Questioning the Sustainability of Concentrated Animal Feeding Operations:

Researching the impact CAFOs have on local economies, social equity, and the environment using GIS

Purpose

‘The purpose of this project was to question the
the current structure of one of this country's primary food
systems. | believe that using the pillar model of sustainability
was an appropriate approach because of the impact, both
potential and documented, that industrial agriculture has on
the pillars of sustainable development: local economies,

1 d
defined sustainable development as development that

the ability of future generations to meet their own
needs?"If our food systems do not meet this description, not
only are they actively preventing future generations from
thriving, but they are missing an opportunity to use their
ole as a major industrial force to be a leader in sustainable
development, rather than an aggressive detractor.

1 chose to focus this project on a specific sector of industrial
agriculture, Concentrated Animal Feeding Operations
(CAFOS) because, although many of the detrimental effects
they cause have been documented, | wanted to use GIS to
research the different sectors in which those effects occur, as
wellas examine how they may overlap and create
increasingly compound issues. | was also interested in
approaching CAFOs from not only an environmental
standpoint, the most commonly discussed and researched
angle, but one that considers industrial animal agriculture to
be a perpetuator of environmental injustice. | believe
changes can be made to make our food systems sustainable
and equitable, but it i very hard to question socially

st
our entire lives, Using GIS to spatially visualize inequity,
d

has the potential to help people look at this industry in a
new light, one that reveals the everyday victims of
large-scale industrial animal operations.

Objective

My goal in this project was o utilize GIS to create three
separate analyses based on the pillars o sustainable
development model, that would identify any spatial patterns
that occured based of offthe proximity a person lived to the
location of a CAFO, with the extent being five counties in
Western Washington.

For my economic analysis, | chose to look at taxable parcel

property
of a strong or weak local economy, and also because it is a

consistant form of measurable data across county lines. The
introduction of a CAFO o a community has been known to
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reduce property values, with a study in Missouri finding that
" houseslocated within one tenth of a mile of a indus-
trial farm lost as much as 88 percent of their value.”

My social equity analysis focuses on Census-derived
demograpic data because environmental justice is
defined asthe fair treatment and meaningful
involvement of al people regardless of race, color,
national origin, or income with respect to the

environmental laws, regulations, and policies'| chose to
examine density of Hispanic populations, because of the
history of exploitation of undocumented laborers by the
agricultural industry, and income levels, because it is often
individuals who do not have the financial means to move
away from an environmental hazard that must
disproportionately endure ts effects,

For my environmental analysis, | chose to examine the
presence of wetlands in the vicinity of CAFOs compared to
the larger five-county area as a whole. According to the EPA,

including natural water quality improvement, flood
protection, shoreline erosion control, [an

Although there are laws in place to prevent dumping, the
f waste that CAFOs
means there is a continuous threat of spillage. When ..an
eight-acre hog-waste lagoon in North Carolina burst [..J,
the spill killed about 10 million fish and closed 364, 000
acres of coastal wetlands to shellfishing Uncontrolled
waste can pollute groundwater, cause diseases, and
contribute to algal blooms and dead zones in water bodies.

My hypothesis for my economic analysis was that property
values would decrease the closer properties were to CAFOs
within the 1,5, and 10 mile buffer zones. In my social equity
analysis, | speculated that Hispanic density would increase
and income would decrease the the closer census block
groups are to CAFO locations. For my environmental
analysis, | did not have a specific hypothesis, |ust hoped
that there were not a significant amount of wetlands in the
vicinity of CAFOs
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“But that's the challenge-

to change the system more

than it changes you.”
-Michael Pollan

Social Equity Analysis
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Proposed Future Analysis
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Methods

Al three of my analyses use three dissolved buffer rings |
created around CAFO point locations | sourced from the
Department of Ecology. | used the Clip tool on the buffers so
that they would remain within the extent of county
boundaries,

For my economic analysis, | located parcel data off of each
individual county’s website; Whatcom County was left out of
this analysis because its parcel data was unavailable. | used
Clipto create 1,5,and 10 mile parcel data polygons for each
county. After that, | was able to use the Merge tool to create
singular 1,5, and 10 mile polygons that contained the data
for every county. Once this was accomplished, | was able to
calculate the mean assessed parcel value for parcels that
were 1,5, and 10 miles away from a CAFO point, Since |
needed a reference to compare these numbers to, | used
Merge to combine the parcel data for all 4 counties and de-
termine what the mean parcel value was over the total area
of al of the counties combined. Then | used Select by
Attribute to locate all of the parcels within 10 miles of a
CAFO that were valued at less than the county mean. This is
what| used to determine the percentage of parcels within
my buffer zones that were lower than the 4-county mean.

For my equity analysis, | began by joining demographic data
to block group data, both of which were downloaded from

interpolate the points using the IDW tool, thus creating
rasters for both median income and Hispanic density. Next, |
used Zonal Stats as Table to find mean income and mean
Hispanic density for each buffer zone. | repeated this proces
for e full county extent to find reference statistics to
compare the buffer statistics to.

For my lysis, |
wetlands raster to a polygon. Then | dissolved the polygon
before clipping itto 1,5, and 10 mile buffer zones. After
doing this,| could compare the area of wetlands to the total
buffer area to determine what percentage of the buffer zone
of wetlands. | used
process to find the percentage of wetlands that the greater
county area i for comparative analysis

Results

Upon completing my economic analysis, | found that
assessed parcel values increased the further they got from
CAFO points. There was a steady increase in value as the
buffers grew and the mean value of the total county area
was also significantly higher.

1 did not get the results that | expected in my social equity
analysis. There was no distinct pattern in the income
analyss, if anything, it was the opposite of what |

expected. The mean income was of comparable value
between all three buffer zones, and the 5-county area mean
income was actually lower than all of the buffer zones. The
Hispanic density simultaneously met my expectations and
surprised me. While the county mean was significantly lower
than all three buffer zones, the lowest buffer zone was 1
mile, the 10 mile zone fellin the middle, and the 5-mile zone
was the largest.

‘The environmental analysis completely surprised me. While

the buffer zones offered relatively similar percentages, the
smaller

wetlands n the defined buffer zones s over double that of

the proportion in the rest of the counties.

Works Cited:

(GRACE Communications Foundation. (2015), Community and Economy. e
trieved from httpAwwwgracelinks.org

Nicole, W.(2013).CAFOs an environmental justice: T case o North Car
olina. Envionmental Health Perspectives 121(), A1B2-A189. Retreved from
hitpy/didoi org/10.1289/ehp.121-182

(2013) Facts about

“When we try to pick out anything by itself, we find
it hitched to eveything else in the universe.”
-John Muir

pollution from ivestock farms. Rerieved from
hitp v g water/polution Horms asp

Ry, Y. (20101, Sustainable development and the urban agenda, Governing
forsustinable urban development (op. 1-4), London: Earthscan,

United States Environmental Protecton Agency. 2012
Wetlands and peopie. Retreved flom
hitpfwwwiaterepa govitypelvwetlands/peoplecim

Data Sources.

United States ensus
Washington State Department o Ecology
Whatcom County

Skagit County

Snohomish County

King County

Pirce County



