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Modeling Gas Emissions from Life Cycle of Manure

— Tracking changes in guantity and quality of arganic matters in manure life cycle
INntake

ranure in FanUre in Wanure

rrfgﬁa?e house or storage or applied in
feeding lot Process field

: : I ' Soi

nutrients

Modeling daily or sub-daily dynamics of environmental factors (e.g., temperature,
moisture, pH, Eh, and substrate concentrations) under housing, storage/processing,
and field conditions, respectively

Modeling biogeochemical processes (e.J., decomposition, nitrification, ammonia
volatilization, denitrification, fermentation etc)) driven by the environmental factors
under housing, storagefrocessing, and field conditions, respectively

:

Cluantifying emission fluxes of VOCs, NH3, N20, NO, N2, H2S, CH4 and CO2
based on the biogeochemical reaction rates under housing, storagefprocessing, and
field conditions, respectively
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Observed and DNDC-Modeled N20O Fluxes from Agricultu

ral Soils in the U.S., Canada,

the U.K., Germany, New Zealand, China, Japan, and C osta Rica
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Biochemical & Environmental
geochemical factors
reactions

Ecological
drivers

Mechanical movement

Gravity

Dissolution / crystallization L
4 Radiation

Climate
Transformation Combination / decomposition Temperature
& transport
of chemical Oxidation / reduction Moisture

elements

Soil properties

Vegetation

Adsorption / desorption Eh Anthropogenic

pH activities

Complexation / decomplexation

Substrates

Assimilation / dissimilation




Dominant oxidant

Oxygen (O2)

Nitrate (NOz-)

Nitrite (NO2-)
Nitric oxide (NO)
Nitrous oxide (N20O)

Manganese (Mn4+)

Iron (Fe3+)

Sulfate (S042-)

Hydrogen (H2)

Reactions

NO3- ~»NO2- ~» NO ~»MN20 -

MWnd+ + Ze = Mn2+
Feli+ + e=Fel+
S042- + 10H + 8e = HzE + 4H20

A




PBM utilizes the

to track

manure turnover in the farm components

Manure Housing Storage Field application
production
Milk or meat Temperature, Aerobic storage Climate, sall,
production moisture, pH, Or COmpost, farming
bedding and lagoon, slurry management
ventilation tank, digester
Intake of C, N
and water
Quantity and
guality of fresh Ouantit q Quantit q
uantity an uantity an _
manure
quality of quality of Soil Cand N
manure residue manure storage
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Climate, soll, livestock and
management information have been

collected.

Diaury Density (acres)
[ 20

1 20- 100

[ oo . 200

B oo

| ] No dairy

Data Source: California Department of Water Resources land use survey
database (htp:www. landwaleruse. water.ca. gov)




Nitrogen flow in a dairy farm in California
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Modeled CH4 emissions from components of a dairy farm in California Modeled NH3 emissions from components of a dairy farm in California

CH,: >80% from NHj: 70% from field
enteric emission application

Annual CH4 flux, ton C
Annual NH3 flux, ton N

Enteric CH4 House CH4 Compost CH4 Lagoon CH4 Field CH4

Enteric NH3 House NH3 Compost NH3 Lagoon NH3 Field NH3

Modeled N2O emissions from components of a dairy farm in California Modeled N2 emissions from components of a dairy farm in California

N,O: 60% from field N,: 99% from

application ' lagoon emission
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Modeled daily CH4 fluxes from various components of a dairy farm in California
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Modeled daily N20O fluxes from various components of a dairy farm in California

N,O

Modeled daily NH3 fluxes from various components of a dairy farm in California
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— Lagoon_N20
— Field_N20

— House_NH3
— Compost_NH3
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— Total NH3
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N20 flux, kg N/day
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CH4 flux, kg Chyr .

N20 flux, kg Nyr .
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Impact of change in intake protein rate on CH4 emissions
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Protein 0.43 kg

Protein 0.40 kg

Impact of change in intake protein rate on N20O emissions

Protein 0.43 kg

Protein 0.40 kg

H,

M Field CH4

O Lagoon CH4
0O Compost CH4
B House CH4

O Enteric CH4

N,O

M Field N20

O Lagoon N2O
O Compost N20
B House N20

0@ Enteric N20

NH3 flux, kg Niyr

N2 flux, kg Nfyr .

Impact of change in intake protein rate on NH3 emissions
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M Field NH3

O Lagoon NH3
O Compost NH3
B House NH3

@ Enteric NH3

Protein 0.43 kg

Protein 0.40 kg

Impact of change in intake protein rate on N2 emissions

M Field N2

O Lagoon N2
O Compost N2
B House N2

@ Enteric N2

Protein 0.43 kg

Protein 0.40 kg




Input Information 1X]

Climate Housing IStorage} Sal ‘ Farming Managementl

Livestock

ALrimal type -
Arimal number 0

Daily production: & Use annual average

" Use adaily data file
Milk production (kg/day)

‘wheight gain kg day]

Select a daily milk/meat production file ‘

Feeding material

/N ratio of diet 0

(et default data based on production

Feeding rate: (kg diy matter/animal/day) ’_D
Intake N (kg N/animal/day) ’_D
Intake protein (kg/animal/day] [0
Intake C (kg C/animal/day] ’70

Floor conditions
Ground area [square m] 0
Ground surface:

(" Slatted floor with qutter ~  Deeplitter

(" Mineral soil " Cement

Add bedding material * fes Mo

Initial accumulation of manure (kg Dh) 0

Wenlilation

" Openar ¢ Ghadng " Housing

" Cortralled ventiiation

Waste clearing methad

Cleaning fiequency (once every » daps) 0
0

‘water addition (mm/day)

Cancel

0K | Cancel |
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