Design Management
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Design pulls together all the under-
standing, mapping and planning. It
S together your goals, business model
and available resources, Design should ask
the critical questions of what you need from
an operation, 3 tool, a building, in order to
draft solutions that do more, better with
less. Design should seek to improve time/
Space/energy efficiency. Design helps avoid
costly mistakes by bringing elements togeth-
€r conceptually thys revealing benefits and

bring

Elements of Design

The patterns in nature can inform design.
The following elements of design are
easily recognizable in nature. They help us
conceptualize our goals and visualize design
on paper.

* Flow - Time

* Movement * Scale

* Nodes * Space

* Opportunity « Contact

* Functions * Interaction

* Size « Direction

- Line » Typography

. Color . Dominance/emphasis
- Shape - Balance

« Value + Harmony

- Space . Contrast/similarity

- Texture

» Hierarchy/leadership and support

@

-

~

hindrances prior to implementing the
this way we can integrate elemencs ¢,
prove benefits and reduce blockages,

Designing for Whole Systemg me
are not isolating anything in our fary, desigy
process, but rather designing each ag part
of the whole. Our garden systems are not
isolated from the tools we use in them, n;
the farm’s building, access roads, ourselyes,
community and land.

m, [
im-

ans e

Visualize the Elements of Design

7'5"@; 'ﬁw‘ nal agriculture 1ue labour intensive,
dustrig ;

- din

Per m4%(fe-

Joak

culture jg energy intensive, and

esigned systems are information and
€.

— David Holmgre?
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DESIGN PROCESS: TECHNIQUES AND TOOLS

My Design Tools

I Mini ruler

Small
t-square e * Observation: Seasonal observation of the project
e Grid ruler

+ Brainstorm: Good precise design stems from initial
free-flowing thoughts

LR + Research: Can provide needed details to improve design
é € &\J« B Protractor » Comparison: To designs from other farms under similar
¢ constraints can freshen ideas

« Technique: Can give consistency and quality to your
designs, making them more likely to be useful

« Tools: Help you design more easily and precisely

« Templates: | generate templates tb improve quality and
consistency of designs.

. Time: Is needed to go through several drafts of a design

Triangle : .
to make improvements.

F, Indian ink pens
Pencils .G'

Colored =
pencils

Field : e b _ \
notebook " = : is=_ 77 . |Quality paint
L5 —~, @& " hvg brushes

Desk
scribbler
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Types of Design

« Spatial Design: Relative layout of in-
frastructure, fields, flows, paths, water
movement, irrigation, the big picture’s
form, function and connectivity.

,/’:}
ik !

What is design? It takes many forms, whether
in mind, page or laptop, m order to show us -
how something is made, functions or exists.

You can tell a designer’s
favorite colors by his
pencils stubs.

My Design Process

1. Field notes

2. Preliminary design
sketching

Design template
selection

Design drafted in pencil
Design inking

Storage for:

6. Design templates

7. Drafted designs

8. Inked designs

9. Colored designs

10. Finished designs

11.Scanned designs

12.Design jpg and pdfs,
input data into designs

~~riting this book requirfed many of

» Specific System Design: The ice'making
system in our root cellar or the season,]
cycle of any crop production system.

e Crop Guild Design: The design of a
specific grouping of species for commop
benefit and production: crop analysis,
selection, assembly and management,

o Organization Design: Field Kits, storage
walls, field layout.

= Jﬁ{rm;.—\,« ,-B}-u;m ; ~

iﬁe,samé esuﬁ

elements used on a permaculture market garden,

‘I used a production system with-a clear design-
process, organization scheme and spatial layout.-

Book process: Observe nature and our farm
systems, take notes, make prelintinary sketches, -
2 review designs & cdljdﬁ'ci research, draft illustration,
_ pencil in processes; inkillustration, finalize details, -~

feolors, input details into computer. .

2
E4

2

Calculations

Systems

Crop profiles

Maps

Further X{
observation
Inspiration fro

m the gardens
po sue :




» Management Design: Designing how
something is directed. Record—keeping
systems that inform crop planning produce
crop schedules.

«+ Check out Daniel Brisebois and Fred

Theriault's book Crop Planning for
Organic Vegetable Growers

« Thought Design: Designing ways of
thinking about farming. For example,
creating an “agro-ecological mind set’-
considering natural system functions and
services when confronted with an obstacle.

* Design of Design: We can design for
better design. This is part of design man-
agement; it is the express management of
the design process for consistency, quality
and continued evolution for improvement.

Design Process

Observe S
: " Research

System

/& . design

; ACt &

\ Action plan /

Monitor
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Pit & Mound Index Guild

Living Design & Ecosystem Services

it had darker richer soil

Mulch

These agafn'é:t'u‘ral tﬁ{ .
swales for water - 2 = Plant just uphill of deepest point
catchment. aa
5 A —_— Center
We plant index 23 -

species here.

It acts as an index guild for species
selection. The best species are
planted in our research nursery.

Assesses local hardiness

Supplies genetics
and data strategies
for field trials &

FIER

PRODUCTION

RESEARCH .

\ NURSERY / :

Provides field
data & income

We observed the pit and mound terrain: grass grew taller/greener, soil
was darker and water collected in the natural depressions. We made
use of this by planting fruit trees here. Since this is in zone 1 we
developed our Perennial Index Guild here, a planting that helps us test
hardiness, grow propagation material and monitor fruit tree cycles of
future orchard planted from the chosen successful species.

" GREEN THUMB TECHNIQUE

AS{}gfihg”Why?" can reveal design solutions. For
example: “l want to design a better barn space”

“Why?” “Because we have many tools that are

T

Asking “Why?” 7 times

“Why?"“Because, | want make it easy to find tools.”

needed” “Why?"“Because every day we do many
different jobs."Why? “Why?"“Why?” This resulted
in designing field tool kits that assemble needed
tools and supplies for routine jobs. “Why?”

o




.o management
= must integrate design ;rizllg -
06 ollow
i e farm. The
into the who : J
culture an
are principles, grown from perma e
our own design management process,

whole-farm design management.

LRule of Three e
f ff)'oug'las Adams says the meaning of life is 42, | say, i 53 -

R jﬁ;‘ :':‘.y'-

. Three is the first number where there can be comple
| i oo R S N
' relationships. It is a balanced unifying'nul

T AR

allour |

design (DMZs, TRIADVS, CROP GUlLDS,»see GIossary) =
- When you giv‘é yoij'r‘s‘elf.‘desi.gn Cbn:‘s;traints,Aitvsimﬁﬁﬁ,e‘s the
design ﬁrocess. Therule of three Vhaélg'reatly enhaln'(féd our
design management of the farm. :
* The number three is quite popular in society and hature.
The formula for a good Story; beginning, middle and end;
the three primary colors: red, blue and yellow; and the ‘
natural states of water: liquid, solid ahd'vapdr{ L

+ We also use multiples of three 6,9 1:

S k2

ur designs.

Redundant and Rege“erative

o Redundant: Design for redundancyt
minimize system failure, We haye maz
ways of maintaining importan; Cro
soil moisture is obtained through
pond pump and gravity irrigation but we
also mulch, improve soil organic Mattey,
and reduce wind evaporation with Cover
crop intercropping. It's NASA for Farpe,,

o Regenerative: A healthy soil with byl.

P neegs,
ain,

anced organic matter, minerals, air and
water pores, biological life and aggregateq
structure can cycle nutrients quickly for
improved production after a disturbance

lik_e drought or tillage.

g A s

The more lmportanfthe functio
the more redundancy is imperat

S

Aesthetic and Uséfﬁl

* Aesthetic: If 3 design isnt appealing to
the eye it won’t be respected over time.
Structures, gardens and spaces (no mattef‘
the budget) can be designed to be aPPChO
ing and so will be respected by those wome
Pass through a farm and those who be?
the successors to y01/1r efforts.

Useful: A hedgerow between fields ° 'ayh .
be 'emoved by future farmers. Butif '1[
high‘V?llue timber»and tasty pears ot it
Well-tendeq sugar maple lane for sy™¥
Will pass the test of time.

14



mtegratio“
en we integrate farm production, it
eans there is potential symbiosis created
petween cash crops, cover crops, animals
d trees for improved agro-ecology.
REMEMBER: Enterprises can be inte-
grated to share resources, cycle outputs/
inputs and inform decisions. We call this
ild enterprise production. DMZs are

2 way of organizing space for integration
scross the farm.
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Integrating Flows Between DMZs

* We should design to integrate flows be-
tween DMZ.

* Inputs, output and waste integration: waste
becomes an input to increase output.

* For instance, our wash station becomes
a collection point for water because it is

integrated with a pond to catch and use the
water.

Whole Farm Design Management

[ Extggdéd _
 flexibility
\(versatile)
‘\ X

‘ u|é of Threg

2. and use the
Increase Use' \ fullcolor
keep it active \_spectrum /..

Redurv\dr'ari‘c:,

Aesthetic ™
and useful

Full-property
Space/Time/Energy Management
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Increase Use

o Plan fora tool or se
constant use. Many t00

remain unused for mont
summer production buildings. Our

rvice to be in more
Is or infrastructure
hs at a timeé, like

What to Design for...

Design for FLOW
to and from the field.
“Do you have what you need?”
It should flow with you!

Design for INCREASED
USE of supplies

Supplies can mové across thé\ =i
field and stay in use, so tth
they pay for themselyes faster

Irrigation
moving to fielq

There ig Nothing wron

Cl'ate, and a Wh
ole
Thanks, Josh Volki lot

ey Or |
bulk fielg Crate de:fg:lng our

wash station serves as a space .
or

i i tr
plants in spring, vegetable process.ans-
summer and ice-making in o ing j

: er,
o Some supplies may be unygeq o

of time. We move weed barrierg Petiog
and rqy,

Design for
MULTIPLE FUNCTIONS



cover across the field over the season, never
olling it up and storing it. If you are roll-
ing [OW COVET Up in the middle of summer,
Jou haven’t maximized its seasonal use,

extended Flexibility

Design for unknown uses and future
Possiblities.
» Make the design fit the space.

o We designed our root cellar packing
table so it could be turned in our pack-
ing bays. This way it could be used up
against a wall (its intended placement)
or turned to run parallel to our main
runway. Many years later we found this
was a good idea because now we turn it
for on-farm community events and use it
as a sales counter.

Bagging Station

Lay out your farm for
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* Keep the design general but useful.

° Our packing table has many special
features; there are boards that can be
removed so we can conveniently drop
spoiled or C grade root vegetables into
crates below. However, it would be easy
to cut and screw two 2x6 boards to fill in
those spaces. This set up is extremely spe-
cialized, allowing us to do a very specific
sorting job and yet it remains very simple
to return the table to a general state and

be repurposed.

Frequency and Access

* Design for improved access. For instance,
low-growing or early harvested crops beside
larger perennial crops to improve access
for perennial harvest. Early crop beds are
already harvested and become accessible
beds later.

¢ Design around frequency. Permaculture
zones for the property and garden are good
examples. We should assign productions
or projects that require frequent visitation
in zones where personnel already visit

frequently.

frequency and
accessibility
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: nt
Kit Organization for Efficient Managemeé
Field Kits

Hoop house kit

- Handy corner

R S

o

£ Irrigation
o7 supplies

\ Field tools

Themed tool/
supply walls

Sprinkler e ‘4"”
hole punch %,.O
' / @ﬁm Main delivery
Goof plug £ line coupler
% Hand held

(closes /®
unneeded h les)% Sprinkler & clamp
. Qinsel ts tightener

Drip header

, hose coupler
m and clamps

!

Duct tape

/@

Small piece Drip tape
kit splice ;
/,—-\f &S:iicetape
—_ b

f Drip valves
&

Irrigation field kit \
-

Drip punch

Sprinkler Hex wrench
line cutter All purpose : ,
_knife @Hex clamp
N
\\ \ o Regular clamp

Design around Routines

« Most market garden operations are Quite
routine. Once you have been PrOdUCing A
three years, you can identify what yo, o,
when you do it and how it is done, As sl
it becomes a matter of designing aroung
these routines. The following are designed
from routine operations:

o Operational protocols: a sheet that says
exactly how it is done

o Tool kits: a bag with all the needed tools

o Seasonal schedule: A plan of when every.-
thing is done

e Protocols, tool kits and seasonal sched-
ules ensure operations are assembled for

efficiency.

Organize around Space/
Time/Energy
These are interconnected in everything,

* Space: Farms can be big, medium or small

It is how we use these spaces that makes
the difference. Turn space into place so
you can better familiarize yourself with its
potential and use it more efficiently.

‘Our permabed system organizes land for
better production by dividing space and bet-
ter understanding the ecological character.
Time: It is of the essence on all farms.
Design for improved use of time. For
instance, we alternate the maturity of crops
S0 as to more easily and rhythmically cove!
crop our fields. Fast-maturing crops are secd-
ed to summer cover crops and serve as alleys
o facilitate harvest of slower maturing coP*
Energy: Our field kits save us time and
CNergy as we move through space with
Pre-assembly of needed tools for speciﬁc joex

;]
Don’t waste calories to run back for 2



Keep your tools close and yoyr
field tools closer.

We keep the specific wrenches needed

for last-minute adjustments of equipment
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Living Design Feedback and
Evolution

* Designs must be perfected through use.
Until a model design is put into the con-

text of its intended purpose, it remains
untried and so cannot be fully designed for
maximum system efficiency.

* Observe for feedback from the living de-
sign and redesign for.improvement.

* Production improves through feedback
loops that point out obstacles and success-
es. Walk your land regularly to watch for
system feedback. Anything you do in the
garden will provide feedback. How well did
it germinate? Why? Is this process working

attached to the tractor handlebar
color-coded.

self-tapping screw when repairing your ~well? Why not?
high tunnel. - 4 el
Precautionary Principle
Clarify ROl Pathways

* Exercise precaution in design by trialing
ideas first in controlled areas before t_hey
are used more fully.

* It is important to clarify how a project or
process returns on its investment (ROI).

* Obviously the sooner it does so, the happler * We trial new varieties of perennial ground

we will be. covers in research gardens where we easily

* However, we have many ongoing projects observe and control them.

that return on a longer-term and in less
visible ways. By clarifying their ROI path-
ways, we can set doubts aside and continue
to invest in them.
* For instance, I know planting cedars along
my driveway to fill in the gaps in our
hedgerow and reduce wind and snowdrifts
is a good investment.
We also clarify that equipment for conserva-
tion tillage is improving our yields through
soil life conservation. Ex: A power harrow
doesn’t create the plow pan a rototiller will.

Higher perspective helps find
solutions

A different view gives new perspective. Down

amongst the beds, it is easiest to learn about
crops, weeds, pest, harvest readiness and
study bed-scale solutions. However, high up on hillside, a barn loft
or rooftop you can better see relationships between your garden
4 and your property, between your property and the surrounding
countryside. Here you can better judge the crops rotation in your land

and fine-tune landscape-scale solutions=~" )

By C/arlfy/ng RO for less obwous s 5 AT e R ‘\L‘_\‘\ \
investments, we make better decistons for ,,,MECV » Lk W R R —\L“

asustainable operation.
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o Understand the crop’s fy]]
and also its life cycle when
potential crop services.

Productigy,
deSigning for

Full Cycle
« Design with the full cycle
i mind to improve man-”

Cle

Design for - _
full cycle agement of future stages 10 = See guild crop rotation |
advance. : ater.
Seed to Salad
the order of operations, the stages of production

Understand the cycle,

. &
\'}; : e o fé‘ﬁgg;

Seed st e PG ; b

~€'¢

Store seed
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Garlic Crop Production Cycle
Design systems to be full cycle

\//// /./’/// —

Monitor emergence

-4

FALL

Plant cloves D ,-x
Pz

Beds prepared for garlic from previous crop in rotation

tate into non-allium next year
Scape removal

These beds will ro

|

Check for dry down,
stop irrigation
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e Multifunctional & Integrated Design

Full-cyc




open Concept and Flow

« We designed our barn with open concept;
you can drive around it, right through it ’
and move easily within its open bays. This
building could be used for many purposes.
The open concept and flow increases its

usability and gives it extended flexibility.

Root Cellar & Barn Design Management Zone

T
P

\\J, i Mo'évementi N A S
P i =t : 1)
J> 2 : : l Lg ‘3—"/2/3‘ grﬁ:artci)(ins
: ° s =4\ e
(e
A Nrrm ., & .. Eg

Simple and Passive

Simple is best. Simple and passive systems
don't fail and cost less to operate. Our root
cellar is kepr cold using ice from the winter
which we store at the back. This ice melts
causing cooling. If the weather gets hotter,
the system adjusts automatically, increasingly

Coolj . z
ling as the ice melts in response to warm-
¢ weather,
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Laneway Farming

Planting sugar maples & berries

Mulching

Fl

Monitoring

7 Tapping for
syrup

[[E2E sy collection
~ in250gal pallet

Desigh managémeiqt :s beftg
the farmeyr’s‘WTalle.t and you "fqrf
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CASE STUDY
our passive Root Cellar

passive Cold Storagé

Our root cellar is a year-rouft
cooled by ice wh
Juring the wintef m

make 1,000 cubic feet for an annu
$500. It maintains our Jesired temperature

and humidity conditions all year

d passive cold

; ] ener-
storage- It is ich we i
onths. We

ate naturally

Multiple Functions

getables, 2) becomes 2

1) Stores summer V€
therm

¢ cellar, 3) provides g€°
deration, 4) stores and uses
ice cooling; 5) chermally regulates itself 365
days a year, 6) serves a5 an on-farm store; 7)
is a nursery tree storehouse in spring, 8)isa |
research project; 9) water collection point for
our soaker-pond research nursery; 10) under-

ground dance hall, 11) hobbit hole, and 12)
apocalypse shelter.

winter 100
temperature mo

Design

When we began planning our root cellar, we
placed various constraints on its design. We
wanted to avoid damaging the century-old
maples on the ridge into which it is dug

We wanted a space that was large enou h
for future yields of root vegetables throi h
the winter and that could be cooled usinic;;

We need quality design }ﬁbr;;eZent to hel,
build local solutions from a gloli;i~i;ion : (ej .
base. Model designs exist all over théfiivgjdge
ready to be adopted by you\’and"ddéb(ea t(;

your situation. -~

/Cold storage

alternative rechnologies because we are

oﬁ:—grid.
Thanks to Chris Chiasson at Whole Far
m

Services, countless brainstorm sessions and

much trial and error W€ began a journey that

would epitomize design management for us,
ys our root cellar has

Here are some of the wa
done this.
rgy and Matter

sses have Inputs, Outputs
and operations with-

Cycling Ene

Production proce

2nd Waste. The projects
DMZ work to integrate these. The waste
mes an input for another

s is benefiting from

ina
of one process beco
The output of one proces
another’s design.

« We solar-pump water to m

cools our cellar all summer
t water feeds our

ake the ice that

e Our root cellar mel
soaker-pond nursery
th small square

e We mulch the nursery wi
bales used inside the cellar to insulate the
top of the ice mass when the ice is melte

in October.

Leave Cycles Open for Flexibility

The melt water from our 100t cellar’s ice
chamber, the rain catchment from ouf
roof and the wash water from the was
station under the barn are-all collected and
run to a catchment pond, which slowly fet
the moisture to our soaker-pond pusse?”
When we built our cellar and bar? o dldf;[
know where the water was going to be U
We understood that it should be cap™®”



stored and eventually connected. When the
time came, we began to develop our soaker-
pond that feeds our nursery. A little design
forthought meant we were able to connect
and use this resource later. Leave cycles open
for future uses through flexible design.

Managing the Design

It took many years of trialing, observing
and reworking to come up with a design
that allows us to cool our cellar passively
and affordably. Here is a breakdown of our
ice-making system.

Ice-making System

1. Wash tables become ice shelves
First-in carrot storage bay
becomes ice chamber

Ice filling accordion (drip
irrigation) is easy to move

Drip filling is a breeze

Pressure regulator optimizes
bin filling

-15to0-35°Cis best

Fill to 3” below lip

Roll’em in!

Move ‘em on!

. Pop 'nflip!

. Stack’em up! Don’t make them
heavier than you like to lift

. Startat one end and build
consecutive wall to the top

. Step up when needed

. Anti-slip mat

. Layer snow as mortar

. Cleanup

. Small squares bales seal the
entrance to ice chamber

. Tarp cover

. Reducing heat

. Melting ice

. Collecting water

. Research nursery pond

. Veggiesin

. Small square bales mulch the roof
. Living insulation

. Harvest crates used to elevate ice
. Rubbermaid bins become ice
buckets

. Frost-free hydrant can be used
at-35°C




