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About the Dairy Industry

Milk production occurs in all 50 states.
The top & dairy states in 2011 produced ~53% of all milk in the U.5.
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Milk and dairy products are distributed to schools and retail outlets ranging from small neighborhood stares to warehouse outlets.
Milk and dairy foods

Americans spent supply 70% of the
E— . ~6% calcium and 18%
00 00 ‘ of their 2011 food budgets of the protein
on dairy products at home, in the average
American diet.

Sources Hilk production and dairy processing data Dairy Data Highlights, National Milk Producers Faderation, October 2012 Family farms stat: USDA ERS; Miles: Ulrich R, Thoma 6, Mutter D, Wilson J. Tailpipe
greenhouse 0as emissions from tank trucks transporting raw milk from farms to processing plants. daf Dalry J. April 2013, 31{1cSB0-556; Commercial usage: Annual Commercial Disappearance of Dairy Products,
Milk Equivalent, Total Solids Basis {Source: NMPE and USDA/ERS); Bxport data: US. Dairy Export Council; Consumer spending: In 20T, American consumers spent an average of 56,458 on food purchases; of this
amount, $407 or 6.3 parcent, was spent on dairy products at home (Consumer Expenditure Survay, 2006-201, BLS); Nutritional stats: Dairy Research Institute, NHANES (2003-2006), Ages 2+ years.
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Innovation Center for U.S Dairy
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Environmental impact of dairy

Fixed -» :1'_":;-,-;".-'._ Hawest
nitrogen S & Cl‘Op

' \ Storage

‘_F eed sold
Volatile loss

(>

i

Till/ Plant  =— =
éﬁ@’}b 5% Grazing

el 10

Volatile loss -
.‘\ Soil

d \ ) Purchased feed,
A R
Purchased , | | - Maniire Animal ) ,f"’-ﬁ
) o \ :

bedding, etc.

fertilizer _ -

- L]

o g ~E
Runoff & © \9 0.0 Milk sold

Leaching loss e Animals sold
Volatile loss

INNOVATION




NAEMS ( National Air Emissions Monitoring Study)
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Manure - DNDC

Manure-DNDC was developed by adding livestock operation system to DNDC

Parameterized
biogeochemical reactions:
Decomposition, hydrolysis,

nitrification, denitrification,

fermentation etc.

Original DNDC maodel

Mowlyadded livestock farm system

Manure organic
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feedlot, compost,
lagoon, anaerochic

digester
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Y h 4 Y
GHG and NH3 emissions M, P leaching GHG and HH3 emissions H, P runoff
W W W W

Air emissions and nutrients loads at farm scale
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NH3 validation using NAEMS data
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Model validation
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Model validation

— Simulated o  Observed
150 Alr temperature 40
] R=0.86n=511
120 - _
| P<001 20
. 90- -0
. |
g 007 | 200
< 30 e
Z 7. 405
e . 40 €
2 159- R=090n=514 S
£ 1204 P<001 20 2
D g =
r - -0 <
60 -
30§
0 —r 1 1 1 1 r 1 r r 1 1 ' 7
Sepl Decl Marl Junl Sepl Decl Marl Junl Sepl Decl
Date (month day)
@2 INNOVATION Barns in Indiana

'S8} CENTER™* U.S. DAIRY.

HEALTHY PEOPLE » HEALTHY PRODUCTS « HEALTHY PLANET



Model validation
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Model validation
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Model validation

m Controlling factor of annual total NH3 emissions: animal inventory.
m Other factors: climate, feed practices, manure removal method.

m Agreements between simulations and observations for all barns and
the lagoon IN (RMSE: 4-21%).
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NH3 mitigation — mitigation potential of alternative
management practices

Alternative Scenarios

Scenartos  Farming management practices

Baseline feeding rate; 24.2 kg head day']: CP: 16%: MRM: SCI:aplllllgl open lagoou:l sluln‘ies
in lagoon were removed one time annually; manure application: surface application.

ASl Baseline + CP: 13%.

AS2 AS1 + flushing barns with recycled liquid urine to remove manure.

AS3 AS2 + covered lagoon.

AS4 AS3 + slurries in lagoon were removed two times annually.

ASS AS4 + manure was incorporated mto farm lands

CP: the concentration of crude protein in forage; MRM: manure removal method.
Baseline: a dairy farm located in the Indiana

Dairy cows: 3400
Barns: 2; floor: concrete with surface area of 3850 m2; manure removal : scraper on daily

basis.
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NH3 mitigation

Baseline® ASI AS2 AS3 AS4 ASS
Cow number 3400 3400 3400 3400 3400 3400
CP (%)" 16 13 13 13 13 13
N intake rat
e 226 184 184 184 184 184
(kg N cow ™ vr )
N excretion rate 156 127 127 127 127 127
(kg N cow  vr )
NH; 1°""Eeslf°”§1 barns 15.7 128 108 108 10.8 10.8
(kg N cow™ vr)
N i ted into 1
SR P} 114 116 116 116 116
(kg N cow  vr )
NH;: losses form lagoon 124 113 79 16 15 15
. . . B i | B
(kg N cow’ }T_l}
N applied into crop fields 150 127 135 143 144 144
(kg N ha™ yr') )
NH; losses form crop
1o 384 295 323 35.6 303 216
fields (kg N ha ™ vr )
WH: losses from whole
L I 58.6 475 443 40.6 36.3 295
farm (kg N cow™ vr )
NNHs emussions from farm =307 37% 35% 329% 20% 23%

{ Manure-IN (%0)
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NH3 mitigation

m All alternative management practices mitigated NH3 losses.

m Intervening management practices may simultaneously regulate NH3
emissions from several components.

m Up to 50% reduction of NH3 emissions.
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Conclusions and next

m Model validation: consistency and uncertainty
m NH3 mitigation: other ecosystem factors

m Database and regional analysis
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Thank you !
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