CHAPTER 3
AGRICULTURE-RELATED ENVIRONMENTAL | NDICATORS

MARGOT HIGGINSAND ERIN FOLEY

OVERVIEW

Finding trend data describing how agriculture impacts the environment in Missoula
County was vey chdlenging because few comprehensve reports exist for
draghtforward data on water pollution, water use, and agriculturd chemicd use in the
county. Although we did not find precise figures for nitrate pollution in surface and
groundwater, it has been an issue of locd concern. This chapter aso presents data on use
of irrigation in the county. In addition, the trends suggest that the cost of fud, fertilizer,
and chemicals for farmers is growing. These items account for a greater percentage of
totd farm expenditures than they did in the past, which may reflect a greater reiance by
the agriculturd community on these inputs.

Nationwide, water pollution is probably the most damaging and widespread effect of
agriculturd production.®  In order to contribute to a hedthy food system, it is important
that agriculturd activities do not have an adverse impact on the environment through
pollution or excessve water use. As the cost of farming increases in Missoula County, it
is dso important to come up with dternatives that help farmers cut their costs on
gynthetic inputs (fertilizers, chemicds and petroleum) so that famers can improve their
profits and remain vigble.
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GROUNDWATER AND SURFACE WATER POLLUTION FROM NITRATES

While nitrates occur naturadly and are essentiad to dl forms of life, excess nitrates
resulting from human activities such as fetilizer use, and anima and human waste can
cause soil and water pollution. Scientists generdly agree that because gradud increases
in nitrate pollution may result from nitrates that were released in the past, current trends
in nitrate pollution may reflect higtoricad activity. This suggests that even if current nitrate
pollution activities were to stop, it may take decades for the ecosystem to recover.?

According to John Harvda, the Environmentd Hedth Specidig with the Missoula
Vdley Waer Qudity Didrict, there are about 150 public drinking water wells in
Missoula County that provide for more than twenty five people for more than eight hours
a day.® These wells are tested on an annud basis in Missoula County and the analyses
have not detected any dgnificantly high nitrate levds on the whole (i.e, none have
exceeded the EPA gandard of 10 parts per million). While there is some pollution caused
by nitrates that are primarily the result of resdentid septic sysems, Harvada believes
most well water nitrate detections have little connection to the agriculture system in
Missoula County. This statement was aso supported by Dr. Vicki Watson, a professor
who specidizesin water quality issues at the University of Montana

Neverthdess, the mgority of irrigation for agriculture in Missoula is surface water
irrigetion from ditches that drain directly or indirectly from and into the Clack Fork
River, where nitrate levels and their associated adga blooms have been documented in the
past. Between 1988 and 1991, an intensive monitoring program was conducted by the
Clak Fork Voluntary Nutrient Reduction Program to identify the mgor point and nor:
point sources of nitrogen aong the Clark Fork. The program determined that about three-
fourths of the soluble nitrogen loading in the dudy came from tributaries, while the
remaining quarter came from wastewater. In addition, research conducted by the city of
Misoulds fadlity planning found a ggnificant link between groundwater and surface
water in the Misoula area*® Nitrogen levels have contributed to dense mats of
filamentous agee in the river above Missoula and heavy growths of diatom agee beow
Missoula Decaying agae has been held responsble for the reduction of oxygen, water
dlarity, and visua apped of the Clark Fork River.

According to Will McDowdl, the coordinator for the Clark Fork Voluntary Nutrient
Reduction Program, agriculturd inputs to nitrogen budgets in Missoula County have not
yet been a priority for the VNRP. McDowell explaned, “Anima production facilities
such as daries and feedlots are usudly the focus for nutrient management (rather than
fertilizer) in anarea like Missoula County which has little row crop agriculture. Because
there are few mgor feedlots and dairiesin Missoula County, it has not yet been an area of
focus for the Voluntary Nutrient Reduction Program.”® The lack of atention towards
agriculturd inputs reveds tha there are daa gaps in the exising monitoring program that
may be sgnificant.
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Why isthisimportant?

Any excess nitrogen that is not used by plants may pollute soil or water and require costly
treatment. When a surface water body becomes overloaded with nitrates from agriculture
it can lead to excessve dga growth and can deplete the dissolved oxygen supply that is
needed by naive fish and other aquatic organisms’ In addition, nitrate pollution in
surface water can impact various other water uses including recrestion and agriculture.
Nationwide, the largest hedth concern surrounding nitrate pollution of water used for
drinking is “blue baby syndrome” a condition experienced by bottle fed infants, which
interferes with the oxygen processing of red blood cells

TOTAL SUPPLEMENTAL WATER USE BY AGRICULTURE

According to Mark Phares an attorney at the Department of Natural Resources, there are
no subsidized water projects in Missoula County.® Unlike the water system that provides
irrigation to large scde agiculture in Cdifornia reying on extendve pipelines tha carry
water over a long distance, farmers in Missoula rely on water from loca sources. Mogt of
the irrigation sysems in Missoula County were crested in the 1800's by locd
government entities, according to Bill Schultz, the resource manager a the Missoula
Water Resources Regiona Office® Today they are run by locd irrigation districts that
locd farmers pay to maintain the irrigation ditches.

Thetrends.

Irrigation data for Missoula County was easily found in the Agriculturd Census Surveys,
which are conducted every five years “lrrigated Land” is defined in the Agriculturd
Census as “land watered for agricultura purposes by atificid means” The total acreage
of irrigated land includes not only irrigated cropland but dso any other land on a farm
that wasirrigated, such as pastureland.*°

The number of irrigated farms in Missoula County has varied over the last decade (see
Figure 1). Between 1982 and 1987 the number of irrigated fams grew by 14 percent,
from 270 farms to 309 farms, subsequently dropping back to 1982 levels by 1997.

Figure 1: Number of Irrigated Farmsin Missoula
County
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The number of irrigated acres in Missoula County dropped between 1978 and 1987, and
then increased between 1987 and 1997 (see Figure 2). Note, however, that the
Agricultural  Census data ae not necessaily comprehensve because they may
underestimate the amount of water used by smadl-scale producers in the food system that
the census might miss.

Figure 2: Number of Irrigated Acres
in Missoula County
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Why arethese trends occurring?

The number of irrigaed farms has fluctuaied over the last 25 years, suggesting possible
changes in land ownership in the county.!* The 14 percent rise in irrigated farms between
1982 and 1987 corresponds with the rise in the number of smdl farms between one and
nine acres and aso matches an increase in the number of large fams exceeding 1,000
acres during that period. The subsequent drop in irrigated farms between 1987 and 1997
aso fallows the smultaneous decline of large farm ownership.

The number of irrigated farms represents just over hdf of the number of fams in
Missoula County. In 1997, for example, 273 out of the totd number of 482 farms (57%)
were irrigated. More dgnificantly, the data show that the number of irrigated acres
represents only a smdl portion of the tota acres farmed. In 1997, the total amount of
acres farmed was 262,419 while only 22,291 acres (or 8.5%) were irrigated.

According to Tom Chard? a saistician with the Montana Agriculturd Statistics Survey
in Helena, irrigation systems can be an enormous capitd expense for farmers, which may
deter many famers from irrigating their crops. For example, hay production, which
consumes a large portion of the agriculturd land in Missoula County can grow under
vaying moisure conditions, Chard explained. While watering hay crops can triple the
harvest, famers may choose to avoid the expense associated with an irrigation system
and produce a smdler crop. Chard adso noted that once a famer has made a capita
invesment in an irrigaion sysem, he/she is likdy to rey on it each year for different
crops, regardless of weather conditions.
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Why isthisimportant?

Critica for irrigeting agriculture, water is a finite resource egpecidly in the aid dimate
of the Northern Rockies. The average rainfdl in Missoula County is just 13.4 inches a
year.l® As large quantities of water are used for irrigation, water tables may dedline®
Irrigetion in the arid west has been associated with minerdization and sdinization of
snils and waer, as wdl as groundwater depletion and surface and groundwater
contamination.’® Demand for water use may intensfy as the populaion in Missoula
County continues to grow, cregting potentia conflict between resdentid and agriculturd
users.

SYNTHETIC INPUT USE AND DEPENDENCE

Specific, accurate, and relisble data on the use of synthetic inputs on farms is not
available for Missoula County. There are dtate level estimates on pesticide use, but they
ae not avalable on the county level.'®'" Instead of looking a the tota amount of
synthetic inputs applied in the county, the portion of totd farm expenditures spent on
petroleum, chemicals, and fertilizers was analyzed to act as a rough surrogate for use of
gynthetic inputs. The expenditure data includes only the amount spent on items that are
directly related to and used for onfam busness, excluding persond expenses, hobby
farmers with sdes of less than $1000, or hobby farmers with the potentid to sdl more
than $1000.2® Expenditure data for petroleum, chemicas and fertilizers are quite limited
as a surrogate for use because changes in expenditures may aso reflect changes in the
prices of these products even when the dollars spent are adjusted for inflation.

According to the Census of Agriculture, changes were made to he census report in 1978
and 1982, and as a reault, totd farm expenditure data for those years are not available.
Despite this data gap, a hdpful andyss can be made from the exising expenditure
trends.

Thetrends.

According to the Census of Agricuture, the totad amount farmers spend on production
has increased over time. Figure 3 shows the amount spent on petroleum, fertilizer and
chemicds adjusted into 2002 dollars!® ?° Notice in 1982, the trends indicate a drop in
the amount spent on fertilizer and petroleum. Since then, however, the amount spent on
these inputs has increased.
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Figure 3: Farm Expenditures on Petroleum, Chemicals
and Fertilizer in Missoula County
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From 1974 to 1997, there was a 298 percent increase in the amount spent on chemicals
and a 117 percent increase in amount spent on fertilizer. Over the same period of time,
petroleum expenditures decreased 7.1 percent. It should be noted, however, these
percentages represent the amount farmers spent on synthetic chemicas and do not teke
into account the changesin chemicdl, fertilizer, or petroleum prices over time. %

By compaing the amount spent on fud, fertilizers, and chemicads with the totd farm
expenditures we can arive a a percentage for the amount spent on synthetic inputs for
farm production (see Figure 4). The percentage of “Totd Farm Expenditures’ that was
pent on petroleum, fertilizers, and chemicas was 13.6 percent in 1997, while in 1974 the
percent of totd expenditures spent on these inputs was only 8.3 percent?? Thus, there
has been a rise since 1974 in the proportion of farm expenditures devoted to petroleum,
fertilizers and chemicals.

Figure 4: Tota vs Petroleum, Chemical and Fertilizer
Expenditures on Farms in Missoula County
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Why arethese trends occurring?

The rise in the percentage of tota farm expenditures spent on fud, fertilizers and
chemicads may represent a grester dependence on synthetic chemicas and petroleum.
The numbers may dso reflect increasing prices for these inputs. For example, an increase
in the amount of money farmers spent on petroleum may reflect increases in the price of
fud.

Why isthisimportant?

One way to keep farmers on the land or in production may be to reduce ther costs.
Implementing more sugtaindble methods of farming may hedp to reduce the codts
asociated with fud and synthetic inputs, which in turn would reduce the costs of
production.
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