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Introduction

Methods (cont.)

In the United States, more than 300 million gallons of manure is generated
annually. Identifying improved methods for treating animal manure is needed
to reduce environmental problems and public health risks. Several manure
treatment practices such as pasture, composting, aerated lagoon systems,
pit storage and aerobic digestion are currently used. Untreated and improper
manure application and uses may result in an uncontrollable amount of
greenhouse gas (GHG) emissions. This has potential to affect the
environment negatively. The efficiencies of aerobic manure treatment
practices such as composting, solar drying, solid separation, turning,
compost bedded pack barn need to be studied for estimating the reduction in
GHGs emissions.
The California Air Resource Board (CARB) developed Alternative
Manure Management Program (AMMP) Quantification Methodology to
provide guidance for estimating the GHGs emission reductions and selected
co-benefits of each practice. AMMP program of California Department of
Food and Agriculture (CDFA) provides financial assistance for the
implementation of non-digester manure management practices in California,
which will result in reduced greenhouse gas emissions from dairy manure.
The AMMP Benefits Calculator tool estimates the following co-benefits and
key variables from AMMP projects:
1. Nitrogen Oxides (NOx)
2. Compost Production (dry)
3. Fossil Fuel Reductions
4. Fuel and Energy Cost Savings
5. Reduction in Reactive Organic Gases (ROG)(lbs)
6. Compost Application Area (acres to be treated)
7. Particulate Matter less than 2.5 microns in diameter (PM2.5) (lbs)

Data required for calculation of GHGs reductions are the amount of manure
produced, the total volatile solids (VS) content that decompose anaerobically
i.e., the biodegradable organic material in the manure), temperature, and the
retention time of manure during treatment and storage.
Emission Reduction = (Baseline CH4 and CO2 emissions) – (Project CH4
and CO2 emissions)
Preview of UI based calculator tool for estimating emission reductions and
co-benefits of a project:
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Fig. 3: Free stalls and Solid – Liquid Separator

Methods
To achieve maximum GHGs emission reductions, the manure management
practices requires the conditions that reduces moisture and anaerobic
environment. Each AMMP project funding may include at least one of the
following project components that reduces baseline methane emissions:
1. Pasture Based Management
2. Solid Separation of Manure Solids
3. Alternative Manure Management Treatment and Storage
4. Conversion form flush to scrape manure collection system
Baseline methane emissions form anaerobic storage/treatment practices:

B0, L
0.68

= Density of methane (1atm, 600F) (kg/m3)

0.001
25

= Unit conversion factor
== Global warming potential for methane

BECH4, AS
VSdeg AS , L , i

Fig. 10 Effect of Solid Separation Practices
on GHG Emission Reductions

Fig. 11 Effect of Storage/Treatment Practices for
Separated/Scraped Solids on GHG Emission
Reductions

• The UI based software tool was developed to calculate GHGs emission
reductions and other co-benefits through alternative manure management
practices (i.e.,aerobic processes).
• The relationship between GHGs emissions and various parameters such
as number of animals, location of project and separation and storage
practices of manure was established.
• The tool can provide comparative results among different manure
management practices.
• The tool can be used for scenario analysis for estimating GHGs emission
reductions and associated cost. Further, it can be used to identify the cost
effective manure management practice for a dairy farm.
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Conclusions

Objectives
• To develop an user interphase (UI) based analytical tool for easy and
comprehensive study of various manure management practices.
• To study the effect of external factors such as location of the project and
temperature of that region throughout the year on the GHG emissions
from non-anaerobic storage/treatment practices.
• To study the effect of change in number of animals and various separation
and storage practices of manure on the GHGs emission reductions.

Results and Discussion (cont.)
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Fig. 7 County wise Total Annual GHG
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