WORKING WITH CARBON ON
THE RANNEY RANCH:
The Interplay of Range Management,
Grassfed Beef, Wind and Biomass*
By Nancy Ranney

Ranney Ranch

Good Morning. I am Nancy Ranney. I am going to
talk about the Carbon Ranch, mainly about our ranch
because that is what I know best. I hope you will take
away three points from my talk:
1. raising grassfed beef has great potential for
reducing greenhouse gas emissions,
2. alternative energy production can make a
contribution to our nation’s needs and be consistent
with a ranching enterprise and, perhaps most
important of all,
3. using livestock as a tool, good grazing and water
management practices have the amazing potential
to pull carbon out of the atmosphere where we
don’t want it and into the soil where we do, where
it replenishes the soil matrix and restores our
rangelands.
Our Western grassland soils, if properly managed,
have the potential to capture significant levels of
carbon. This is our ranch story, our carbon ranch
story, and as with all stories it evolved over time. We
did not set out to create a “carbon” ranch with all the
inter-related parts that I am going to discuss today
but one thing led to another over time, in fact quite
a short period of time, over just the past eight years.
We have not yet formally calculated our LCA, or
Carbon Life-Cycle Assessment, but the component
parts are starting to
fall into place and that
experience is what I am
going to talk about.
Of course, this
land is not “ours”. It
has been here for
millennia, part of an
island of rocky mesa
country set right at the
heart of New Mexico,

sandstone mesas capped with limestone and
threaded by beautiful valleys, harboring over the
centuries and through the seasons a startling array
of flora, of fauna, and still the hints of early human
settlement on the land. Now we ride past the ruins
of late nineteenth century homesteads, a chimney
standing, all that’s left of the home my neighbor’s
grandmother was born in, cisterns and camps and
water retention structures from the 1930’s, a heritage
that still spoke to our family when our parents
bought two adjoining ranches near Corona in 1968.
We started here, in an old log cabin where an
eighty-year old neighbor courted his wife in the
fifties, while our parents, George and Nancy Ranney,
planned and built a headquarters and a ranch home
for a manager and finally a home for themselves
They settled in, decorating with my mother’s
tapestries of ranch life and welcoming neighbors
and their growing family. It was a fine place to bring
their grandchildren and teach them important life
skills and we made the most of it. My father’s first
manager, Bill Brown, introduced us to the cow-calf
operation, we tried out a number of different breeds
and even tinkered with artificial insemination (AI),
and by the mid 1980’s when our current manager,
Melvin Johnson came aboard, we were pretty much
Angus/black baldy cow-calf, graciously allowing the
animals to inseminate themselves, concentrating on
production weights and pushing high stocking rates
with traditional conservation practices on the land.
*From her talk given at the Quivira Coalition’s 9th
Annual Conference: The Carbon Ranch: Using Food
and Stewardship to Build Soil and Fight climate Change,
November 2010.
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Our father had heard of the Savory system, had
even traveled to Australia and Africa to visit ranches
practicing it, and greatly admired our neighbor
to the south, Sid Goodloe, who was showing
improvement on his place with grazing and fire
regimens. But, in the 70’s and 80’s, my father just
couldn’t see his way to imposing those pie-shaped
cells onto his rugged range pastures. By the time my
dad passed on in 2002 and my three brothers and
I, our spouses and ten children, inherited the ranch
as a family partnership, much had changed, I had
already snuck into a couple of Quivira meetings and
was anxious to try some of the new approaches.

Planned Rotational Grazing
Our first step into the Carbon Management of
the ranch was to implement a planned rotational
grazing program where pastures are grazed at
most twice a year. Our first good fortune was to
have an experienced manager in Melvin Johnson
who had already spent 16 years here with his wife
Esther, raising children and grandchildren and who
was open-minded enough to try out most of these
crazy new ideas. The second was to be introduced
to an array of expert consultants by Quivira. In 2003
we started working with Kirk Gadzia, developing
growing and dormant season grazing plans, bringing
21 herds of cattle first into two herds and then into
one. This is working for us. Fuel costs of checking
on one herd are lower. Mostly, we need only open
gates to move the herd and in the fall at gathering
time, there they are near the pens. In years past my
parents had spent three or four weeks gathering.
With a later breeding cycle, feed costs are down —
down by a solid 60%. There are increased costs to be
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sure, additional fencing for new pastures and water
facilities, but we have taken advantage of Natural
Resource Conservation Service (NRCS) programs and
are planning for improvements over time.
The most astounding improvement is in the
health of our rangeland. Where we had once been
proud of a blue grama monoculture, now we see the
benefits of a biologically diverse plant community,
with cool and warm season grasses, even legumes
springing out of the soil. Within three years, we saw
an increase in organic matter in our soils and over
thirty species of native perennial grasses. We knew
that was good, both for cows and wildlife and for
retention of water on the range, but what we have
learned only in the last couple of years is how good
that is for the potential capture of carbon in the soil.

Water Management
Recent studies show that grassland soils have
an astounding potential for carbon capture. On
the ground, experience is showing that planned
grazing, including management of pastures with
short duration/high density grazing, is improving
rangeland quality. Intensively managed grasslands
may be the most effective carbon sinks on our
continent. At our ranch, analyses in the last three
years show that soils from pastures under planned
rotational grazing exhibit significantly higher levels
of soil carbon than from pastures with traditional
set stocking practices. But I am getting ahead of
my story. At the same time that we implemented
planned rotational grazing, we increased our efforts
at the management of rainfall on the land. We
worked with Craig Sponholtz, Steve Carson and
Bill Zeedyk, identified problem areas and learned
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the importance of runoff management, road
construction, and how the rolling dip spreads water
back onto the landscape. We engaged Wetherbee
Dorshow to generate a map of the ranch from air
photos and painstakingly gathered GPS points that
would replace my father’s hand-drawn maps and
accurately show topography, fences, wells, tanks,
pastures and their acreages and allow us to make
wiser planning decisions.
These three steps at the ranch (2003-04) the
planned rotational grazing, an understanding of
soil and water dynamics, and our ranch mapping,
positioned us to take advantage of development
opportunities which came to us a few years down
the road.

Grassfed Beef
We sold our first grassfed animals in the fall of 2004
to a few happy customers. The word was out about
the potential health and environmental benefits and
I was entranced by the idea of growing a healthy
product and marketing directly to consumers but
it was Melvin’s idea to market our calves right off
their mothers at weaning and sidestep the obstacle
of having no irrigated pasture for finishing. Why
not? This is the beef that generations of farmers and
ranchers have eaten themselves and if somewhat
smaller, well perhaps it is ok to eat smaller portions.
Whatever the reason, the native grasses they
grow on until moments before they head to Fort
Sumner Processing, a hundred miles distant, or the
occasional suckling of mother’s milk in their last
weeks, our customers have loved our beef. Initially
we sold to family and friends; now most customers
find us via the web or by word of mouth. Over

70% are local to New Mexico and adjacent areas of
Arizona and Texas. This is a local product.
The picture was starting to come together. The
reduced feed, fuel and labor costs of the new grazing
program were working together with the premium
from direct-marketing our grassfed calves on the
hoof. We were starting to reduce our external inputs,
become part of a local economy and rely on the
resources of the ranch itself, soil, sun, rain when it
obliged, grasses and animals. The connection to the
consumer, even via email, is a joy; customers are
thrilled to receive their beef direct from the ranch.
The monetary gain over the sale barn or buyer is not
insignificant, although our beef is still quite a bit less
than at the health food store.
Of course, all was not rosy. A continuing drought
forced us to keep our herd numbers down; the threat
of losing our USDA certified processor was always
with us; the continuing difficulty of marketing large
numbers at a time, and the time and energy required
of a direct-marketing program still challenge the
sustainability of such an operation.
In 2004, Melvin and I became members of SWGLA
(the Southwest Grassfed Livestock Alliance), a nonprofit funded largely by grants, and were able to
share experience and challenges with other grassfed
producers. I now serve as President, but our fine
Director Laurie Bower does most of the work. We
represent over 1200 small family farms and ranches
throughout the Southwest, publish a newsletter
and have served over 300 producers in the past
two years in workshops and seminars; we help
them develop their programs, apply for American
Grassfed or Animal Welfare Approved certification,
and find markets for their beef. We also promote
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consumer awareness of the benefits of grassfed
beef at tastings and local fairs. We are working on
two big challenges: the insufficient number of
local USDA processing facilities and the difficulty in
connecting to the growing market demand. Most of
our producers work with planned rotational grazing
or holistic management and many see grassfed
beef as a way to reduce the carbon footprint of their
operation.

Green House Gases and Livestock Production
Just what is the carbon footprint of grassfed beef
and how does it compare to that of industrial
feedlot beef? A 2006 UN Report “Livestock’s Long
Shadow” singled out livestock as a major destructive
player in climate change, accounting for 18% of all
Greenhouse Gas emissions. The Pew Commission
Study concurred. There followed a spate of press
urging reduced consumption of meat as a protein
source. Buried in these reports was a nod to pasturebased methods as generating fewer emissions but
it was lost to the press. However, that picture is
changing. (Many of the earlier statistics were skewed
by the inefficiencies of production in developing
countries.) Just this past summer, UC Davis scientist,
Frank Mitloehner showed that if one looks at the
US alone, only 3-4 % of green house gas emissions
are associated with livestock, and the benefits of
grassfeds are starting to be publicized.
A clearer picture of the comparison between
grassfed and grainfed animals emerges if we look at
the greenhouse gases one by one. The majority of
agriculture-related carbon dioxide emissions (CO2)
in the US comes from fuel combustion related to
grain production, the transport of animals and the
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importation of soy from Brazil as a feed. Scientist
David Tisch, (at Cobleskill SUNY) calculated the
emissions of a grain-fed vs. a grassfed burger:
grainfed emissions were over five times as high,
even when the grassfed burger was shipped from
Colorado to Boston. An early SWGLA graphic tracked
the 3112 mile journey of a typical New Mexican steer
from ranch to feedlot to distribution centers. The
100-500 miles traveled by a grassfed animal from
ranch to customer pales in comparison, and no fuel
is burned for grain production.
Nitrous oxide (N2O) is a considerably more potent
and damaging greenhouse gas. The majority of
nitrous oxides generated in the US are emitted by
commercial fertilizers used in grain production; the
remainder comes from concentrated manure in
feedlots and lagoons of liquefied manure at factory
farms. Interestingly, a 2010 study shows that vast
acreages of grasslands, once thought to be another
source of nitrous oxide emissions, significantly
reduce“off-gassing” IF they are grazed. (Here is
another argument to rebut the contention often
seen in the press that too much land is “wasted” on
the grass feeding of animals.)
Grassfed production is off the hook as far as CO2
and nitrous oxide emissions are concerned. Recently,
however, the uproar over the methane(CH4)
produced by grazing animals as they belch during
cud-chewing has intensified the debate. (Did you
ever wonder how the methane production of a cow
was measured?) Methane is produced by herbivores
as a by-product of enteric fermentation in the gut.
Although 25% of livestock methane production
occurs from concentrated wastes in industrial
operations, the remaining 75% is produced by the
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animals themselves. A 1999 study in the Journal of
Animal Science found that pasture-fed animals, due
to their higher fiber diet, produced 4 times higher
methane emissions than their grainfed counterparts.
Just how significant is this? Although the idea has
caught the public imagination, and sense of humor
(methane comes only from the front end of a cow),
the larger picture of livestock production in the U.S.
reveals that methane emissions are insignificant
when compared with the combined greenhouse
gases from fuel consumption, commercial fertilizers
and gases from concentrated manure.
What can we do about the belching? This is a
serious question and scientists, particularly in the
dairy industry, are exploring it. Nutrient blocks,
flax seed oil, curry spices and Beano may help;
also vaccines and pills that inhibit microscopic
methanogens. Realistically, these won’t help us
much out here on the open range. The real driver
is increased efficiency of production and yes,
improved genetics. But interestingly, here on the
ranch it means higher quality range grasses and
this is where we are heading with healthier grazing
systems. Even the 2010 EPA website touts rotational
grazing as helping to reduce methane production. A
study at the University of Louisiana (2001) showed
that management intensive grazing reduced
methane production by 22% per unit of weight gain
over traditional set stocked grazing. This study is
controversial, but I say, let’s test it on our Western
grasslands.
In summary, the methane emissions of a grassfed
operation are significantly lower than those of
the comparable number of cattle in an industrial
operation. Grassfed producers can be confident

that even factoring in the methane produced by
fermenting rumens, their carbon footprint is on the
way to becoming carbon-neutral or even carbonnegative.

Alternative Energy as Part of a Carbon Ranch
In the last couple of years, we have installed several
solar-powered pumps to replace old windmills,
and found them to be efficient and problem-free.
To accommodate our moving herd, we have one
panel mounted on a retired truck bed so that it can
be hauled from pasture to pasture; the panels have
freed us from constant checking of windmills and
reduced repair costs.
At the larger scale, alternative energy came to us.
Wind energy projects had started to pop up around
the West and it was clear that in addition to producing
clean energy, the income from these projects might
boost the local economy and allow struggling
ranch families to stay on the land. In 2007, Arkansas
Wind Study TrueWind (www.awstruepower.com)
published the first high-resolution wind map for the
US; much of eastern and central New Mexico rated
high for Wind Power Density and the Corona area
showed optimum conditions. Within months, wind
power companies were all over us. That fall, thirtyfive ranchers and property owners in the Corona
area (with a total of approximately 160,000 acres)
came together to form the Corona Landowners’
Association, heeding advice to “go slow” and to gain
leverage by working together. We did considerable
research, met with prospective developers, visited
operational wind farms, and then mailed Requests
for Proposal (RFP’s) to 14 developers. Our entire
group then reviewed the 6 serious proposals
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submitted on the following criteria:
1. the potential revenue stream to the
landowner,
2. the financial benefits to the community, the
stability of the company,
3. our impression of their personnel and their
ability to develop transmission, and
4. finally their commitment to land stewardship.
Then we rated the companies on a scale of
1-10. In the spring of 2008, we voted to divide
into two land-based groups, the North area to
negotiate further with Shell Wind and the South
with FirstWind, out of Boston. Each group went
back into a research phase. For eighteen more
months we engaged in discussions with lawyers
and negotiated with company representatives,
leading to landowner approval of a common
lease agreement which could be modified at will
by individual landowner signatories. By spring
2009, all of us had signed leases and now several
meteorological towers are in place on our ranches.
It has become clear that the decision to form
a landowners’ group was wise: not only did we
have the considerable acreage requisite for an
economically viable wind facility but the size and
breadth of the group brought us expertise in many
areas. We had rancher-lawyers, rancher-contractors
and engineers, and of course, bred in the bone
ranchers, who knew exactly what questions to ask
about potential impacts to their land.
Of particular concern were construction-related
issues--the size of roads, turbine pads, collector
lines, transmission stations, concrete batching
plants, also potential damage to existing wells
and structures, the introduction of invasive plants,
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herbicides, impacts on cattle, wildlife, hunting,
quality of life and finally the need for a reclamation
plan.
With respect to our own ranch, the mapping
and our understanding of good soil and water
practices was vital to our family’s comfort in
moving ahead with a contract. We used our ranch
base map to produce a site analysis useful to a
consideration of development; we generated a set
of guidelines for development, then came up with
development zones and proposed road access
points. We also used some sound and visual studies
to determine development zones. We spent time
with company engineers, their construction foremen
and environmental people, understanding the
mechanics of wind generation, including operations
and layout. Ultimately, FirstWind was impressively
open to our concerns; we were able to discuss and
agree upon important construction standards and
environmental guidelines and plan together for
success as a ranch for cattle and for wind.
To be sure, a wind project of this size does not
come without costs. There will be lights at night,
there will be noise from the turbines, there will be
trucks and men on our remote ranches now every
day of the year. And no matter how well designed
the roads and turbine pads, there will be inevitable
impacts upon the land. A project of this scale is an
industrial development.
We cannot yet tell you the outcome of this
chapter, the transmission is not assured and that is
the critical link as the power generated in Corona
is destined for the Phoenix area and California. The
community is anticipating economic growth and
new revenues; several young men from Corona
WORKING WITH CARBON ON THE RANNEY RANCH:
The Interplay of Range Management, Grassfed Beef, Wind and Biomass

are enrolled in Mesalands, a wind training school
at the community college in Tucumcari, and for us
as ranchers, generating high annual megawatts of
power will figure hugely into our Carbon Life-Cycle
Analysis. What is clear is that coming together in this
collaborative venture has been healthy, both socially
and economically, for our community. And that the
scale of collaborative land use decision-making we
have embarked upon is bringing other potential
development opportunities.

Biomass and Carbon
In late 2007, long before the wind contracts were
finalized and signed, Steve Apfelbaum of Applied
Ecological Services, inc. (AES www.appliedeco.com)
and The Earth Partners, LLC (www.theearthpartners.
com), an ecologist looking for Western ranches to
test soil carbon quantification methods, learned
from members of our family whom he had worked
with before, of our cooperative venture in Corona
and noticed that our high elevation rangelands
showed up as Moderate-High on the New Mexico
map for existing carbon levels. He realized
immediately that the large acreage brought
together here offered an unusual opportunity of
scale to monitor, manage and then sell carbon
credit offsets, if and when these became part of the
marketplace. He also thought that the six years of
planned rotational grazing on our ranch might offer
an idea of how management practices contribute
to enhanced levels of soil carbon in rangeland
soils. In the summer of 2008, and again in 2009
and 2010, he came out to Corona to do sampling
of soil carbon levels on our ranch and on several
neighboring ranches.

As a matter of technical interest, Applied
Ecological Services, Inc. and The Earth Partners,
LLC, takes soil samples with a “core” or “probe”, then
carries them back to a quality assured lab where they
are dried to a constant temperature and analyzed;
if a carbon market does materialize, the market will
insist on the “measurement and quality assurance of
any performance claims.”
The samples tested demonstrated several things:
1. sandy soils, soils over shallow bedrock, areas
where topsoil had eroded, evidenced very low levels
of soil organic matter and organic accrued carbon;
2. remote pasture corners that had not been
grazed for many years, even decades, showed higher
carbon levels; and
3. soil types that had been grazed under our
planned rotational program had ecosystems that
were starting to differentiate, growing more species
of grasses and more rare plants, including legumes,
and these soils tested for both more organic matter
and 20-30% more soil carbon than the same soil
type right over the fence line, AND finally,
4. a primary obstacle to range improvement
and increased carbon accrual was the presence
of the invasive one-seeded juniper (Juniperus
monosperma). Historically, older growth juniper,
like this one, occupied steep rocky slopes but now
they have invaded the lowlands; this was a lovely
open meadow in the early 70’s. And with the native
grasses displaced, soil carbon levels have declined.
Of course we had all long considered the young
juniper, or cedar as they are called in our country,
a threat to rangeland health. A 2002 publication
illustrated the encroachment of woody species in
Lincoln County. So we understood the rangeland
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impacts, that the cedar were taking up growing
room and stealing water from our grasslands and
ranching operations. Most ranches in our area
have been clearing cedar since the 70’s, working
with NRCS EQIP contracts and a variety of clearing
methods. Over the last thirteen years we have
accomplished much on our ranch with an “excavator”
that has a hydraulic thumb to grab a tree and uproot
it. Now, a better understanding of the carbon cycle
and the realization that carbon is indeed vital to the
health of a ranch, showed us that these interlopers
were even worse than we had imagined. Each one
easily consumes over 40 gallons of water/day year
round; 50-90% of precipitation falling on a tree is lost
to “interception” and evaporation and never reaches
the soil; and the roots reach out to 40 feet and more,
impoverishing and de-watering the “interspaces” and
drastically limiting the potential for carbon accrual.
Somewhere around 40% of our ranch is still covered
by these dense cedar stands. We needed to get rid
of more of these trees than currently possible by
government cost share programs. With carbon as
incentive, we turned to the potential for biomass
harvesting.
During the past year and a half, working with
AES and The Earth Partners, promising buyers for
our cedar have been identified, and we have tested
the wood as a biomass product. It turns out to be a
high BTU (British Thermal Unit), have low moisture
levels and a low ash content, all of which are good.
Opportunities have been explored for harvesting,
chipping the wood at a proposed plant near the
railroad spur in Corona, and shipping via railroad.
Earlier this year, a proposal for biomass harvesting
and carbon development was presented to the
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Corona Landowner’s Association. We are currently
considering it and a prototype ranch management
plan that would harvest cedar to achieve healthier
range. Biomass in the short term; healthier range,
increased productivity (and fewer belches!) and
higher levels of carbon stored in the soils for the
long term.
There are downsides to this picture. Equipment
to harvest the cedar and to transport it will need
to be brought in. We know that if we remove cedar
on 160,000 acres, it will take six years to overcome
the carbon lost by removal of the trees themselves,
their trunks, leaves and roots; with every pluck,
carbon is released into the atmosphere. But after
year six, we regain the balance. The improved grass
and organic matter will create a break even level in
the soil; and over the next 25 years, we can expect
increased levels of soil carbon. Thinner, drier soils
over bedrock will take longer to accrue carbon, 2550 years. Precipitation levels will also be a factor in
how long this takes. In the long term, we believe that
biomass harvesting will be less costly than relying on
government programs and has greater potential for
range restoration.

Conclusion
There is a lot of possibility here. The carbon picture
is a complex one and we have not yet figured it all
out. If the wind development comes through, that,
of course, will have major implications for our carbon
footprint, but it may not and not all of us will be able
to develop wind on this scale. Biomass production
is a greater likelihood for many of us; a cooperative
arrangement such as this opens the door to
increased productivity on many fronts: improved
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range, revenue streams first from the biomass and
then, possibly, from the soil carbon itself. Our first
two programs, planned rotational grazing and the
marketing of grassfed beef, were taken up with a
notable lack of fanfare and capital outlay. It has been
a joy to see the improvement in our grasslands and
our stock over the past eight years. Everyday costs
are still with us, and the hard work of ranching,
especially maintaining roads and fences; and
keeping up water supply and distribution.
I certainly do not mean to give the impression
that all is well with the economics of family ranching,
that would be inaccurate. A grassfed program is
labor intensive and until a rancher is able to sell all
her animals as grassfed, it would be hard to say it
is sustainable. But who knows? In the event that
all the cattle in the West, in New Mexico or even in
our own Corona region, were harvested as we do
ours, at six-nine months, we could bypass all the
problems and costs of the industrial finishing model,
provide healthy beef and still have animals on the
land to keep it productive. I take hope in the fact
that we are working with our native resources and
that the lowest technological fixes are the ones that

are giving us the fastest and best return. For now,
we love this part of the world, a new generation
is starting to enjoy it, reveling in its wildness and
beauty, and we will continue looking for ways to live
in partnership with the land.
Nancy spent her
childhood years on
a farm in northern
Illinois raising and
showing horses and
fell in love with New
Mexico as a teen when
her parents bought
the Corona ranch. She
has a master’s degree in Landscape Architecture and
Environmental Planning from Harvard University
and has worked for planning/design firms in central
California. She is a member of the American Society
of Landscape Architects and of the New Mexico
Cattle Growers, is on the Board of Directors of the
Quivira Coalition and is the current President of the
Southwest Grassfed Livestock Alliance (SWGLA).
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