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What does every living thing on Earth
require?



BEER

the lubricant of life






Where Does Water Come From?

70% of the world is covered in
water

97.5% is Salt water

2.5% is Fresh water
— 70% is frozen
— 29% + in soil or deep aquifers

— > 1% of fresh water is available for
human use

> 0.007% of Global water is available
to use!



Principles of Water Movement

Water flows perpendicular to
contour

Concentrates in valleys
Disperses on ridges
Speeds up on slope

De-energizes and infiltrates
when level

Can increase opportunity for
life or death



Guidelines for Managing Water

Understand your site (Climate, Land shape,
Geology)

Work from the top-down

Use level to infiltrate

Maximize Cycles

Plan for extremes (100 year event)
Use/Accept feedback



Okanagan Watershed



Skeena Watershed



Why is this important to know?



Factors Affecting Our Water



Floods
(Vernon 2014)



Floods
(Kamloops 2014)



Drought
(California 2011-2014)



We have defined the problem, now
what is the SOLUTION?



Resilient Land Design

Resilient: (of a person or animal) able to withstand
or recover quickly from difficult conditions.



Resilient Land Design

1. Understand Natural Patterns in the Landscape
2. Protect & Repair Natural Assets
3. Encourage Diversity

4. Foster Soil Health

5. Utilize Appropriate Technology



1. Natural Patterns:Keyline Design
“a technique for maximizing the beneficial use
of water on a piece of land”

* Slow, Spread, Sink and Store Water
* Relieve compaction
* Build topsoil

* Disaster Mitigation (flood and drought)



Keyline Design



Keyline Design



Keyline Design



Keyline Design



Keyline Pond



Keyline Pond



[t builds topsoil too!

Shallow, Compacted, Drought-Prone Topsoil

Existing Condition:

1. Soil Test - Mineral/Soil Food Web
2. Plow to 2” below hard pan

3. Remove stock for 4-6 weeks

4. Just at onset of flowering:

Planned graze to 3 leaf stage

1. Plow to 2” below new root depth
2. Remove stock for 4-6 weeks
3. Just at onset of flowering:

Planned graze to 3 leaf stage

1. Plow to 2” below new root depth:
Max out at 12-15”

2. Remove stock for 4-6 weeks

3. Just at onset of flowering:

Planned graze to 3 leaf stage

And Another Thing:
1% increase in Organic Matter =
57 tonne/ha capture in Atmospheric CO2!

(That’s twice your total annual emissions)



Keyline Plow



Keyline Plow



Keyline Plow



October 2008 Analysis
Ground Cover 0-5% ~ >80%

Compaction <50-80%
H?0 Infiltration |

pH |

Salinity <60%
Temperature |

Root Volumes |

Soil Aggregation 0 ~ Moderate
Strong

Jully 2007 Coelumbus New Mexice @ct 2008
%1 50mm/year



Scale of Permanence

Patterns Effort

—

Climate

waTER == Landscape
Water

ACCESS Access/Roads
Forestry

Buildings

STRUCTURES _ Fencing/Subdivisions
Soils

Economy

 Energy




KEYLINE



KEYLINE



KEYLINE



KEYLINE



KEYLINE



KEYLINE



KEYLINE



KEYLINE



Case Study: New Forest Farms



Case Study: New Forest Farms



2. Protect Natural Assets

* Riparian Buffers & Windbreaks
* Capture nutrient runoff/blow off
* Stabilize banks to reduce erosion
* Buffer against stormwater flows

* Reduce Evaporation so waterways stay

flowing longer



Riparian Buffers



Riparian Buffers



3. Encourage Diversity
* Utilize Agro-forestry practices to reduce
evaporation
* Alley Cropping
* Silvopasture

e Get Animals on the land



Alley Cropping



Alley Cropping



Swales



Swales



Planting Mounds



Alley Silvopasture



Alley Silvopasture



Silvopasture






Selecting Species

Know your biome

What animals do you have?

What is your end goal (timber, food, fuel)?
What is your aspect (NESW)?

What is your elevation/growing zone?



Black Walnut

Zone 4

Nut Producing

High Value timber crop

Market for Shells/Husks

Drought Tolerant when established

Spp. Perdue University Select



Chinese Chestnut

Zone 4

Nut Producing

Med Growth Rate
Excellent Fodder Crop
Disease Resistant

Spp. Gellatly var.



Chinese Mahogany

Zone 4

Fast Growing

Edible Leaves and Shoots
Excellent Fodder Crop
Great Coppice Crop

High Value Timber



Maple (Sugar)
Zone 4
Fast Growing
Longterm Sap Crop
Disease Resistant
High Value Timber

lconic



Mulberry

Zone 4-5

Fruit Producing

Fast Growing

Good Coppice Timber Crop
Excellent Fodder Crop

High protein leaves

Spp. lllinois Everbearing, White var.



Hardy Cherries

Zone 3b

Fruit Producing

High Yielding
Pest/Disease Resistant
University of Sask.

Evans, Carmine Jewel, Romeo,

Juliet, Cupid, Crimson Passion



Plums

Zone 3b

Fruit Producing

Med Growth Rate
Excellent Fodder Crop
Disease Resistant

Spp. Pembina, Grenville,

Brookgold



Hazelnut

Zone 3

High Value Nut Producing
Coppice Crop

Excellent Fodder Crop
Semi-shade Tolerant

Spp. Gellatly var.



Elderberry

Zone 3

High Value Fruit & Flowers
Coppice Crop

Excellent Fodder Crop
Fast Growing

Spp. Bob Gordon



Sea Buckthorn

Zone 3

High Value Fruit Producing
Nitrogen Fixing

Medicinal Leaves
Excellent Fodder Crop
Drought Tolerant

Spp. Indian Summer/Sinensis



Yellow Horn

Zone 4

High Value Nut Oil
Drought Tolerant
Tastes like macadamia
Excellent Fodder Crop

Macadamia!



Zone 4 HOPS

High Value Cones
Medicinal

IT MAKES BEER

Spp. Cascade, Fuggles, Kent
Golding, Citra, Williamette,



4. Foster Soil Health

* Increase the soil sponge
* Decrease disturbances
* Feed the soil

e Compost

* Cover Crops



Case Study: Brown Ranch

* North Dakota - 16” Rain/year

* 2000 acres Integrated Corn, Cereal, Cattle, Pigs & Poultry

No-till systems

1.3% OCto 6.1% OC

e ground absorbed 13” rain in 22hrs

Does apply fertilizers, he grows them

Multi-species cover crop cocktails

* Grew 30 acres of veg - no irrigation



Increase the Sponge

“1% increase in soil organic carbon can increase

water holding capacity by 58,000L/acre.”

- Dr. Christine Jones



Fungi
Increases water distribution and retention

Increases nutrient distribution of N,P,S

Prevents pathogens & predatory

nematodes

Improves soil formation



Fungi
* Dr. Sara Write Discovery

e Glomalin

e Stores 27% of carbon

in soils

 Creates soil tilth



How do we do this?

* Keep the soil covered
* Feed the soil
 Compost Applications

e Cover Crop Cocktails



Keep Soil Covered

e 70 F - 100% moisture used for growth
e 100 F - 15% moisture for growth, 85% evaporation

* 130 F - 100% evaporation/transpiration



Cover Crop Cocktails



Cover Crop Cocktails



Cool Season Cover



July 2010



After Grazing



5. Utilize Appropriate Technology

Drip Irrigation

Irrigation Timing

Soil Monitoring Systems
Weather Stations

Solar Greenhouses



Solar Greenhouses

Season Extension
Heat Storage
Multi-use

Energy Efficient



Solar Greenhouse: Curtis Stone

The Urban Farmer
Heat Storage
Multi-use

Energy Efficient



Keyline Case Study: Ridgedale
Permaculture Farm, Sweden



Ridgedale Permaculture, Sweden



Ridgedale Permaculture, Sweden



Ridgedale Permaculture, Sweden



Ridgedale Permaculture, Sweden



Ridgedale Permaculture, Sweden



Keep In Touch...

Sign up to our newsletter...

www.elementecodesign.com

See what we are up to...

www.facebook/elementecodesigh.com
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http://www.elementecodesign.com
http://www.facebook/elementecodesign.com

