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Air Quality Chapter 16

CHAPTER 16 AIR QUALITY
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Many vineyards and wineries are implementing
measures to protect air quality. Particulates are being
mitigated and carbon sequestered by cover cropping,
vegetating non-farmed areas, and reducing tillage.
Emissions of GHGs, ozone precursors, and particulates
are being decreased by improved energy conservation
and efficiency, less fossil fuel and more renewable fuel
use, installations of solar energy systems, and replacements of older diesel engines with low-emission technology. Concerns about air quality likely will intensify.
The California wine community must lead efforts by
demonstrating continuous improvement in conservation practices that reduce impacts on air quality.
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Two categories of air emissions affected by winegrowing are: 1) the US EPA designated criteria pollutants
and 2) greenhouse gases (GHGs). The criteria
pollutants of most concern are particulate matter
and ozone. Airborne particulate matter less than 10
microns in diameter (PM10) is a risk to human health
and results from dust stirred up by wind, vehicles, or
equipment and from the combustion of fossil fuels or
wood. Ground-level ozone, another human health risk,
forms by atmospheric reactions between the two ozone
precursors, volatile organic compounds (VOCs) and
nitrogen oxides (NOx). Ozone precursors generally
are associated with use of fossil fuels, although VOCs
can be emitted from pesticides and other petroleumderived products.

Among other risks, global warming caused by emissions of GHGs can adversely impact environmental
and human health and crop production. The important
GHGs associated with winegrowing are carbon dioxide
(CO2) and nitrous oxide (N2O). CO2 can be emitted or
stored (sequestered) by plants and soils as a result of
plant and microbial activities and management practices. The combustion of fossil fuels is a key source of
CO2. N2O mostly is attributed to excessive use of
nitrogen fertilizers.

1.

decreased air quality – and associated environmental, social, and economic risks – are key issues in
California as a result of industrial, transportation, agricultural, and other human activities. Regulations have
been, and likely will continue to be, imposed to curtail
problems. Although agriculture is not a lead cause of
most problematic air emissions, growers and vintners
can help resolve problems by proactively limiting
emissions from their operations.

Benchmark Data
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Vintners
16-1. Planning, Monitoring, Goals &
Results Establishing and implementing
plans to measure and reduce problematic
air emissions is becoming increasingly
important. 9% of growers and 10% of vintners are at least aware of emission sources,
types, and information sources and estimate emission quantities, set reduction
goals, conduct relevant employee training,
and include air and climate protection
for new vineyard and winery designs. Of
these, 2% of both growers and vintners are
knowledgeable about emission sources
and types, regularly use resources for air
quality information, calculate emissions to
track reductions against annual goals, and
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include written training material. Although
not estimating amounts, 58% of growers
and 35% of vintners are aware of some
emission sources and types, are identifying
site-specific sources and impacts to support decisions for improvements, and plan
to investigate options for air and climate
protection when designing facilities. 29%
of growers and 50% of vintners have a
general idea about emission sources but
not types of emissions and do not consider
air and climate protection when designing
facilities. 4% of growers and 5% of vintners
replied N/A, not applicable or information
not available.
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Growers
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Vintners
16-2. Vineyard Floors Planning, Monitoring, Goals & Results Soil conservation
practices that minimally disrupt vineyard
floors and include non-grape vegetation within and adjacent to planted areas
can decrease airborne particulate matter
(PM10) and increase carbon sequestration.
66% of growers are knowledgeable about
soil management practices for mitigating
PM10 and implement soil conservation
plans including cover cropping, reduced
tillage, and at least one other practice. 22%

28%

39%
18%
4%

27%

36%
16%
16%
5%
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16-3. Unpaved Surfaces – Roadways
& Traffic & Equipment Staging Areas
Unpaved surfaces also are a source of
PM10 and should be managed to limit
emissions. 39% of growers and 24% of vintners are knowledgeable about practices for
mitigating PM10 from unpaved surfaces,
implement conservation plans including
effectively timed applications of water or
regulatory compliant anti-dust materials
and/or more permanent solutions such as
seeding or paving roads and equipment
yards, restrict vehicular speed and travel,
and provide relevant employee training.

16-4. Irrigation Much energy is used to
pump water, producing particulates, ozone
precursors, and GHGs. The effective design
and management of irrigation systems
greatly reduces emissions and energy use
and saves money. 63% of growers and 22%
of vintners are knowledgeable about the
relationship between irrigation design and
practices and air quality, and implement
cost-effective plans to reduce emissions,
including a monitored and maintained
micro-irrigation system that delivers
minimal water to achieve yield and quality
goals. Of these, 27% of growers and 8% of

22%

of growers implement more comprehensive
plans including no-till or permanent cover
crops, minimally disruptive or no underthe-vine tillage, and other practices. 19%
are aware of soil management practices
for mitigating PM10 and implement soil
conservation plans including cover cropping. 12% do not implement soil management practices for mitigating PM10, but
they follow relevant legal requirements. 3%
replied N/A, not applicable or information
not available.

11%

11% of growers and 7% of vintners include
written material with employee training.
39% of growers and 33% of vintners are
aware of practices for mitigating PM10
from unpaved surfaces and implement
aforementioned conservation plans or
restrict vehicular speed and travel. 18% of
growers and 29% of vintners do not implement practices for mitigating PM10 from
unpaved surfaces or follow relevant legal
requirements. 4% of growers and 14% of
vintners replied N/A, not applicable or
information not available.
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10%
16%

vintners further reduce emissions by irrigating off-peak (reduces ozone formation
and minimizes demand on energy grids)
and/or replacing or retrofitting old diesel
engines with lower-emission technology or
use cleaner-burning fuels. 16% of growers
and 19% of vintners are aware of how irrigation affects air quality and are developing
cost-effective plans to reduce emissions.
16% of growers and 32% of vintners are not
aware of how irrigation impacts air quality.
5% of growers and 27% of vintners replied
N/A, not applicable or information not
available.

8%
14%
19%
32%

47%

20%
7%

27%

California Wine Community Sustainability Report 2009

Vintners
16-5. Pest Management Strategy
Integrated pest management (IPM)
emphasizes use of biological and cultural
preventive tactics followed by remedial
use of necessary reduced-risk controls. By
often limiting tractor and pesticide use,
IPM can reduce PM10, ozone precursors,
and GHGs. 62% of growers are knowledgeable about the relationship between pest
management practices and air quality, and
implement cost-effective plans to reduce
soil disturbance, fuel use, and pesticides
by relying first on biological and cultural

tactics, after which, decisions for pesticide
applications are based on economic thresholds and/or weather-based decision tools.
22% also consider VOC and PM10 issues
before applying pesticides and ensure weed
and floor management practices mitigate
PM10. 24% are aware of how pest management practices affect air quality and are
developing cost-effective plans to reduce
emissions. 11% are not aware of how pest
management practices affect air quality. 3%
replied N/A, not applicable or information
not available.

16-6. Pesticide Stewardship Many active
and inert ingredients in pesticides, particularly fumigants, are sources of VOCs.
Moreover, inappropriate applications causing less on-target deposition, potentially
increase VOC emissions or PM10 (sulfur
dust). 59% of growers never use fumigants,
have at least some understanding of pesticides associated with higher VOC emissions, and follow recommended practices
to minimize pesticide drift and PM10. Of

these, 21% are more familiar with and avoid
use of higher-VOC pesticides. 31% only
use fumigants to address verified biological
problems and follow recommended practices to minimize pesticide drift and PM10.
Other than following relevant legal requirements, 6% choose and apply pesticides
without considering impacts to air quality.
4% replied N/A, not applicable or information not available.

16-7. Agricultural & Winery Chemicals
& Materials Besides pesticides, winegrowers must be wary of other chemicals and
materials that have higher VOC content,
the potential to deplete “good” ozone (in
the stratosphere), and greater toxicity. 26%
of growers and 19% of vintners are knowledgeable about how other chemicals and
materials used in vineyards or wineries
impact air quality, and implement plans
for acquisition and use including VOC,
toxicity, and ozone-depletion considerations. 10% of these growers and 3% of the
vintners, implement plans that include the
purchase and minimal use of only lowVOC and low-toxicity materials, no use
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of proven or suspected ozone-depleting
materials, and provide relevant employee
training with written materials. The remaining 16% of both growers and vintners
preferentially purchase and use low-VOC
and low-toxicity materials and are eliminating use of ozone-depleting materials. 47%
of growers and 37% of vintners are aware
of how other chemicals and materials affect
air quality and are developing acquisition
and use plans. 20% of growers and 39% of
vintners are not aware of how other chemicals and materials affect air quality. 7% of
growers and 5% of vintners replied N/A,
not applicable or information not available.

3%
16%
37%

39%
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Growers
4%
15%

54%

23%
4%

4%
12%

57%

14%
13%

Vintners
16-8. Energy Sources & Efficiency
Improved energy efficiency and use of
alternative energy sources impact air quality (particulates, ozone precursors, and
GHGs) and costs. 19% of growers and 15%
of vintners are knowledgeable about links
between energy sources and efficiency and
air quality, know fuel use and associated
emissions, implement energy conservation
plans, are assessing efficiencies of motorized equipment, and have replaced/retrofitted one or two gasoline- or diesel-powered
machines with lower-emission technology
or use lower-emission fuels. 4% of growers
and 5% of vintners track fuel use and emissions and have implemented plans for over

16-9. Transportation Fuel used during
transportation can represent a significant portion of the energy budget and air
quality footprint. 16% of growers and 6%
of vintners are knowledgeable about links
between miles traveled and air quality,
consider deliveries to and from facilities
and visitor travel as part of their air quality
impacts, know annual miles traveled, fuel
use, and emissions by their diesel trucks,
have plans to minimize miles traveled and
engine idling, and provide relevant employee training. 4% of growers and 1% of
vintners annually track diesel truck miles,
fuel use, and emissions, have implemented
plans for over one year, include written

one year, replaced/retrofitted three or more
machines or use lower-emission fuels, and
assessed equipment efficiencies and/or
installed a renewable energy system. 54% of
growers and 46% of vintners are aware of
energy use and air quality links, know fuel
use and some emissions, are developing energy conservation plans, and have assessed
efficiencies of major equipment. 23% of
growers and 36% of vintners are not aware
of links between energy use and air quality
and have not developed energy conservation plans or assessed equipment efficiencies. 4% of growers and 3% of vintners
replied N/A, not applicable or information
not available.

material with training, and have employees
utilizing lower-emission commute alternatives. 57% of growers and 63% of vintners
are aware of links between miles traveled
and air quality, consider deliveries to and
from facilities as part of their footprint,
have an idea of annual diesel truck miles,
and are developing plans to minimize miles
traveled. 14% of growers and 27% of vintners are not aware of miles traveled and air
quality links, do not consider deliveries to
and from facilities as part of their footprint,
and do not know annual diesel truck miles.
13% of growers and 4% of vintners replied
N/A, not applicable or information not
available.
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16-10. Agricultural Burning Burning
of organic vineyard waste emits problematic emissions, including particulates and
GHGs, and decreases potential benefits
to soil carbon sequestration and structure
from reuse of prunings and other vine tissues. 49% of growers, reuse prunings in the
vineyard or for biomass processing, train
workers about beneficial uses of prunings,
and burn no more than diseased vines with
burns supervised by a trained manager and
never started before sunrise or after dusk.

Best Practices
1%
5%
63%

27%
4%

over the past 30 years, Steve Schafer of San Joaquin
Wine Company has farmed wine and raisin grapes and
almonds in Madera County. Farming in the San Joaquin
Valley requires close attention to sustainable practices
that help reduce the impact on air quality. Dust is
controlled on avenues by taking fewer passes through
fields, which also lowers diesel fuel use. When there is
moisture in the ground they work the field, and during the dry season they stay out of the field to reduce
air pollution. Driveways are sanded to reduce dust,
and vehicles also maintain reasonable speeds to reduce
particulates. The decreased dust has an added benefit
of helping to reduce pests in the vineyards. Non-tillage
also has a significant impact on reducing particulates.
Steve started with no-till on a few fields, but once he
saw the benefits, he implemented no-till in every field
possible to reduce dust and to conserve water.
Steve also focuses on his energy use to improve air
quality. For instance, he does not use diesel engines for
pumping water and instead only uses electric pumps,
which are also less expensive to run. Six years ago, he
had a 35kW solar system installed that covers 100% of
irrigation for a 120 acre vineyard and 80% of his home
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16% of the growers do no burning and lead
or participate in the education of peers
about alternatives to burning. 41% burn
only plant tissues (prunings, diseased vines,
and/or weeds) according to supervision
and time restrictions and are investigating and testing alternatives to burning. 4%
burn various materials with supervision
extended to field workers and without
time-of-day considerations (following legal
requirements). 6% replied N/A, not applicable or information not available.
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energy use. Steve is exploring the possibility of another
solar project.
The San Joaquin Wine Company’s proactive sustainable
practices also helped them easily comply with new air
regulations. When the San Joaquin Valley Air Pollution
Control District adopted new district rules for dust
and diesel control, Steve was already implementing the
required practices, allowing him to easily complete the
new application forms and comply.
“An attribute of the Sustainable Winegrowing Program is that it has touched every grower in the state
of California and elevated every grower in the state to
improve practices and improve their way of farming,”
Steve said. “Because the program elevates winegrowing
in California as a whole, it helps differentiate us from
the rest of the world and at the same time, the SWP
encourages growers to continually improve by implementing better practices. Growers need to be willing
to adapt and look at ways to do things new and more
efficiently, which are often more economically efficient
as well.”
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Comparative Results & Next Steps
This chapter was produced and available for
self-assessment following publication of the 2004
Sustainability Report. The following average scores,
therefore, constitute the initial benchmarks against
which future progress will be determined. All criteria
are targets for improvement. Growers and vintners
should continue to assess their operations and imple-

ment site-specific plans to continuously improve the
sustainability of practices for air quality.
To drive additional improvements in air quality, CSWA
needs partners. If you are interested in
improving air quality practices, please email
info@sustainablewinegrowing.org.
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CHAPTER 16. AIR QUALITY COMPARATIVE DATA
Change Since 2004
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