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Purpose of Work *

* Leverage highly spatially resolved activity data
to quantify air emissions from agricultural in
B.C.

* Develop knowledge and tools needed to
assess Best Management Practices (BMPs)
aimed at reducing air emissions from
agricultural activities.



Purpose of Work

* Distinguishing features:
o Sector-based
o B.C. focused Emission Factors (EFs)
o high resolution (sub-parcel) GIS activity data

o Includes sources not typically inventoried or are
lumped into “other agricultural”
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Activity Data:

Legend
- Completed Land
~ Use Survey Areas

Census Consolidated
Subdivisions

se Inventory (ALUI)

Crop Type
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V Floriculture
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Forage, pasture

Grains, cereals, oilseeds
Nursery & Tree plantations
Other

Specialty, Turf, Nut trees
Tree fruits
Vegetables

~ Vines & berries
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Activity Data:
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Sample Emission Calculation *

NH; Emissions (kg) from fertilizer application
= Area of land per crop (hectare)
* Amount of Fertilizer applied per crop (kg N / ha)
* Fraction of applied N emitted to atmosphere (%)
* Conversion of N to NH3 (= 1.21 kg NH, / kg N)



Sample Emission Calculation *

NH; Emissions (kg) from fertilizer application
= Area of land per crop (hectare)
* Amount of Fertilizer applied per crop (kg N / ha)
* Fraction of applied N emitted to atmosphere (%)
* Conversion of N to NH3 (= 1.21 kg NH, / kg N)

Crop Type

Area of land per crop from GIS-

based ALUI data where available, .
and Census of Agriculture data —
where ALUI is incomplete. -




Sample Emission Calculation *

NH; Emissions (kg) from fertilizer application
= Area of land per crop (hectare)
* Amount of Fertilizer applied per crop (kg N / ha)
* Fraction of applied N emitted to atmosphere (%)
* Conversion of N to NH3 (= 1.21 kg NH, / kg N)

Adapted from Sheppard et al. (2009): fertilizer sales data used in
conjunction with farmer and agronomist surveys to assign type of
fertilizer and application rates to 37 crop types in B.C.



Sample Emission Calculation *

NH; Emissions (kg) from fertilizer application
= Area of land per crop (hectare)
* Amount of Fertilizer applied per crop (kg N / ha)
* Fraction of applied N emitted to atmosphere (%)
* Conversion of N to NH3 (= 1.21 kg NH, / kg N)

Adapted from Sheppard et al. (2009): monthly fractions for
arable and grass-type crops and different types of fertilizers
based on eco-regions of B.C.



Sample Emission Calculation *

NH; Emissions (kg) from fertilizer application
= Area of land per crop (hectare)
* Amount of Fertilizer applied per crop (kg N / ha)
* Fraction of applied N emitted to atmosphere (%)
* Conversion of N to NH3 (= 1.21 kg NH; / kg N)

Conversion of N to NH; based again on eco-regions of B.C. and a
constant value of 1.21 kg NH; per kg of nitrogen.
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Sample Emission Calculati
Annual Am s from Fertilizer (kg-km)
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Best Management Practices (BMPs). 4y

* Mitigate negative environmental impacts

* Interest in assessing / modelling:

o changes to farming practices (e.g., shading fuel
tanks to reduce evaporative losses)

o changes in farm activities (alternate or replace
crops, etc.)

o cumulative affects (replace commercial fertilizer
with manure = changes to emissions from AND
manure storage piles)



Best Management Practic
pplication

Best Management Practice Sl
: Reduction (%)
5t 10

Switching formulations (e.g., urea to
ammonium nitrate, or ammonium phosphate 90 to 95
to calcium nitrate)

Irrigation following fertilizer application 40 to 70%

Using improved fertilizer formulations (e.g., 30%
slow release fertilizer) 0

Improved methods of fertilizer application
(e.g., incorporation into the soil)

50 to 80%




Ongoing Developments *

 Development of a database model and GUI to allow
for automated emission calculations, BMP scenarios,
and activity changes

* Loose coupling with ArcGIS for activity data and
mapping / analysis to align with departmental
computing environment

* Ongoing improvement of EFs and BMPs based on
new studies, research and latest data available



Ongoing Developments

Conceptual Model ! l

Phase 1 N -:-;‘.-: 2\

GIS System

Existing AGRI
GIS Data

A

Cascading geographic query and
selection interface (prototype)

V" desktop extension to
~ (facilitate creation of

ArcGIS Desktop




Sources

Source type, activity,
and emission factor
interface (prototype)

Ongoing Developments
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