way of disposing
of human waste. Dry composting systems tum human
waste info fertile compost to be used to ennich the
soil

Sanitation and aesthetics are key aspects of composting
toilet systems. Low maintenance and ease of use are
also important.

Essential to a properly functioning composting toilet
system iz mamtaining the correct ratio of carbon to
niftogen. Human waste is mostly nifrogen. so adding
carbon (like sawdust from local mills) helps balance
the ratio to the correct 3:1 nux that allows odor-free
composting.

Santuario Toctara will nse well-designed composting
toilets to add fertility to the landscape, avoid pollnting

WASTE MANAGEMENT AND RECYCLING

ALTERNATIVE TOILET

WATSON WICK WET TOILET

Whatson Wicks, also known as pumice wicks, are a
very simple, inexpensive septic system altermative:
shallow, subsurface bic-swales desipned to reuse the
nmutrients and water in blackwater for irvigating and
feeding plants.

- all solids naturally dissclve

- the waste iz never handled so there are no
dizease vectors

- 00 odors

- supports vegetation growing close to the house,
even edible food can be grown (with the exception
of roots foods such as carrots)

- can be easily dimensioned and scaled to the need

- 0o need to collect into one large collector —each
toilet can be directly connected to cutside.

- cost of construction and skaill level 15 nunimal

- 0o maintenance or emptying is necessary as for
septic systems
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SANTUARIO TUCTARA

LANDSCAPE SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

TREE NURSERY
DESCRIPTION

A key part of the Santuanio Tuctara permaculture
plan 15 the creation of a nursery. Tlas will allow the
trees and other perenntals to start mamnng and help
speed the snccession of the landscape from its curent

damaged state into productivity and health.

The mursery can alse become a comerstone of micro-
enterprize for the residents of Santnario Tuctara and the
local commmnity. There 43 currently no comparable
muysery in the netth of Ecnador, and by establishing
one on Sanmario Tuctara we will help steward the
biclogical health and wealth of the area and create a
sustainable income for the community.

CAMELLOXNES

Camellones (elevated garden beds) will serve to
cultrvate swampy areas and will revive an ancestral
Andean cultivation method.

They can be used to grow vegetables, grains, and
other crops organically, with a lugh level of crop per
area and a minimum of trigation

They will provide a beautful, eve-catching garden
bed design with a high degree of diversity.

SPECIFICATION

Elevated garden beds. at least 40 cms high to allow
dramnage. swrrounded by swface water or swampy soil
and pathways.

Shapes of beds and patterns of bed organization will
follow requirements for erosion contsol and water
management. An expest needs to be hired to do the
imitial design. Beds should remain as designed for
as long as they are needed and should be reinforeed
EVEry yeat.

PLANT TYPES

A doversity of plants should be grown on the
camellones, mcluding: vegetables. grains, leguminons
plants, perennials and annuals, lots of flowers (to
aftract bees and other beneficial msects) and asomatic

herbs, fruits. chimbing vines, ground vines and small
plants.

OTHER ELEMENTS

Toolshed: crganic fertilizer production area: conpost
piles. bokashi, and vermicompost; living fences to
provide organic materials for fertilizers and mulching:
pathways.

IMPLEMENTATION

- Diesign phase

- Clearing the land

- Shaping the beds

- Planting and cultivation

Flacement : In swampy areas of both properties, the
center of the area will be dug ocut to create a pond
(aquaculture system)) with spillway. This pond will be
the outlet for the camellones system’s excess moistare,
Soil from the excavated pond will be used to budd
camellones.

MATNTENANCE

Will need regular mantenance with daily visits and at
least three full man-days per week.
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SANTUARIO TUCTARA

LANDSCAPE SYSTEMS

ALLPA DOCUMENTS - PERMACULTURE AND IMPROVED LIVING

VEGETATION

HUERTAS DE LA CASA (KITCHEN GARDEN)

General Greneral

CULTIVOS, CAMEILONES (RAISED PLANTING BEDS) Creneral

HUERTA DE PLANTAS MEDICINALES Y AROMATICAS (MEDICINAL

Menta, matico, salve rial manzanilla ortiga
negra ¥ blanca, hierva Inisa, cedron, romero,
lantén escansel tipo, caléndula, manga fagqui,
sacha zanahora, clavel de spelo, valeriana
pata de pajaro, hierva del corazon, ruda, santa
maria, sango rachee, bledo, hierva de la fuerza,
besros, chamico, cruz casha, zabila

BARREEAS VIVAS (LIVING WATLS)

Guanto, chilca, guarangos silvestre, ufia de gato,
pencos, espino de mote, chanchacos, guanto

Cereale Maiz, tngo, cebada, centeno, quinoa, panamefio, chamanas, troenos, higuenllas,
silvestre
Trepadoras  Fréjol, achogcha, lenteja, arveja, aji rocotos,
Cobertores  Zapallo, zambo, frutilla sitvestre CORTINAS ROMPEVIENTOS (WINBREAK)
Tubérculos  Jicama, camote, arracacha o zanahona blanca, General Ahsus,nuga],chﬂlan,msmhfeshﬁ,capm,
papa, ocas, mellocos, mashua, mizo tilos, chileas, moras silvestres, jollag
Otros  Habas, chochos
TREPADORES (CLIMBERS) CORREDORES BIOLOGICOS (BIOLOGICAL CORRIDORS)
: . ; (Greneral  Alisos, cholan laurel de cera, sangre de dmgo
Perennes  Taxo, granadillas, maracuya ne cidrayote,
moras o andino, colcas. tuenos, olivos silvestres
bambi andinos, hipuerilla, trinitanias, arrayan
Anuales  Acho 1 SR J e A2
gcha. frejol gualea guishuar, sacha quishuar, piperaceas, chilcas,
porotén, camizo, locrohomas azul y rojo.
HUERTOS FRUTALES (ORCHARDS) o el
Arboles perennes Capul';gmhas,agtmmte,cbiﬁmu}rm,d_mnmus,
manzanas; gasico parckon, nispen; higo TECHO VIVO (LIVING ROOF)
Arbustos perennes 'I'nmate de atbol, chipmalean wvwilla, moras, (General  alfalfa trebol, cebada, trigo, avena pasto
limones milinn_ray prase, capuchina bledo. amarantho,
lenteja. arveja, and kiloyun
Ciclo anuales  Babacos
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SANTUARIO TUCTARA

AN EMERGING ARCHITECTURAL LANGUAGE

ARCHITECTURAL GUIDELINES - 4% EMERGING ARCHITECTURAL LANGUAGE

The built environment of Santuario Toctara is the
result of an emerging architectral langrage. one that
combines native mowledge, colonial influences. and
ecological advancements. It is based on a sustainahble
way of hife and develeps based on evolving needs,
research of site conditions. climate. and local building
knowledze and materials.

The architecture of Santoanic Tuctara respects and
complements the natural beauty that swrrounds it
It secks not to compete but to harmonize Homes
are human-scale, one-storey buildings that hmg the
ground, allowing them to become mostly hidden
Avclatectural spaces answer different human needs:
solinde and privacy, community, and openness
to pamwe.  Aschitecture is designed for daily life
and everyday enjoyment by integrating the built
environment with the sumrounding landscape.

Permaculture s crucial to the design of the home as
well as the site. A mumal exchange exists between
the architecture and the landseape. The designer must
consider the needs of the land as well as the needs of
the building so that they can benefit from each other
The gardens_water-collection tanks. grev-water pools,
and other features of permacnltore Zone T are desipned
simultanecnsly with the house. These features are
essential to creating a self-sustaining environment.

I Local Response

Bsfore the design process beging, one must
properly site the building accovding to the local
climare and conrexs, especially considering the
51, wind, and views.

Building opology rgflacer simple  massing
infiuenced by maditional designs and highlights
outdoor spaces. Tnspived by nanwe and the
climate, Iving spaces ransidion easily fiom
interior 1o extarion, encouraging eutdoor ving
spaces.
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I The Principle of Permaculture

Fermaculnwe iv essential to the design of the
howse, allowig the built environment fo work
with manre i become self-susmaming. Natwre &5
an eszential part of everyday Iife ar Sammuavio
Tiictara.

Aupust 2008

117 Natural Strucrural Materials

Local natral marevials wall help create

a sustamable emironment as well as an
architecrural language thar is aopropriate for
the climare and for the site. Sanumio Tuctara
will bengfir friom native ar well as advamced
comsirction technigues.

I Celebrating Sustamable Techniguer

Sustainable systems are infegrated with the
archireciure vather than simply added on. Such
rechmigues ave celebrated becanise they result
in an architecnme thar is beaunful as well as
self-sustaining.

52



SANTUARIO TUCTARA

LOCAL RESPONSE

ARCHITECTURAL GUIDELINES - AN EMERGING ARCHITECTURAL LANGUAGE

LOCALRESPONSE

The first step in achieving sustainability is to propetly
site the building on the lot according to the climate
and context Three main influences impact all sites at
Santnano Tuctara: the sun. the wind, and the views
towards the colossal mountains - Father Imbabura and
Mother Cotacachi

SUN : EAST AND WEST
Cotacachit daily nim primavily affects the aast and west
facades. However, the survounding mowninins block facades

from early morming or late aftermoon s horizontal rays,
avoiding the need for substanital protection.

RECOMMENDATIONS

Longest facades should be oriented sastwest The rooms
with emrly activities should be facing east fo receive the
first sunlight. Rooms oriented fo the west will be warmer
during the night after catching the last sunlight.
Windows can also be placed so that inferiors can bengfit
[fiom divect solar heat:

No large trees should be planted in a way that blocks
sunlight that could heat the walls and provide natural
light to inferior spaces of the east and west facades.

WIND RECOMMENDATIONS
Emwim.[ : ot o b, providing - Houses and opemings such ar windows should be
" i designed to take advamfage of east fo west oyoss-
' ventilation. If protection is necessary, landscape or trees
can provide profection from heavy winds. However, this
landseape must be placed at a distance from the house so
that sunlight can siill heat the walls.
-~ e
- L
o - Bisy
THE VIEW w2 RECOMMENDATIONS
The prominenit movntains, Father Imbabura and Mother = il L
Cotacachi, are amazing features of natwal bemuty that - Buildings and outdoor sitting areas should be oriented
mmmﬁmmhmum muwd:ﬂ:ebmﬁdmﬁ::ﬁmﬂﬂmm
; Cotpcachi is northwest. natural beauty nwrownmding . Tdeally, windows
should frame the southeast and northwest mounifain
L5 VIEWS.
~Toim
%,
ey
,."‘:;'L "‘I""-\.,,ﬁ:“_
SE- i,
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SANTUARIO TUCTARA

TRADITIONAL BUILDING TYPOLOGIES

ARCHITECTURAL GUIDELINES - AN EMERGING ARCHITECTURAL LANGUAGE

TEADITIONALBUILDING TYPOLOGY

During earlier centuries simple building typologies
natorally evolved over time in the region. They were
originally imported by settlers and were gradually
modified by later generations to correspond to their
needs, ways of living, and the local context. The
simpler. smaller versions were appropriated by
modest families and the larger ones for haciendas.

In all cases the simplicity of these typologies
corresponds  to  rational ways of building,
eliminating complicated technigques and additional
materials, thereby reducing construction time and
costs. These building types are also generally easier
to repair and modify, adding to their resilience and
sustainability. They are also highly livable.

Becanse the Cotacachi climate is temperate, living
cutdoots is a pleasure. To take best advantage of this,
all these typologies provide covered enmtrances or
‘zagnans’, corridors and lving spaces in the form of a
‘soportal,” and exterior courtyards.

CLUSTERS OF BUILDINGS

While the diagrams to the nght display single-home
be complemented by ancillary buildings such as
bedroom cottages. work studios, and sheds. These
should be placed so as to create attractive and nsefill
cutdoor spaces.

Rectangular Shape

This simpls rectanguiar shape includes a
zaguan within the building envelope, facing
the public realm The sopovtal fo the rear
acts as an exterior coverad passage and/'or a
open-air courtyard in the back.

L - Shaped Configuration

This building type is enlavged with a back wing
interded for more private usage. The courtpard
in the back is now surrourded on two sides of the
house. On the right, a wide soporial serves as a
awalkway accessing infevior spaces.
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Z - Shaped Configuration

The added wing to the front is intended for
more public activities. Ax in the L-shaped
fipe, the back wing and courfyard ave for
private aciivitias.

Aupust 2008
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L Shaped Configuration

The building has been enlarged by two wings
surrounding a private courtyard in the rear
A nmrow soportal on each wing provides

a covered outdoor walkway giving access

to interior spaces. A larger soportal in the
centar provides a living space overlooking

H-Shaped Configuration

The largest building tpology adds two public
wings in the front, nrvounding a more public
courfyard. The cowrtyard to the rear is the
private domain lined with soportales on three
sides.
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The Zaguan or Entrance Porch
OUTDOOR LIVING SPACES

The Zagnan is a generous entrance porch within the
building envelope and a very important welcoming
space to the interior of the home. Tt provides covered
outdoor space for working and enjoyment while
facing the more public realm.

Three traditional outdoor spaces are recommended:
* The Zaguan or Entrance Porch
= The Scportal - Wallway or Living Room

» The Courtyard

Courtyard

Walkway Soportal

Living Soportal The Sopertal : Walkway or Living Room
Zaguan The Soportal, covered by the extensions of the building

roof and supported on columns, lines the long facades.
There are two types. A soportal can be a covered
exterior walloway giving access to inferior spaces, as
shown in the photo on the left. It can also be a covered
extericr living space, as shown on the right.

The Courtyard

The Courtyard is very smportant for rural living. It is
considered the heart of the home. The photo on the far
left shows a large courtyard in a traditional hacienda
open to the sky for herb gardens and other sunhit
needs. Portions of the cowrtyard can also be covered
by trellises, perpolas, or trees. Trellises or pergolas
should be built with local eucalyptus and treated with
linseed oil to protect them from the rain. They can also
be combined with local metalwork as displayed in the
right-hand photo.
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THE PRINCIPLES OF PERMACULTURE ZONE 1 GARDEN

Onece the building is properly sited, the architect and

permaculturist will develop a plan so that the natral
and built environments can be desipned together. bads
Zone I surrounds the house and continues extensively
m the back In the front the zaguan faces an outdoor
patio, garden, and grey-water ponds. Tn the back, rain- ]
water collection tanks gather water from the roof
Seeds germinate in a nearby seedling bed. There are
other cultivation areas close to the house as well as broad beds
a pond and a tool shed Two broad beds grow tree 5
tomatoes and grain. Trees are scattered throughout the . sl had
property while garden beds offer food and herbs. !
Zone 11 is sited beyond Zone I, to the rear of the
property. oo

4 pond

TS cultivation arsa
seedling beds

water-collection fanks

& & & @ B 8 @

4 ;
- & landscape
- '_'_"_‘ patio
( : > = (% o\ -f {
o) G grey-water ponds
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STRUCTUEAL WALLS

Namaral building materials have re-emerged as a
response to ecological concerns about our budlt
environment. Because of this new awareness, earthen
materials, which are part of a long tradition are once
again responding to the local climate and ecological
and social consciousness.

Earthen materials have been used in construction for
thousands of years. They offer strong advantages in
thermal performance. low toxicity, low embedied
energy. and ease of repair. Not only is earth a readily
found material in Cotacachi. but it is snstained by
local knowledze and experience. While it i3 versatile
and highly workable, it must be protected from water
by eave overhangs. It must also be engineered to resist

earthemakes.

All buildings constructed with earthen matenials
require a foundation at least 30 centimeters above
grade wlhich must continne below grade vl at least
15 cm of vndistubed subsodl is reached.

COMBINATION OF TECHNIQUES

Namaral building matesials provide us with a large
vatiety of options. By combining different technigques
we can maximize passive solar bensfits. create unigue
buildings adapted to the landscape, and maximize the
effectiveness of each material

Of the variety of namral building materials available,
the following are most recommended:

* Rammed Earth
* Adobe
« Timber Frame with Baharegue Infill
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ADOEE

Adobe requires a munimum wall thickness of
30 em

EAMMED EARTH

ERammed Earth varies in thickness between
T3em and 100cm.

TIMBER FRAMFE WITH BAHARFQUE INFILL

Bahareque, the lightest option, can be as thin as
10 em.

Aupust 2008

EXTERIOE WALLS

OTHERS

Cob

Cob is 2 mixture of sand, clay, straw. and water that
is sculpted mto a structure by hand. Cob 1s a very
climatically-appropriate buidlding style. Although not
a tradition in the area. it resonates with the earth-
building vernacular of the Andes. For small. custom
sculpted, hand-made homes, cob 15 an ideal building
material. Cob is menolithic and earthquakee resistant.

We recommend eob for small unigue guest cottages.
or a3 a hybrid matersal within a building that also
meorporates other building methods.

Clay Slip

Clay slip is an msulating 1nfill method 0 combimnation
with timber frame designs. Clay slip uses straw or chip
orgamic material covered in a light clay shp to create
wall panels that are built info slip forms in a timber-
frame building It uses a natural plaster finish.

Transpottation and labor costs for imposting suitable
clay are the only costs associated with this building
style. Because it uses organic waste as a fill and
relatively little clay, clay slip 13 comsidered very
envircnmentally fiiendly. Local expertise with this
building method is lacking. Outside builders would
need to be hired to build the first models and train
locals. This should not be difficult to do.

Straw hale

Straw bale 1s 2 wall mfill system using bales of straw
to provide the best insulation available. Straw bale i3
most appropriate when combined with timber frame
styles of building. Straw bale architecture can mamic
rammed earth or adobe becanse of wall thickness and
when natural plaster worl: is applied. It is much lighter.
allowing 1t to be built on a pier foundation.

For homes that may be closer to the soft edge of the
southern part of the Lowlands, straw bale is a good
option. A timber-frame home with straw bale infill
offers excellent thermal-mass insulation and optimal
benefits from passive solar orientation
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STRUCTURAL WALLS (eonfinuead)

DESCEIPTION

ANALYSIS

RECOMMENDATION

SPECIFICATIONS
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ADOEE

EAMMED EARTH

EAHARFQUE AND TIMEER FRAME

Adobe 15 a building techmigue used thronghout Notth
and South America utilizing local materials. There are
two kinds, pressed and dried. To create more strength
and resilience adobe blocks can be pressed in a hand-
powered tool.

Adobe belongs to the local vemacular and budlding
Inowledze. However, traditional dried adobe
technigques could be improved with the addition of
pressed adobe. Ifbuilt properdy by artisan “campesinos’
with a good management stucture, this technigue
would be very appropriate and would stand the test
of time By using local. ecological materials and
combining pressed adobe with 2 woven-wall style.
we can create unigne. resilient buildings in keeping
with local building vernacular

If adobe is chosen we recommend using pressed
adobe instead of normal dried adobe. Additicnally, we
recommend the woven-adobe technigue to inerease
wall strength and resilience. This also offers the
possibility of attractive, rounded stylistic elements.

Openings{forwindows or dooss) in adobe constuction
can be no more than 2 meters wide with 1 meter
between each opening. Windows can cover no more
than 50% of the facade.

Eammed earth 15 a local building technigue that can
be seen throughout the Cotacachs region and around
the wotld. Thick earthen walls that can last cenmines
are built by ramming or pressing earth into forms.
When fiber-like straw is added. the stractre becomes
menclithic and extremely strong. Thick walls provide
thermal mass, controlling interior temperaties.

Eammed earth is very well adapted to the Andean
region. Climate stabilization. use of local matesials.
keeping with local building vemacular, and use of
Iocal laber all make this option very appropriate.
This building technigue is rapidly srowing in use,
and thers iz extensive expestise in ifs production and
maintenance.

We recommend this style above all others as a
standard Fammed earth will be the most cost-effective
and appropriate style. It can also be combined with
other styles like bahareque. adobe, or cob if namrower
interior walls are desired. However. the thickness of
rammed earth offers interesting architectural benefits.
such as wall niches, shelves and desp reveals.

Openings (for windows or doots) in rammed-earth
construction can be no more than 2 meters wide with
1 meter between each cpening. Windows can cover
no more than 50% of the facade.

Bahareque is a venerable, natural butlding method
aative to the Ecuadorian Andes Beautiful examples
can be seen in mdigenous villages. Bahareque is a
technigue mmch like wattle and daub where an imitial
structure of bamboo. reed, or small diameter branches
is woven together. Then a mudlike mixmire is used
to fill the spaces. Once this indfill i= diy, it 15 plastered
over with natural plasters.

Bahareque is a perfect technigque for interior walls of
a rammmed-earth adobe. or cob home. It can be buile 4
to 12 inches in width. It is also appropriate for exterior
walls combined with a timber-frame stucture. Sinee
bahareque is a traditional local building technigque,
skrilled laborets are easy to find in the Cotacachi area.

We recommend bahareque as an interior wall method
and as a possible mfill method for any timber frame
structires built in Santuaric Tuctara. As an infill
method, bahareque will be very effective if the house
i3 desipned and oriented according to passive solar
principles.

In baharegue. opening hmitations depend on the
strength and design of the timber frame.
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INTERIOR WALLS

Each local, earthen material possesses its own
architectural gualities as well as structural limits,

« Adobe requires a mimimmum thickness of 30 em
Interior adobe spaces can be sculpted into architectural
features such as fiveplaces or railings. Adobe can
mtegrate other materials such as Cob, which can be
more sastly manipulated.

* Rammed Earth iz often used in Cotacachi. possibly
because of its extremely thick walls ranging from 73
to 100 em. These thick walls provide thermal mass
as well as opporfunities to articulate interior spaces.
Eammed earth cannot be sculpted but can be carved
mto or recessed for niches or other features. Because
of the mitation on sculpted forms. is often combined
with Cob.

« Bahareque iz a locally available material that is
flexible but does not possess the strength of other
earthen materials. Its minimum thickness 15 10 cm
When paired with a timber frame. bahareque can be
manipulated to create articulated interior features such
as fireplaces. benches. and built-ins,
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COLUMNS and BEAMS

Traditionally in the Cotacachi region colomns and
beams are featured as exposed architectural elements.
Euncalyptus. 2 common local material isrecommended
for beams. rafters. and columns.

Their constuction should correspond to the local
vernacular and site conditions. Thersfore, columms
zshould be ustic and nformal rather than formal or
classical.

o U

This design is more formal yver still consistent Columns showld be designed in coovdination with Exposed beams add additional rexnee 1o the
designs. with the rural setting of Sanmario Tuctara. appropriare railings, mellises, and vegsrarion natural matertals af the interior:

COLUMNS / POSTS

Wood posts may be wsed for inferior
or exterior columms and for mellises
They should be no less than 16 x 16
em and should be consouctad of a
single timber: Theiy design can range
Jiom rustic (Ieft) to more elegant, yet
still simple (vight).
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Santoario Tuctara’s location on the Eguator and its
altitude of 2300 meters offer remarleable advantages It

benefits from strong solar energy, a temperate climate., — I {l’
and an asbundance of spring water and generous @

rainfall Becanse of these exceptional conditions /
heating and cooling nesds can be met easily through |

passive desizn and appropriate matenial choices, as

well as mtegrated ecological systems. -.e

- i o
¥ il o
¥ e i gy o n

The sustainable systems that have been developed by
permaculture specialists and architects take advantage
ofnatural energy sources and local materials. However,
rather than being added elements which might be
unsightly or prone to failure these sustainable devices
are integrated into the architectoze so that they become
architecrural feamures in and of themiselves.

This section will highlight the following sustainable
technigues:

3

1 - Sustainable Systems = {*‘W. s : S
2 %f y iﬁim.ﬂml ALY

2 - Natural Eoofs = -

3 - Generons Eaves

4 - Vertical Roof Elements

5 - Exposed Ceilings

6 - Wamiral Floors

7 - Recessed Windows and Shutters
& - Wooden Doors

9 - Details and Color
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SUSTAINABLE SYSTEMS SOLAR HOT WATER ROOF-WATER COLLECTION

While other strategies can be considered or added in
the future, the primary systems suggested are:

* Domestic Solar Heating  thermaostaric

/ stovage rank

* Roof-Water Collection

» Wastewater Systems

Eefer to the Allpa section for additional systems.

Given Cotacacld’s avatlable sunlight twoughout the  Pure water 15 a top priority for any permaculture
vear, solar energy is a good option for domestic water  system. Harvesting, retaining. and reusing as much
heating, backed up by firewood for the cloudiest days ~ water as possible should be a constant goal
of the year.

Eecommendations:

The propesed solar-shower system consists of:
We recommend creating an integrated water-

» A water heater made of a shallow metal box harvesting and hydration system for all of Sanmario

painted black with a copper tube coil and glass Tuctara The hydration and storage strategies should

cover be connected to the water system by overall design.
The rainwater storage cisterns and ponds nmst have

= A thermostatic storage tank to provide water for overflow systems that conmect with keylines and

the house by gravity swales.

The backup system consists of Integration:
* A metal tank above a fireplace, stove, oven or The water-collection tank. like the one above, can be

other firewood-powered element connected to the concealed by a trellis covered with bougamvillea.
water grid and using thermal siphen force

Fecommendations:

It is recommended that each house have its own solar
system and backup. A backup system should be placed
in coanection with a multi-use firewood system, not
something that's fired only to warm water.

Integration:

The water-storage cistern should be designed m
conjunction with the roof or as an arclutectural
feature.
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NATURAL ROOFS

At Santuario Toctara, roofs will be distinctive
architectural features. They will be constructed with
natural, local materials of tile or earth.

Two suggested roof coverings are possible:

= Natural Clay Tile
* Living Plants

TILE ROOFS

Low sloping, hipped roofs are most typical and
traditional Theirmaterial consists oflocal or reclaimed
tetracotta tile.

Remarks: Tiles conduct heat but also lose mterior

heat. Appropriate insulation and/or a dropped ceiling
will passively induce a pleasant interior temperature.

LIVING ROOES

Thoughnot as traditional, living roofs are an inferesting
alternative, blending architecture and landscape. These
rooftop gardens provide welcome outdoor sanchuanies
or additional garden space.

Fooftop plants will mimic a poly-cultural pasture. &4
living roof that remains green throughout the year
can be achieved using a diverse number of plants and
allowing the hardy varieties to thrive.

Plant species for living roofs include alfalfa trebol,
cebada, trigo, avena, pastomilinn ray grase, capuchina,
bledo, amarantho, lenteja, arveja. and kicuyo.

Remarks: A living roof will not necessanly warm the
house but offers insulation once heat s captured by
the sun. Living roofs will also slow rainwater mnoff.

©2009 Rio Tuctara Imvestverda 5. A. Joanpa Alimanestianu & Associates, Coplaza Arguitectos, Tropical Andes Ecoversity Team

TILE ROOFS

LIVING ROOFS

NATURAL ROQOFS

Tile rogfS are low sloping, with a macimum slope of 30
degrees. A dropped roof can be added to control interior

Living voofs that are intsgrated mio the contowrs of the land
add natural beauty and insulation, and help retain raimwater:
Fegetation should be carefully selected in coordination with
permaculivre principles. No added insulation or dropped
ceiling is necessary. Living rogfi requive a carefilly designed
membrame system. This should be designed by an expart,
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GENEROUS EAVES

Hipped roofs should be designed with 1-meter eave
overthangs to shade and protect earthen fagades from
the ram While this length may not be the norm 1
Cotacachi, for Santeario Tuctara it 15 necessary to
shield the earthen structural wall materzals.

Substantial eaves are also necessary to protect owtdoor
earthen fireplaces.

1 meter

The airy assthetic of open eaves is appropriate
int the enlfure and context of Santuaris Tierara,
Erver muse extend I meter fiom the building to
protect eavthen facadss.

24 DL MAND \

%~y
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VERTICAL FLEMENTS

All sustainable. ecological technigques and devices
such as chimmeys and rooftop water tanls must be
carefully integrated into the aschitecmiral design This
must be done in a way that reflects the holistic vision
of Santnario Tuctara, celebrating the human need for
comfort through harmony and beauty.

Chimneys should be designed to catch the eye and
express the grace of the manmade against the sloy.

Because water fanks must be placed at the highest

powmt on the reof. they must be designed as visnally

appealing arclu!ec.mal features. The tanks themselves A prailic with beugnimillas Kas
should not be visible but should be mcorporated been designed to conceal the water-
mto design elements that are elegant additions to the stovage tank, while also bringing
traditional design. color and nanme to the tiled roof

Bermuse the rogffop warer tank must
be placed at the highest point on
the roaf, a fower can be infegrated
to conmin this rank, becowing a
distinctive architecniral feanire
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EXPOSED CEILINGS

Ceilings that expose the struchwe and material of
the roof’s underside help to express the region’s
architectural vernacular and local materials.

The logic of the structure 35 pleasing and natural
materials answer a need for materiality and scale.
These exposed roof stuchues should be used m

mterior spaces and zaguans, soportales. and gazebos.
Eecommended materials are
* Eucalyptus

* Camizo, or Cane
* Local Timber

Eucalypnis with Carrizo Eucalyprus with twigs or branches Exposed Local Timber
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NATURAL FLOORS

Like all other building materials. floots should be
made of and finished with local and natural matenials.
This applies to interior and exterior spaces.

Appropriate materials are:

* Earth

* Biver Stones
*« Local Stone
* Local Tile

* Eucalyptus

Earth '  River Local Stone Local Tile Eucalypris

Earthen floors are one of the oldest and e River Stome floors give a wonderfil noal  Stone floors can be rusiic like the example above  Tiles must be locally made and with a natwral  Eucahpiir @5 an abumdont material i
found locally. Their nnfhces ave comfortable,  feeling and cam be wsed for interior and exterior  ormore refined Jimish. They should be artfilly placed amd  Cotacachi but not namve fo the area. Becmise
offering warmth and a soft texture. Once they spaces. grouted by skilled eraftzmen. of the damaging affects they have on the soil
are sealed, they can be clsansd the same cucalyphis freer showld be cur and used for
as other fleors and withstand much maffic. floers and construction.

Aestherically, the appearance of earthen floors
cam vy acconding to taste © they can be smooth
and martte, combined with wood or stones, or
the suvface can be scoved with disiiner patterns.
Earth can be uzsed ar subfloeving and coverad
with file.
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WINDOWS AND SHUTTERS

Windows and operable shutters are important features
m this architectural vemacular They should be made
of wood and can be painted or left natoral with matte
finish. (Refer to page 70 for color scheme )

Windows should open to the cutside. They should be
designed so that they are recessed within the thick
earthen walls approximately 25 cm from the exterior
This emphasizes the substantial, natural quality of the
walls and protects the window from rain and sun.

In keeping with the tradition of simple, shutter-free
exterior facades, shutters should be placed on the
penetrating solar rays. Not cnly are they functional
but if slatted, they create wonderfil light pattemns in
the interior duging the day and from the exterior at
night.

Traditionally in Cotacachi, windows are rectangular
and designed with or without a wooden lintel. Arched
windows are a more recent element of the vemacular
style. Their softened quality is a welcome addition
to the local architectare. Arched lintels should not be
visible, nor should decorative motifs be added above
the arches.
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DEEP WINDOWS AND SHUTTEERS

Windows should open to the
outside and be recessed a
minimum of 23 cm from the
exterior This is important
becmuse it emphasizes the
materiality and thickness of
e walls.

Windows should open to the
exterior and shutfers o the
can be roumded by a radis of
approximately 15 cm.

Windows can be recessed in
a thick earthen wall and the
wall angled om the exterior to
increase interior light without
increasing the size of the
window:
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NATURAL DOORS

Enfrances to homes must always be visible and easy
to access. They must also be human in scale and
detailing. They should always be made of wood, and
they can be left natural with 2 matte finish or painted.
[See page 70 for color schemes.] Doots should reflect
local craftsmanship.
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DETATLS

One of the goals for Santeario Tuctara i3 to highlight
the craftsmanship and local kmowledge of the area
Local metalwork tiles, sculpture and other crafts are
enconraged.

Traditionally, every home incorporates decorative
personal designs on main entry floors. These designs
can be made of river stone. tile, or other local matenials.
Often 2 sun or moon is included m the pattern.

COn imterior or exterior walls, nocks are also
prevalent.

COLOR

Extenior facades should use traditional shades of terra-
cotta or earth colors. Colors should be chosen to allow
the arciutecture to merge with the landscape.

Ifpainted, windows. shutters. and doors should be blue
or green_ asthey were often pamted in the past. Exterior
color shounld be matte and limited. complementary.

Windows and doors can be left vopamted. In flus
case, the same wood should be used consistently
throughout the bulding with a matte, transparent
finish. Consistency 13 crucial. Painted windows can be
desizned with a natwral door, but if they are painted.
all windows should be painted the same color.

All rromwork should be black.
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Wearhervanes have raditonally been usefid and decoraiive
rogf elemeniz mdicating divection of the wind and
incorporating animal moffs. Each Santuario Tuctara home
should heave ifs own personalized weathervane

LANGUAGE

Floor designs, often with a sun or meon, are madivional and  Eavthen walls, especially walls of rammed eqvth, provide Droors are an opporimify fo reffect local crafismanzhip and
should be encouraged The floor above &5 designed with depth for niches on ourdoor and ndeor facades. They  namral marerials.
Iocal river stones and cobblestones.

DETAILS AND COLOR

provide space for decorarive objecis.

exterior wall colors sampls window and door colors

August 2000 70
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ARCHITECTURAL GUIDELINES - 4% EMERGING ARCHITECTURAL LANGUAGE EMBRACING SUSTAINABILITY AND RESILIENCE
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SANTUARIO TUCTARA VERNACULAR REFERENCES

ARCHITECTURAL GUIDELINES - 4% EMERGING ARCHITECTURAL LANGUAGE HISTORICAL COTACACHI

These pictures illustrate the historical origing of
Cotacacht While most depict a more whan setting
than Santuaric Tuctara, they show the vemacolar of
the segion. Tile roofs and earthen walls are prevalent.
While rypologies are simple and openings rectangular,
the more formal buildings are ademed with arched
windows.
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SANTUARIO TUCTARA VERNACULAR REFERENCES

HACIENDA OCAMPO

ARCHITECTURAL GUIDELINES - 4% EMERGING ARCHITECTURAL LANGUAGE

The neighboring Hacienda exhibits both native and
European influences. The building typology is shaped
lilke an H with twe open-air courtyards. MNatral
rammed-earth walls are protected by generous
overhangs and natural tile soofs.
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SANTUARIO TUCTARA VERNACULAR REFERENCES

ARCHITECTURAL GUIDELINES - 4% EMERGING ARCHITECTURAL LANGUAGE NEW GRANADA, COLOMBIA

These images can be found i Casa Colonial
Domestic Architechwe of New Granada, which
explores the history behind the colonial architecture
m present-day Colombia The architecture of New
Granada is rich in inflvences with a vernacular that
has evolred over time.

Its creative permutations of fammliar vemacular
elements such as patios and courtyards make this a
shining example of diversity through balanced and
holistic desipn As a most-loved place, this serves as
an inspiration for Santuaric Tuctara.
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SANTUARIO TUCTARA APPENDIX

SELECTIVE BIELIOGRAPHY
Casas de Campo Magazine No 58
Home Improvement Magazine. Jan 2004
Garden Design Magazine. Aug/Sept 2002
The Small Adobe House. Agnesa Reeve, Robert Reck (photos).
The Basics of Permaculfure Design. Ross Mars. Martin Ducker (illustrations).
Permaculture: A Designers” Manual Bill Mollisen
The Permaculture Book of Ferment and Human Nutnifion. Bill Mellisen
Introduction to Penmaculiure. Ball Mollizon.
Casa Colomial: The Domestic Arclhitecrure of New Granada. German Téllez.
Santa Fe Houses and Gardens. Sue Daley and Steve Gross.

OUR GRATITUDE TO THE FOLLOWING EXPERTS WHO WERE CONSULTED
Fausto Acosta
Eocio Béjar
Iznacic Egas
Julio Guavasamin

Tom Watson

Michael Mehaffy
Marilyn Minden
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