version 5/19/20

Existing facility

_Project/Proposed changes

Totals after construction

List of Emission Sources (calcs below): Global Warming Potential 10 CO2e)
CH, - enteric fermentation 5978 9,619 CH4 25|
CH, - bam and manure storage 4,145 6522 N20 298]
N, - barn and manure storage 664 1,052 |GWP Source: Intemational Panel on Climate Change Fourth Report
IN,0 - manure land application } TN BSOS 1 973 PROJECT EMISSIONS || 1,542 TOTAL EMISSIONS }7
Calves Heifers Cows [Total Calves Heifers Cows Total Calves Heifers Cows
Total Head 120 - 1608 1,728 - 525 2375 2,900 120 525 3,983 4,628
|Animal units/head 0.2 0.7] 14 0.2 0.7 14 0.2 07 14
| Total animal units 24.0 - 2251.2] 2,275.20 0l 367.95| 3325 3,692.5 24 367.5| 5576.2| 5,967.7
lsources ICH4 - barn and manure storage
factors (MCFs) by manure storage type
CH, - enteric fermentation calves Heifers lcows [Total calves Heifers lcows Total calves cows Dairy Cows
/A _|animal inventory (head) 120 - 1,608 - 525 2375 3,983 long-term below barn pit storage 0.230
B |kg CH headlyr (EPA) 12.00 58.66 134.00 12.00 58.66 134.00 12.00 58.66 134.00 USEPA, Inventory of US Sources and Sinks of estimates loutdoor liquid/slurry basin/tank 0.230
c 00011 0.0011 00011 0.0011 0.0011 0.0011 0.0011 0.0011 00011 [any liquidislurry 0230
tons CH, (A*B*C) 1.59 - 237.51 239.10 - 33.95 350.81 384.75 1.59 33.95 588.32 623.86 lanaerobic lagoon 0.670
tons €O, 39.68 - 5,937.87 5,977.55 - 848.67| 877007 9,618.85 39.68 848.67| 14,708.04 15,596.40 |aerobic lagoon -
stall floor removal 0.21]
[drylot 0.010
CH, - barn and manure storage solid storage 0.020
D_[livestock (head) 120 - 1,608 - 525 2375 120 525 3,983 [daily haul and spread 0.001
E_[animal liveweight (kg/head) 127] 408 680 122) 408 680) 122 408 680) USEPA, Inventory of U d Sinks o Greenhouse Gases (2019) - US average basis pasture 0.010
F_|volatile solids (vs) production rate (kg VS/kg animal 28] 307] 398 2.81] 307 3.8 2.81] 307] 398 USEPA, Inventory of U d Sinks of Greenhouse Gases (2019) - Minnesota-specifc estmates 0.005
|G _|rate of CH, production (potential) (m* CH,/kg VS) 0.17| 0.17| 0.24] 0.17| 0.17| 0.24| 0.17] 0.17] 0.24) USEPA, Inventory of US Sources and Sinks of Greenhouse Gases (2019) - US average basis.
H |convert from m* to kgs (kg CH,/m® CH,) 0.622| 0.622| 0.622| 0.622| 0.622| 0.622) 0.622| 0.622| 0.622| USEPA, Inventory of US Sources and Sinks of Greenhouse Gases (2019) N20 - barn and manure storage
| |maximum potential CH, production (kglyr) (D*E*F*G*H) 4,350 - 649,650 - 69,534 959,527 4,350 69,534 | 1,609,177 \ \ kg N20-N/kg N produced in feedlot by manure storage type
J__|methane conversion factor (MCF) (% of potential CH,) 0.230 0.230 0.230) 0.23( 0.230} 0.230) 0.230) 0.230) 0.23 USEPA, Inventory of UL d Sinks of Greenhouse Gases (2019) -- US average basis lany liquid/slurry 0.005|
K |CH, (metric tonsfyr) () 1.00 - 149.42 - 15.99 220.69 1.00 15.99 37011 |anaerobic lagoon 0
L [convert to short tons 11023 11023 11023 11023 11023 11023 11023 11023 11023 [aerobic lagoon (natural aeration) [J
M |CH, (short tons/yr) (K*L) 1.10 164.71 165.81 - 17.63 243.27 260.90 1.10 17.63 407.97 426.70 loutdoor liquid/slurry basin/tank, no natural 0.005|
N_|short tonslyr CO,-e 2757 4,117.63 4,145.20 440.72 6,081.70 6,522.42 27.57 440.72| 10,199.33 10,667.62 long-term below barn pit storage 0.002|
rylot 002]
[solid storage 0,005
N,O - barn and manure storage daily spread 0
[0 Jiivestock (head) 120 - 1,608 - 525 120 525 3,983 pasture, range, paddock 0]
P [animal liveweight (kg/head) 122 408| 680) 122 408| 122 a08] 680 USEPA, Inventory of U: d Sinks of Greenhouse Gases (2019) - US average basis |compost (static pile) 0.006]
|Q |excreted nitrogen (N) (kg N/kg animal ) 0.4 0.17] 0.23] 0.400 0.170 0.230 0.40 0.17 0.23 USEPA, Inventory of Ut ind Sinks of Greenhouse Gases (2019) -- US average basis 0.01]
R_[emission factor from manure storage (kg N/kg excreted N) 0.005] 0.005] 0005 0.005 0.005 0.005 0.005 0.005 0.005 USEPA, Inventory of U ind Sinks of Greenhouse Gases (2019) - US average basis 0.1]
s |Convert N to N,O 157 157 157 1571 1571 1571 1571 1571 1571
T |N,O emissions (metric tons) (O*P*Q*R*S/1000) 0.05 N 1.98 N 029 292 0.05 0.29 4.89 N,O - manure land application
U |convert to short tons 1.1023 11023 1.1023 1102 1102 1102 1.10 1.10 1.10 N losses at feedlot to volatilization and leaching/run-off (% of available N) | |
|v_|N,O emissions (short tons) (T*U) 0.05 - 218 223 - 032 3.22 353 0.05 0.32 5.39 576 rate rate
\w_|short tons/yr CO,-e 15.11 - 648.97 664.08 - 93.97 958.52 1,052.48 15.11 93.97 1,607.48 1,716.56 dairy cattle
[anaerobic lagoons 0% 43%|
[outdoor liquid/slurry storage 0% 26%)
N,O - manure land below barn pit storage 0% 24%|
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tonsCo e
H, - enerc fermentaion

Existing facility

ProjectiProposed changes

Totals after construction
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version 5/21/20

Alfalfa crop (acres)

CO2e avoidance emission factor (tons/acre/yr)

TOTAL CO2e avoided (tonslyr) (A*B)

Existing facility

min mean max
700 850 1,000
1.21 1.21 1.21

847 1029 1210

Project/Proposed ¢

min mean
700 850
1.21 1.21
847 1029

CO2e avoidance data source: MPCA, Greenhouse Gas Reduction Potential of Agricultural Best Management Practices, p-gen4-19,
https://www.pca.state.mn.us/sites/default/files/p-gen4-19.pdf

Note: For the EAW, round the total CO2e to the nearest 100 ton.


https://www.pca.state.mn.us/sites/default/files/p-gen4-19.pdf

changes
max
1,000
1.21

1210

Totals after construction

min mean max
1,400 1,700 2,000
1.21 1.21 1.21

1694 2057 2420

October 2019, section K



Check applicability with 40 CFR 98, subp JJ
GHG reporting for ag & livestock sectors w/ >= 25,000 metric tons/yr, or 27,558 short tons/yr

Annual Emissions excluding enteric fermentation emissions

Total CO2e (tons/yr) 30,494.72

minus enteric fermintation (tons/yr) 15,596.40

compare with reporting threshold of 27,558 (tons/yr): 14,898.32 I




Global Warming Potential (conversion to CO2e)

CH4 25
N20 298
IPCC AR4 GWP

CH4 25
N20 298
ICPP AR5 GWP

CH4 28
N20 265
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