Government Initiatives at the State and
Local Level

Much of the recent impetus for both re-
search and action on climate change stems
from the passing of California’s Global Warm-
ing Solutions Act in 2006 (Assembly Bill 32;
AB32). For example, AB32 now requires local
governments to address climate change miti-
gation in any update to their general plan or to
submit a separate climate action plan that does
so in detail (CAGO, 2009). The climate action
plan recently completed by Yolo County’s local
government is an early example of what oth-
er counties and municipalities will carry out
in the not so distant future (Yolo CAP, 2010).
Yolo County’s climate action plan consists of
three main components; 1) an inventory of
greenhouse gas emissions (GHG) for 1990 and
the current period; 2) a set of local policies to
mitigate future emissions; and 3) a section ex-
amining possible adaptation strategies to help
county stakeholders cope with the local im-
pacts of climate change.

Since the jurisdiction of Yolo County’s gov-
ernment is limited to the mostly rural “unincor-
porated” parts of the county, insights and feed-
back from the agricultural community were
crucial to the planning process. To facilitate

this dialog, Yolo’s Planning Department held
a series of rural stakeholder meetings where
available data on agricultural emissions sourc-
es and mitigation strategies were discussed
with local farmers, the county’s agricultural
commissioner, cooperative extension, univer-
sity scientists and others. Table 1 shows the
range of GHG mitigation strategies addressed
during these meetings and highlights some of
the tradeoffs and co-benefits articulated by the
participants.

While examining the county’s data on GHG
emissions, perhaps the most important obser-
vation made by local stakeholders was that
electricity use and transportation in neighbor-
ing urban areas leads to emissions rates that
are roughly 100 times higher per acre than agri-
cultural land uses (Yolo CAP, 2010). The intent
here was not to shift the emphasis away from
the mitigation opportunities within agricul-
ture, but rather to highlight how local policies
to promote “smart growth” and protect prime
farmland from urbanization may actually help
stabilize and reduce future emissions from
other sectors. This is particularly relevant in re-
gions of the Central Valley which face mount-
ing pressure to convert farmland to urban land
uses. More importantly the concept seemed to

Pictured: AlImonds orchard in full bloom in Yolo County, CA. Available from a public website.
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Table 1. Stakeholder generated trade-offs and co-benefits of various agricultural GHG mitigation strategies in Yolo County.

Planning Ag Responses in CA

Emissions Category

Strategy

Trade-offs

Co-benefits

Direct and Indirect
Nitrous Oxide from
Agricultural Soil

N fertilizer rate reduction

-yield loss for some crops
-already optimized for some crops

-lower input costs
-water quality

organic farming methods

-organic fertilizer costs
-labor costs

-limited pest control options
-yield loss for some crops

-price premium

-local or direct marketing
-environmental quality
-agrobiodiversity

(N,0) -cost of crop establishment .
e -erosion and runoff control
. -additional fuel use . .
cover cropping . X . -better soil water quality
-not compatible with all crop rotations L X
I - . -agrobiodiversity
-spring incorporation constraints
. . -maintenance cost
equipment maintenance -lower fuel costs
-generally done already
optimize draw-bar load -generally done already -lower fuel costs
Mobile Farm
K -lower fuel costs and less labor
Equipment

(CO,, N>0, CHy)

conservation tillage

-not compatible will all crop rotations

-less wear on tractors
-soil carbon sequestration
-water conservation

engine upgrades or retrofits

-cost of new equipment

-lower fuel costs

Irrigation Pumping
(€O, N,0, CHy)

Maintain pump bowl
assembly

-maintenance cost
-generally done already

-lower fuel or electricity costs

solar-powered pumps

-cost of photovoltaic cell
-limited to low horsepower engines
-limited to daytime use

-lower fuel or electricity costs

Livestock
(CH4)

biogas control systems

-cost of building the system
-engines subject to air quality rules.

-energy generation (gas or electricity)
-sale of carbon credits

Rice Cultivation
(CHa)

baling and removal of straw

-baling costs
-limited market for rice straw
-impacts quality of waterfowl| habitat

-sale of rice straw

-feed and bedding for livestock
-feedstock for biomass power
generation

reduce winter flooding

-poor decomposition of straw
-impacts quality of waterfowl| habitat

-lower pumping costs, fuel savings

mid-season drainage

-crop water stress
-yield loss

-control of aquatic weeds
-water conservation

Residue Burning
(CO,, N,0, CHa)

minimize burning

-low overall mitigation potential
-already regulated

-air quality

Carbon Sequestration
(CO,)

reforest rangelands, riparian
zones and hedgerows

-cost of establishment
-require irrigation in early years

-water quality
-erosion control

-biodiversity

establish valuable common ground with those
in the agricultural community. Unlike Califor-
nia’s industrial sector, AB32 does not require
agricultural producers to report their emis-
sions or to implement mandatory mitigation
measures (CARB, 2008). The state is however
encouraging farmers to institute voluntary
mitigation strategies through various public
and private incentive programs (Niemeier and
Rowan, 2009). That said, some in the agricul-
tural community are still concerned that the
policy for agriculture could shift from volun-
tary to mandatory mitigation at some point in
the future, which could make it more difficult
for farmers to stay in business. Given that this
hypothetical shift in climate policy might inad-
vertently accelerate farmland conversion and
further boost urban emissions, there appears
to be a sound case for maintaining and protect-
ing agriculture’s voluntary mitigation status.

wrdc.usu.edu

Tapping into Farmers” Ideas on Mitigation
and Adaptation

Protecting farmland from conversion is an
important first step, because it expands the op-
portunities to mitigate future emissions, and
perhaps more importantly helps to maintain
our economic and ecological resilience to the
impacts of climate change. But for these goals
to be fully realized local farmers and land
managers must be part of the process. Farm-
ers have a key role to play since they have vast
practical knowledge on how to optimize farm
management to reduce agricultural emissions,
conserve water or store carbon in the agri-
cultural landscape. Almond orchards in Yolo
County are a prime example; reports from
some local growers indicate that innovations in
drip irrigation have allowed some to reduce N
fertilizer applications by up to 30%, while also
boosting yield and water use efficiency. Since
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,O emissions from fertilizer use are the single
argest source of emissions from agriculture,
fforts by growers and commodity boards (e.g.
alifornia Almond Board) to expand the use of
ese technologies have already begun to yield
itigation benefits.

Given that local (and global) temperatures
e expected to rise even if the state’s mitiga-
on targets are met, it is equally important for
ral communities to consider ways to adapt
ocal agricultural systems to the possible im-
vacts. With this in mind, understanding how
mers have adapted to past extreme events
.g. heat-waves, droughts, floods) can often
ive insight about what strategies might be ef-
ective in the future. For example, during pre-
ious droughts Yolo farmers reduced rice and
Ifalfa acreage (both of which require a lot of
ater) but increased the cultivation of rain-fed
inter wheat. Another planning strategy is to
mply look at what farmers are growing just a
ew hundred miles to the south. By the end of
e century the climate in Yolo County is ex-
ected to resemble the current climate in Mer-
ed County (Jackson et al., 2011). Consequent-
y, Yolo may become better suited for the more
eat-tolerant crops commonly found there like
lives, citrus and melons.

ridging the Gap Through Research and
xtension

To support these local efforts, an interdis-
iplinary group of researchers from UC Davis
s working on a case study for the California
nergy Commission to explore planning sce-
arios that support the sustainability of agri-
Iture and its adaptation to climate change in
olo County. The purpose of the project is to
reate a planning template for other Califor-
ia counties where knowledge on agricultural
pacts and solutions are assembled and then
ade widely available to the public through
interactive website. A key component of this
as been the development of three planning
ools that will help local land managers and
ecision makers consider what land-use and
daptation strategies might be useful. The first
s a water evaluation and planning (WEAP)
odel, which assesses how future climatic and
conomic projections will impact the local wa-
er supply and also test the efficacy of various
itigation and water conservation strategies.
e second is an urban growth model called
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UPLAN, which will allow decision-makers to
see how future urbanization scenarios might
impact the county’s farmland and greenhouse
gas emissions. The final element has been the
development of a survey, which solicits farm-
ers’ ideas and perspectives on proposed miti-
gation and adaptation strategies.

Conclusion

In addition to assembling the information
and tools necessary for decision-making one of
the main roles of this UC Davis research proj-
ect has been to serve as a bridge between the
various stakeholders. Uncertainty is an inher-
ent part of climate change planning. However,
by helping people to express their views and
concerns about these uncertainties important
social linkages within the community are also
strengthened. Better communication in turn
increases the ability to come to a consensus
on the uncertainties, risks and opportunities
posed by the various factors that drive change.
Ultimately, communities with strong linkages
among those in the social network are bound
to have better adaptive capacity in response to
change. While this planning process remains in
its early stages, there appear to be many good
reasons for optimism in Yolo County. Not the
least of which is a recognition that the stake-
holders mentioned above are committed to
strengthening the resilience of Yolo’s agricul-
tural landscape to the many changes that lie
ahead, be they climate-driven or otherwise.
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Benefits and consequences of drilling in the Rocky Mountain West.

Health, land, and homes are impacted as gas companies erect fracking

machinery.

Stephanie Malin

just earned her PhD

in Environmental

and Development
Sociology from Utah
State University. She
will begin a 2-year
postdoctoral fellowship
in Environmental Ethics
at Brown University in
August and will then be
on the job hunt out west!

Split Estate, a film produced by Red Rock
Pictures and distributed by Bullfrog Films,
explores the social and environmental conse-
quences of natural gas drilling in the Rocky
Mountain West. Showcasing sweeping land-
scapes and thorough interviews of colorful
residents, the film’'s directors examine the
rural, community-level impacts of hydraulic
fracturing (fracking) in the Western United
States. The film expertly intertwines these per-
sonal and community-level observations with
more macro-level concerns, unpacking vari-
ous regulations and policies that contribute to
fracking’s controversial environmental health
outcomes.

The filmmakers analyze these issues to
expose the concept of the split estate, a fairly
common land ownership and use arrange-
ment in the public land-rich western US. In
a split estate scenario, residents own the sur-
face of their land but not the natural resources
- such as oil and gas or minerals - under it.
Thus, despite having deep roots on their land,
long-term histories in their communities, and
sometimes ranching or other agricultural en-
terprises, landowners in communities such as
Rifle, Colorado, witness gas extraction wells
erected in their yards to extract the natural gas
far below its surface. The film highlights resi-
dents” indignation and powerlessness as gas
companies erect fracking machinery on their
land, sometimes right next to their homes and
children’s play areas. As viewers, we stand
next to them and feel their indignation as their
homes, land, and health are impacted.

Split Estate vividly captures quality of life
impacts that affect residents proximate to hy-
draulic fracking sites, one of the film’s strongest

aspects. Moving in-depth interviews create
an emotional connection between the viewer
and documentary subjects, as we witness the
heartbreak and powerlessness of living in the
middle of a fracking field. The film presents
compelling stories of fracking’s health effects,
taking us inside people’s homes as families
struggle with mysterious physical ailments
they connect to exposure to chemicals used in
the fracking process. We witness rural Colo-
rado residents struggle with strange lesions
on their brains, nervous system abnormalities,
skin diseases and rashes, respiratory problems,
and many serious afflictions showcased by the
filmmakers but denied or undiagnosed by doc-
tors. These glimpses into suffering and uncer-
tainty brought about by the split estate give the
film its unique character, putting a human face
on policies like the Energy Act of 2005, which
largely deregulated industries such as natural
gas extraction.

The film’s sweeping cinematography, which
captures fracking’s ecological footprint, and its
mix of interviews and policy analysis further
fortify its message that the split estate model
may work well for gas firms and not so well
for people living on affected tracts of land. Im-
portantly, however, Split Estate is not a one-di-
mensional film. In particular, the film weighs
economic development created by the fracking
industry and the local economic stimulus this
has created as compared to health and other
negative quality of life consequences outlined
above.

As with any film, there are weaknesses as
well, though they certainly do not detract from
the film’s core message or strength in present-
ing the human side of hydraulic fracking.
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While the topic matter is somber, the entire film
is rather slow and quiet. The film would ben-
efit from an injection of humor along the way,
despite its serious and compelling subject mat-
ter. While humor scattered among fracking’s
serious repercussions might seem impossible
to execute, other documentaries like Gas Lands
create a balance in an exemplary manner, set-
ting the bar high for films such as Split Estate.
The film would move along more smoothly
and a little less heavily with more levity.

wrdc.usu.edu

What You Don't Know CAN Hurt You
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Otherwise, Split Estate represents a thor-
ough, engaging, and important peek into hy-
draulic fracturing and natural gas extraction.
As we sit on the precipice of this type of energy
development, the film offers a vital glimpse
into policy’s impacts on the ground, in rural
western communities. Environmental health
and social impacts are presented with vivid
compassion for those living in the middle of
a split estate. Recording their experiences cre-
ates a compelling case against hydraulic frack-
ing in its current, deregulated form.

Courtesy Red Rock Pictures and Bullfrog Films.

To learn more about the
events discussed in
SPLIT ESTATE, visit
Bullfrog Films at:
bullfrogfilms.com.
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For information on other RRDC initiatives --
leadership development, regional collaboration, food
security and local food systems, community-based
disaster management education, youth development,
and technology adoption -- visit each Center’s
website.
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Regional Rural

Development Cent

~ and technical a33|stance in partnership with USDA Rural Development

'- and Cooperative Extension. Currently underway in 22 multi-county rural

regions located in eight states. SET is expanding to 42 more regions
and 20-plus states over the next two years (2011 and 2012).

Providing Entrepreneurs with On-Demand Information and
Education

About one in five persons in today’s rural labor force is self-employed
and the numbers are continuing to increase. Thanks to the efforts of
the Regional Rural Development Centers and a team of Extension
Specialists from around the country, entrepreneurs and local leaders
have entrepreneurship-related information available 24/7 at: extension.
org/entrepreneurship.

Visit us on the Web to learn more: RRDC.INFO
Regional Focus - NATIONAL IMPACT






