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Communities can come together, cooperate, and create the 
credit to hire organized land stewards – catchment contractors –

to heal and nurture our common watershed homes.

This will be the largest physical project in history.



Livestock herders, Indigenous land stewards, ranchers and farmers, and allied scientists

We can hire stewards to heal and nurture whole watersheds, regions and continents

have learned how to grow topsoil & biodiversity and turn deserts back into prairies

It will require holism, cooperation, rigorous landscape feedback, commoning, 
and the largest mobilization of credit in history











Subsoil to A-horizon topsoil:  

8” within a few years.  How?







Healing whole watersheds, locally, regionally and globally includes –

• Growing deep topsoil watersheds with massive biodiversity and productivity

• Commoning – practicing cooperation and rule-making to heal and govern the CPR of whole-

watershed health and function

• Bottom-up watershed contracting

• Focus on rapidly healing and caring for insect populations

• Refusing Ecosystem Services enclosure

• Solidarity with peasants and Indigenous peoples who are the first targets of ES enclosure

• Maximum infiltration farming

• Rapidly achieving groundwater recharge and deep water security for our communities

• New, landscape-compliant built infrastructure

• Reclaiming credit as a commons to hire land stewards to heal the land

• Linking locally governed mutual credit networks 

• Building massive public support for public banks, owned by us, to create credit for our priorities

The practice of economic democracy to finance hiring land stewards who can competently do this 

work will not come from private banks, asset managers, venture capital, other finance capital, or the 

financialization of nature.  



We are watershed contractors in community
 

We grow deep-topsoil catchments, water security and high biodiversity 
as a service

We operate a learning system with landscape-feedback for healing land
We practice neighborly economics

Map: 
Fejetlenfej



Orgs 
and 

businesses

Governments

Founders

Workers

La
nd Care Trade Network

Software forthe land community

Land 
Stewards

• Watershed Contracting

• Learning System 

• Landscape Feedback

• Data Cooperative

• Equipment

Community

Investors

A platform cooperative for 
healing catchment commons 

and practicing economic 
democracy



Founding farms



2,256 HUC-8 watersheds in 
the US 
Average size: 450,000 acres

~160,000 HUC-12 watersheds in 
the US 
~10,000-50,000 acres

18 HUC 8 watershed river 
and lake basins in Vermont

East Creek 
HUC 12 watershed

20,526 acres

265 HUC 12 catchments in Vermont 
• 186 complete, 79 partial
7,836 acres to 49,377 acres

Catchment Contracting – local, regional, continental and global





Springs, streams and rivers will 
run longer and cooler

 Emergent wetlands will 
proliferate 

Instance: doubling drainage to groundwater raises groundwater level 30 feet over 25 years

https://www.vermontwetlandplants.com/index/emergent-herbaceous/

Watershed contracting and groundwater

https://www.vermontwetlandplants.com/index/emergent-herbaceous/


Local Catchment Contracting pricing model 
for healing land:  

Cost of Production + Profit

Nature is not abstracted or valuated
No credits – carbon, water, biodiversity, wetlands

No futures.  No derivatives. 
No land grabs.  No bubbles



Healing land in practice 



Birdwell and Clark Ranch, Henrietta TX
https://www.birdwellandclarkranch.com/grazing.html



Holistic Management
Holistic decision-making for managing complexity, and for 

managing livestock to turn deserts back to prairies and grow new 

topsoil and biodiversity

Karoo Region, South Africa.  Photo credit:  Kroon Family





paddock by paddock healing

1. Fertility and nutrient management

1. Soil testing and mineral amendments to trigger the process

2. Massive plant and microbial diversity

1. Bloomtrain planting and management strategies

2. Ferment, compost, vermicompost, etc. 

3. Keyline soil-formation

1. De-compaction (biological, mineral, mechanical) 

4. Neighborly grazing for healing and yield

5. Bringing it all together with grazing planning (Land Care planning)



Massive Plant  

Diversity

Image: Heidi Natura, 1995



Jena Experiments

More plant diversity 
→ 
• more yield 
• more soil carbon 
• more diversity of 

microbes and 
insects

• less nutrient loss 
Image from an amazing Jena Experiments Video!!!!  Watch it here

https://www.youtube.com/watch?v=j3SvG2nBCTM


Jena experiments 1, 2, 4, 8, 16 species (groups, families)



Larson Farm



Larson Farm



Massive perennial plant diversity to grow food and topsoil, 

feed pollinators, and infiltrate and clean water 



Image: Anna Widmer Wildflower Valley

Bloomtrain 
Community–wide holistic management for pollinator health

Billions of flowers to heal our farms and watersheds & reverse pollinator extinction

Data and image: Conrad Vispo



~ 8’ + tall

<1 year old chicory plant



Grazing for 

healing and 

yield

Grazing 

Treatment 

Effects on 

Vegetative 

Tillering and 

Soil 

Rhizospheres of 

Western 

Wheatgrass, 

Manske et al.



3 Year Keyline conversion of subsoil to topsoil under pasture

Graze, leave ample residue

Subsoil 2-4” below roots or pan

Seed rips with diverse, deep-rooted mixes

“Prime” seed

Drip tailored landcream mix

Recovery!

Underground images: The Permaculture Designer’s Manual.  Mollison and Jeeves Grazing photos from Blissful Dairy, Bridport, VT

Learn and plan good grazing

Address nutrient deficiencies

Graze

Light soils – ripsow 1+ time per year

Heavy soils – ripsow 2x per year 

 

Recovery!

Keep it up for 3 years, 

Monitor and make any necessary adjustments

Recovery!







Ripsowing in forb diversity





































Keyline Cultivation – Ridge Pattern Plowing

Source: The Challenge of Landscape



Keyline Cultivation – Primary Valley Pattern Plowing

Source: The Challenge of Landscape









Massive Microbial Diversity



A whole lot of genes in plants 

and soils have been switched 

off because we don’t have the 

microbial diversity that, a 

couple hundred years ago, 

would naturally have been 

there…

 Christine Jones



Soil 

aggregates- 

the 

“fundamental 

unit of soil 

function”

The biofilms that 

glue them result 

from quorum 

sensing  



Nutrient transformation 
for microbial diversity, yield, livestock 

performance, & soil formation



Circul8  dilute effluent to grow photosynthetic purple-sulfur bacteria

https://circul8.com/



Johnson-Su static aerated 
high-fungal compost

2 lbs. compost/acre trial



Vermicomoposting



SPICE Lactobrews





North Hollow Farm ripsower demoNorth Hollow Farm ripsower demo





Water-Secure 

Infrastructure

Yobarnie, Water for Every Farm, P.A. Yeomans











Design: Collins and 

Doherty

Rendering: Pavlov  





KEYLINE SCALE OF PERMANENCE

An order for planning based on the relative permanence of the elements 
comprising the completed landscape. 

1. Climate
2. Land shape

3. Water control
4. Roads
5. Trees

6. Buildings
7. Subdivision

8. Soil



P.A. Yeomans 
1908-1984

The Yeomans family and history of Keyline

Allan Yeomans Ken Yeomans

• “The land[person’s] job is not so much to conserve soil as it 

is to improve [their] soil and to make it more fertile than it 

ever was.”  

• “Subsoils remaining on the farm and grazing land after the 

real soil has been lost by erosion have been easily 

transformed into fertile and highly productive soil in two or 

three years by precise management of existing or sown 

pasture species and Keyline cultivation.”



The Keyline Canon



Image: Georgi Pavlov and Huma Design

Landscape design and ripsowing patterns



Image courtesy of Georgi Pavlov and Huma Design

Keypoints 

• occur (only) within 

primary valleys 

• The Keypoint is the 

point at which the 

primary valley gets 

suddenly steeper
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A Keypoint in California



A Keypoint in Virginia



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Images: courtesy of Regrarians. www.regrarians.org/regrarian-handbook/



Image:  Courtesy of P.A. Yeomans



Dams

• Keypoint dam

• Contour dam

• Ridge Dam

• Saddle Dam

• Ring Dam

• Excavated Pond

• Low Valley Dam

Images: The Challenge of Landscape



Channels for diverting water to dams, connecting 

dams, and irrigation

Image:  Milkwood Permaculture

Image:  The Challenge of Landscape



Keyline pattern tree clearing and tree planting

Contour Strip Forests

• Generally follow the patterns of water 

harvesting/distribution channels and 

roads. 

• Trees usually border roads, and are 

located above irrigation channels.

• Along riparian corridors and around 

lakes and ponds.

• On ridges to provide shade for 

livestock, moving nutrients uphill.

• Tree placement for windbreaks 

enhances crop productivity and 

livestock performance.

•  Browse is valuable livestock feed. Image:  The Challenge of Landscape







https://www.theguardian.com/environment/2023/jan/18/rev

ealed-forest-carbon-offsets-biggest-provider-worthless-

verra-aoe



2011 warning
2023 verification
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https://www.wsj.com/articles/middlemen-snag-carbon-credit-cash-aimed-at-peruvian-amazon-11672321001



“We of La Vía Campesina, small family farmers, 

landless workers, Indigenous and migrant 

communities – men and women – stand in direct 

opposition to the commodification of nature, of our 
territories, of water, seeds, foods, and human life.”

“Payment for Environmental Services is being used to displace Indigenous people 
and small farmers from their lands and territories.”

“The most ambitious plan…is to place a price on all of nature (including water, 
biodiversity, landscapes, wildlife, seeds, rain, etc.) so as to privatize…and later charge 
us for its use.” 

“Our challenge is to reestablish another way of relating to nature, and between peoples.”

182 organizations  81 countries  
200 million + peasants

https://viacampesina.org/



Indigenous 
Environmental 

Network 

(IEN)

“Carbon trading, carbon offsets and REDD+ are fraudulent climate 
mitigation mechanisms that in fact help corporations and governments 
keep extracting and burning fossil fuels.”

https://www.ienearth.org/



https://www.theguardian.com/environment/2023/aug/24/carbon-credit-

speculators-could-lose-billions-as-offsets-deemed-worthless-aoe



PES, NBS, Nature Credits, PPP, State de-risking of markets, 
surveillance and statistical “measurement and modeling”

Piloting the Community option

Ecosystem Services,  Carbon Credits etc. are enclosure



The unbroken legacy of the English aristocracy: Enclosure

• Enclosure of the English commons
• Commodification of labor
• Privatization of credit 
• Colonization of the Americas, Africa, Asia, Australia
• Turning the people and land of the colonies into capital assets – enslavement, real estate, 

and commodities 
• Ideas into Intellectual Property
• Gene Patenting and Seed Patenting
• Data Extraction and Commodification
• Behavioral Futures: predicted and modified Human Behavior
• Ecosystem Services, Carbon Offsets, Water Credits, Biodiversity Credits, Wetland Credits, etc.
• Biopiracy of human genetics
• Commodification of Indigenous knowledge and culture 

• Time to abandon the tradition…   



“Nature shrinks as capital 
grows.  The growth of the 
market cannot solve the 
very crisis it creates.” 

Vandana Shiva



We stand with hundreds of millions of small farmers, peasant farmers and 

Indigenous Peoples around the world who refuse  – and will replace -  the 

financialization of the Earth and the framework and schemes of Natural 

Capital, Ecosystem Services, Carbon Offsets, Biodiversity Credits, 

Wetland Mitigation banking, Nature Based Solutions, etc.  

There is a better way – a Community Option - led by land stewards in 

community – and it will serve us all to pilot developing it in the real world.

Small farmers and land stewards in solidarity

Thousands of community alternatives to financializing nature



“The ‘solution’ master-minded by 
global finance at COP27 to resolve 
the imminent environmental crisis: 
create a multi-quadrillion dollars’ 
worth of assets on the back of 
everything nature does and 
expropriate it from the global 
commons to make a profit.”

https://www.ineteconomics.org/perspectives/blog/the-capitalist-solution-to-save-the-planet-make-it-an-asset-class-sell-it

https://www.ineteconomics.org/perspectives/blog/the-capitalist-solution-to-save-the-planet-make-it-an-asset-class-sell-it


Image1: boardroom:  istockphoto.com.  “Opportunity” slide: Source:  Kyle Philipp, Regenerative Food Network, Regenerative Agriculture Investment Solutions (RAIS) Presentation, VT Farm to Plate conference, 2022

 



Abstract
What started as a humble metaphor….of 
nature as a stock that provides a flow of 
services is insufficient for the difficulties we 
are in or the task ahead. 

Indeed, combined with the mistaken 
presumption that we can analyze a global 
problem within a partial equilibrium 
economic framework and reach a new 
economy project-by-project without major 
institutional change, the simplicity of the 
stock-flow framework blinds us to the 
complexity of the human predicament. 

Ecosystem services: From eye-opening 
metaphor to complexity blinder

Richard B.Norgaard, 2009

Costanza, R. et al., 2017

https://www.sciencedirect.com/science/article/abs/pii/S0921800909004583#!


https://www.intrinsicexchange.com/en/home









Privatizing nature:  A few key enclosure how-to manuals



The Defense of Nature: Resisting the Financializaton of 
the Earth by John Bellamy Foster

“Plans for the expropriation and accumulation of natural capital by global 
finance are primarily directed today at the Global South.

It is impossible to exaggerate the extent of this natural-capital rush, now being promoted by global speculative 
finance, which since the Great Financial Crisis of 2007–10 has sought to acquire real assets in the physical 
environment to underpin continuing debt expansion.

The implications of this rapid financialization of nature, which is promoting a Great Expropriation of the global 
commons and the dispossession of humanity on a scale exceeding all previous human history, are vast. This 
Great Expropriation is being justified on the grounds of saving nature by turning it into a market, thereby 
replacing the laws of nature with the laws of commodity value. 

Yet, not only is the logic behind this fallacious, but it is also likely to widen the associated colossal financial 
bubbles, while accelerating destruction of planetary ecosystems and of the earth as a safe home for humanity.

….The necessary conditions for the defense of the earth in the face of the current financialization juggernaut, 
[will require] the greatest alliance of workers, peoples, and movements in the history of humanity.”

https://monthlyreview.org/2022/04/01/the-defense-of-nature-resisting-the-financializaton-of-the-earth/
https://monthlyreview.org/2022/04/01/the-defense-of-nature-resisting-the-financializaton-of-the-earth/


Daniela Gabor: The Wall Street Consensus

Private finance will provide the credit to finance new asset classes, de-risked by 
the state, often in PPPs and state-backed new markets:  

Nature, Green Infrastructure, SDGs



https://www.climatechangenews.com/2023/06/08/world-bank-set-to-take-on-risk-of-
insuring-carbon-credits-amid-market-upheaval/





bUT wheRe WILl the MoNEy 

come frOM?#!?

Hiring 



“The process by which money is created 
is so simple the mind is repelled.”

John Kenneth Galbraith



If the work can be done, and is an existential priority, the 

money can be created to finance it, (even without debt)

• Federal spending

• Public Banks 

• Community currencies



Money creation must be coupled to real value and resource creation

Alan Greenspan: “…there is nothing to 
prevent the Federal Government from 
creating as much money as it wants 
and paying it to somebody. The 
question is, how do you set up a system 
which assures that the real assets are 
created which those benefits are 
employed to purchase?...It is a 
question of the structure of a financial 
system which assures that the real 
resources are created… as distinct from 
the cash. The cash itself is nice to have, 
but it has got to be in the context of 
the real resources being created…so 
that you can purchase real resources 
with the…cash." 

Video Link

https://www.youtube.com/watch?v=DNCZHAQnfGU


Over the last 100 years

North Dakota farmers showed that we can create public banks,
 owned by the people, to responsibly loan money into existence for critical credit, 

infrastructure and economic development needs
(Vermonters came close to creating a Vermont state bank 9 years ago)

https://bnd.nd.gov/history-of-bnd/

https://bnd.nd.gov/history-of-bnd/


“The State of North Dakota does not have any funding 
issues at all.  We in fact are dealing with the largest 
surplus we’ve ever had…
We look around and we say, ‘Boy, that is unbelievable to 
see what is going on in the rest of the country and here 
we are completely countercyclical.”

Eric Hardmeyer, CEO of the publicly owned Bank of North 
Dakota. March, 2009 
[shortly following the 2008 financial crisis]



BND history

https://bnd.nd.gov/history-of-bnd/

https://bnd.nd.gov/history-of-bnd/


Money-flow concept/diagram from BND: https://bnd.nd.gov/history-of-bnd/

Agriculture, Business, 
Residential, Infrastructure 
and Student Loans

Fees and taxes

Investments

Fractional reserve 
money-creation: 
Agriculture, Business, 
Residential, Infrastructure and 
Student Loans

ND State Treasurer

BND

https://bnd.nd.gov/history-of-bnd/


The ruling class has enclosed the credit commons

We will need to take it back–

 to heal the land, to create a good life in our communities, to 

leave our kids a livable future and a legacy of deep topsoil 

watersheds



Slides courtesy Jennifer Byrne, WRNRCD

https://www.whiterivernrcd.org/services/community-engagement 

https://www.canva.com/design/DAFaMWqYGcs/view?utm_content=DAFaMWqYGcs&utm_campaign=designshare&utm_medium=embeds&utm_source=link
https://www.whiterivernrcd.org/services/community-engagement


Slides courtesy Jennifer Byrne, WRNRCD

https://www.canva.com/design/DAFaMWqYGcs/view?utm_content=DAFaMWqYGcs&utm_campaign=designshare&utm_medium=embeds&utm_source=link






neighborly to: 
• our nearby neighbors

• neighbors around the world

• future generations

• non-human neighbors

 

neighborly economics



 
• Credit as a commons – emergent from the cooperation, 

productive capacity and trust of a community, in 

ecological context

• Whole-catchment function as a common pool resource 

– non-excludable, easily damaged



Land Care Trade 

“Mutual credit is a system of accounting for exchange within a 
trusted network. Simply keeping score of exchanges, in units 
denominated in the national currency, means that actual 
currency does not need to change hands in order for people 
and businesses to trade.”  Credit Commons Society

A mutual credit clearing network 

for governing and healing 

catchment commons



Image: NASA

Unit of Account –
1 grain of pollen  

=
$1 USD

https://svs.gsfc.nasa.gov/10394


The Land Care Trade Network

• Food
• Tools, supplies, services 

for healing land

• Welding
• Legal
• Bookkeeping
• Labor
• Carpentry
• Mechanical

• Healing whole 
watersheds? Only if 
necessary

• Federating → 



….but how much difference can a 
shared ledger governed by a community of 
people who produce and exchange goods 
and services - and trust each other - make? 



Mutual Credit precedents

• Multilateral business trade/barter networks

• International Reciprocal Trade Association

• 400,000 businesses, $14 billion in trades in 2019

• WIR Bank in Switzerland

• ~60,000 businesses, $1 billion Euros/year in trade

• (Not mutual – centrally issued credit)

• Argentinian Social Money (Trueque) Movement

• Sardex in Sardinia

• 4,000 business members, almost $50 million Euros/year



“Real data from the Sardex mutual credit 

system show a reduction of net internal 

debt of the obligation network of 

approximately 25% when obligation-

clearing is used by itself, and of 50% when 

it is used together with mutual credit. The 

paper concludes by outlining 

recommendations for how even greater 

savings could be achieved by including 

the tax authority as another node in the 

obligation network.”

https://www.mdpi.com/1911-8074/13/12/295



Reclaiming the credit commons is key to 

• Hiring catchment contractors to heal the land community
• Building water-secure infrastructure for adaptation
• Operationalizing a scientific revolution to provide landscape 

feedback to land stewards and their community to heal the land…



2023 

Introducing the Land Care Cooperative 

 Watershed Contracting Pilot Project



3. Satellite remote sensing 
 

2. Near-surface 
environmental 
measurements

4. Measurement 
Synthesis

Landscape feedback: energy, water, 
biomass, carbon, nutrients, 
biodiversity

1. Stewards’ observations, 
judgements and 

management records

Real-time landscape-feedback to learning communities for healing land



Catchment Contracting necessary condition: Graduating from statistical environmental 
modeling that estimates the probability of environmental effects of Practices….



History and status quo:  empirical, calibrated models

• Statistical prediction tools to guide 
natural resource policy formation, 
program implementation and 
regulatory enforcement

• Simple statistical models use 
coefficients derived from past field-
research to predict the probability of 
runoff, erosion, nutrient transport 
(and soil carbon change) associated 
with management practices

• The past is used to predict the future

• Modeled landscapes are minimally 
or not measured  

Revised Universal Soil Loss Equation (RUSLE)  
Daily soil loss: a=r*k*l*s*c*p
Factors:
a – soil loss
r – rainfall/runoff
k – soil erodibility
l – slope length
s – slope steepness
c – cover-management
p – supporting practices

1954 SCS Runoff Curve Number (CN).  This “interagency tool” was not peer-reviewed

USLE History, National Soil Erosion Research: West Lafayette, IN

George R. Foster, Science Documentation, Revised Universal Soil Loss Equation Version 2, National Sedimentation Laboratory, 2005

Paul Schiariti, P.e., CPESC Basic Hydrology –Runoff Curve Numbers

Link: 
Useful CN 
summary 

 

Predicts 
runoff

Predicts 
erosion

https://www.ars.usda.gov/midwest-area/west-lafayette-in/national-soil-erosion-research/docs/usle-database/usle-history/




Measurement-synthesis 

Measurements
Observations

Records

Quantified landscape-function feedback to stewards and our communities



Satellite tracking Soil mapping and farm    
                          instrumentation

Measurement-Synthesis
Decision support software

Measurement for the Model of the Commons
 Landscape Feedback

Handheld ground-truthing instruments  



First order variables -
Tracking energy and water through the landscape

Energy Water



Quantified management



Tracking Biomass



3D soil maps, 4’ deep

Modern soil mapping - The Soil Information System™ (SIS) 

SIS Patent



Soil maps for 21st century 
management and decision-support

Physical
• Continuous vertical 

profile
• Horizon thicknesses 

and depths
• Sand %
• Clay %
• Textural class
• Compaction
• Depth to root 

restriction
• Plant available water
• Field capacity
• Permanent wilting 

point
• Saturated Hydraulic 

Conductivity 
(Redistribution)

Chemical
• Carbon

• Ph

• CEC

• Organic matter

• Nitrogen

• Phosphorus

• Potassium

• Calcium

• Magnesium

• Boron

• Copper

• Iron

• Manganese

• Zinc

Topography
• Elevation 

• Slope

• Aspect

Core locations

Colored contours:  Soil Information System
Black contours:       US Soil Survey map units

High ROI.  20-30 year utility  

Biological
• Multiple analyses 

available



SIS 3D soil-mapping on the farm    Surf – Dive – Core – Map



Mobile Ground Truthing Crew



Abe Collins

Land Care Cooperative Chair and CEO

abenewsoil@gmail.com  (802) 782-1883

Let’s cooperate to heal our watershed homes, starting now

It will be local. It will be holistic

We will be neighborly between working class people, peasants, Indigenous peoples, and all true allies 

We will not enclose nature as ecosystem services, or let the ruling class co-opt our work

Real, competent land stewards organized as catchment contractors are the key operators

We will reclaim credit-creation

We will work with existing institutions where they can help.  We will build new institutions as necessary

We will work with Conservation District local working groups and local funding pools 

We will operate our own quantified landscape-function feedback and learning systems for healing land

We will leave our kids deep topsoil watersheds and economic democracy

Stay engaged and let’s launch a catchment contracting pilot project in community

mailto:abenewsoil@gmail.com
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