Appendix Figure 3. Estimated annual atmospheric nitrogen deposition in 1945.
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Appendix Figure 4. Estimated annual atmospheric nitrogen deposition in 1960.
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Appendix Figure 5. Estimated annual atmospheric nitrogen deposition in 1975.
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Appendix Figure 6. Estimated annual atmospheric nitrogen deposition in 1990.
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Appendix Figure 7. Estimated annual atmospheric nitrogen deposition in 2005.
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Appendix Figure 8. Estimated annual atmospheric nitrogen deposition in 2020.
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Appendix Figure 9. Estimated annual atmospheric nitrogen deposition in 2035.
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Appendix Figure 10. Estimated annual atmospheric nitrogen deposition in 2050.
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Appendix Figure 11. Estimated annual nitrogen in irrigation water applied to land in 1945.
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Appendix Figure 12. Estimated annual nitrogen in irrigation water applied to land in 1960.
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Appendix Figure 13. Estimated annual nitrogen in irrigation water applied to land in 1975.
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Appendix Figure 14. Estimated annual nitrogen in irrigation water applied to land in 1990.
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Appendix Figure 15. Estimated annual nitrogen in irrigation water applied to land in 2005.
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Appendix Figure 16. Estimated annual nitrogen in irrigation water applied to land in 2020.
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Appendix Figure 17. Estimated annual nitrogen in irrigation water applied to land in 2035.
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Appendix Figure 18. Estimated annual nitrogen in irrigation water applied to land in 2050.
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Appendix Figure 19. Typical nitrogen application rate in 1945.
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Appendix Figure 20. Typical nitrogen application rate in 1960.
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Appendix Figure 21. Typical nitrogen application rate in 1975.
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Appendix Figure 22. Typical nitrogen application rate in 1990.
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Appendix Figure 23. Typical nitrogen application rate in 2005.
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Appendix Figure 24. Typical nitrogen application rate in 2020.
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Appendix Figure 25. Typical nitrogen application rate in 2035.

60 Mi
|

| | |
30 60 80 Km

http://groundwaternitrate.ucdavis.edu

oO=r-o9

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 26. Typical nitrogen application rate in 2050.

60 Mi
|

| | |
30 60 80 Km

http://groundwaternitrate.ucdavis.edu

oO=r-o9

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 27. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 1945 (same as typical
fertilizr pplict rate in 1945). .
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Appendix Figure 28. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 1960 (same as typical
fiIizr pplictn rate in 1960).
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Appendix Figure 29. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 1975 (same as typical
fiIizr Iictin rate in 1975)
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Appendix Figure 30. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 1990.
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Appendix Figure 31. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 2005.
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Appendix Figure 32. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 2020.
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Appendix Figure 33. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 2035.
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Appendix Figure 34. Actual synthetic fertilizer application rate, assuming that all manure stays within the dairy’s cropland, in 2050.
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Appendix Figure 35. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 1945 (same as
typical fertilizer application rate in 194)
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Appendix Figure 36. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 1960 (same as
typical fertilizer application rate in 1960).
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Appendix Figure 37. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 1975 (same as
typical fertilizer application rate in 17).
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Appendix Figure 38. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 1990.

60 Mi
|

T | 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 39. Actual synthetic fertilizer application rate, assuming that 38% of excreted of manure nitrogen is exported from dairies, in 2005.

60 Mi
|

T | 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 40. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 2020.
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Appendix Figure 41. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 2035.

60 Mi
|

T | 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 42. Actual synthetic fertilizer application rate, assuming that 38% of excreted manure nitrogen is exported from dairies, in 2050.

60 Mi
|

T | 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 43. Land applied nitrogen from WWTP effluent, FP effluent, and biosolids, in 1945 (dairy animals assumed to be in pasture; manure N
not ind' no export of dairy manure).
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Appendix Figure 44. Land applied nitrogen from WWTP effluent, FP effluent, and biosolids, in 1960 (dairy animals assumed to be in pasture; manure N not
included; no export of dairy manure).
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Appendix Figure 45. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 1975 (no
significant export of manure before 1980).
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Appendix Figure 46. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 1990,
assuming that 15 2% of excretedmanure is ex orted from dairies and not mapped here “Scenarios A-C”).
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Appendix Figure 47. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 2005,
assuming that 38% of excreted manure exported from dairies and not mapped here (“Scenarios A-C”
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Appendix Figure 48. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 2020,
assuming that 38% of excreted manure exported from dairies and not mapped here (“Scenarios A-C”
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Appendix Figure 49. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 2035,
assumin
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Appendix Figure 50. Land applied nitrogen from WWTP effluent, FP effluent, biosolids, and from dairy manure on dairy-controlled land areas, in 2050,
assumin

Effluent, Biosolids, and On-Dairy
Manure N for Cropland Application
[kg N/hafyr] [ ] 100-150
B <15 [ ]150-200
[ 15-30 [ ] 200- 300
[ 130-50 [ 300-500

[ ]50-100 [ < 500

20 40 60 Mi
I I |
T T 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 51. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay W|th|n the county, in 1990. Total manure exports represent 38% of animal N excreted (”Scenarlo C (by county)”)

N Applied as Soil Amendment
from Dairy Manure Exports
(by County)

[kg N/hafyr] | ] 100-150
B <15 [ ]150-200
I 115-30 [[77] 200-300
| 130-50 [ 300- 500
| | 50-100 | > 500

20 40 60 Mi
I I |
T T 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

= =

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 52. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the county, in 2005. Total manure exports represent 38% of animal N excreted (“Scenario C (by county)”)
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Appendix Figure 53. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the county, in 2020. Total manure exports represent 38% of animal N excreted (“Scenario C (by county)”)
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Appendix Figure 54. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the county, in 2035. Total manure exports represent 38% of animal N excreted (“Scenario C (by county)”)
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Appendix Figure 55. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
eted (“Scenario C (by county)”). _ -
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Appendix Figure 56. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the study area, in 1990. Total manure exports represent 38% of animal N excreted (“Scenario C (by study area”).
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Appendix Figure 57. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the study area, in 2005. Total manure exports represent 38% of animal N excreted (“Scenario C (by stud aea)
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Appendix Figure 58. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the study area, in 2020. Total manure exports represent 38% of animal N excreted (“Scenario C (by stud aea)
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Appendix Figure 59. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the study area, in 2035. Total manure exports represent 38% of animal N excreted (“Scenario C (by stud aea). -
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Appendix Figure 60. Land applied, exported dairy manure nitrogen used as soil amendment outside of dairy-controlled cropland, assuming that exports
stay within the study area, in 2050. Total manure exports represent 38% of animal N excreted (“Scenario C (by stud aea). -
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Appendix Figure 61. Nitrogen lost to surface runoff, in 1945.
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Appendix Figure 62. Nitrogen lost to surface runoff, in 1960.
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Appendix Figure 63. Nitrogen lost to surface runoff, in 1975.
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Appendix Figure 64. Nitrogen lost to surface runoff, in 1990.
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Appendix Figure 65. Nitrogen lost to surface runoff, in 2005.
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Appendix Figure 66. Nitrogen lost to surface runoff, in 2020.

60 Mi
| | |

T | 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 67. Nitrogen lost to surface runoff, in 2035.
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Appendix Figure 68. Nitrogen lost to surface runoff, in 2050.
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Appendix Figure 69. Nitrogen harvested, in 1945.
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Appendix Figure 70. Nitrogen harvested, in 1960.
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Appendix Figure 71. Nitrogen harvested, in 1975.
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Appendix Figure 72. Nitrogen harvested, in 1990.
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Appendix Figure 73. Nitrogen harvested, in 2005.
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Appendix Figure 74. Nitrogen harvested, in 2020.

60 Mi
|

T 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 75. Nitrogen harvested, in 2035.
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Appendix Figure 76. Nitrogen harvested, in 2050.
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Appendix Figure 77. Nitrogen leached from septic systems, in 1945.
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Appendix Figure 78. Nitrogen leached from septic systems, in 1960.
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Appendix Figure 79. Nitrogen leached from septic systems, in 1975.
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Appendix Figure 80. Nitrogen leached from septic systems, in 1990.
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Appendix Figure 81. Nitrogen leached from septic systems, in 2005.
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Appendix Figure 82. Nitrogen leached from septic systems, in 2020.

'Groundwater N Loading from Septic Systems
kg N/hafyr] [ | 100- 150

P <15 [ ] 150-200
[0 15-30 [ ] 200- 300
[ ]30-50 [ 30-500 g, e O\ P
[ 150-100 [l > 500 :

20 40 60 Mi
I I |
T T 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

= =

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 83. Nitrogen leached from septic systems, in 2035.

'Groundwater N Loading from Septic Systems
kg N/hafyr] [ | 100- 150

P <15 [ ] 150-200
[0 15-30 [ ] 200- 300
[ ]30-50 [ 30-500
[ 150-100 [l > 500

20 40 60 Mi
I I |
T T 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

= =

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 84. Nitrogen leached from septic systems, in 2050.
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Appendix Figure 85. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 1945.
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Appendix Figure 86. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 1960.
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Appendix Figure 87. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 1975.
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Appendix Figure 88. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 1990
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Appendix Figure 89. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 2005
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Appendix Figure 90. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 2020
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Appendix Figure 91. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 2035
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Appendix Figure 92. Direct percolation of nitrogen to groundwater from corrals, lagoons, WWTP & FP percolation ponds, golf courses, and leaky sewer
systems, in 2050
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Appendix Figure 93. Total nitrogen loading to groundwater from all sources, in 1945. Dairy animals are in pasture and no manure is exported.
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Appendix Figure 94. Total nitrogen loading to groundwater from all sources, in 1960. Dairy animals are in pasture and no manure is exported.
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Appendix Figure 95. Total nitrogen loading to groundwater from all sources, in 1975. It is assumed that dairy animals are in corrals or freestalls, manure is
land applied on cropland controlled by dairies, but manure exported from dairies is still negligible.
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Appendix Figure 96. Total nitrogen loading to groundwater from all sources, in 1990. It is assumed that dairy animals are in corrals or freestalls. In this
scenarlo, all manure is Iand applled on cropland controlled by dairies and no manure is exported from dairies (”Scenarlo D")
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Appendix Figure 97. Total nitrogen loading to groundwater from all sources, in 2005. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, all manure is land applied on cropland controlled by dairies and no manure is exported from dairies (“Scen
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Appendix Figure 98. Total nitrogen loading to groundwater from all sources, in 2020. It is assumed that dairy animals are in corrals or freestalls. In this
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Appendix Figure 99. Total nitrogen loading to groundwater from all sources, in 2035. It is assumed that dairy animals are in corrals or freestalls. In this
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Appendix Figure 100. Total nitrogen loading to groundwater from all sources, in 2050. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, all manure is land applied on cropland controlled by dairies and no manure is exported from dairies (“Scenario D”).
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Appendix Figure 101. Total nitrogen loading to groundwater from all sources, in 1990. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the county of o (“Scenario C (by county)”)
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Appendix Figure 102. Total nitrogen loading to groundwater from all sources, in 2005. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the county of o (“Scenario C (by county)”).
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Appendix Figure 103. Total nitrogen loading to groundwater from all sources, in 2020. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the county of o (“Scenario C (by county)”).
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Appendix Figure 104. Total nitrogen loading to groundwater from all sources, in 2035. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the county of o (“Scenario C (by county)”).
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Appendix Figure 105. Total nitrogen loading to groundwater from all sources, in 2050. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for applicat

ion on crops wit

hin the county of o

(“Scenario C (by county)”).
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Appendix Figure 106. Total nitrogen loading to groundwater from all sources, in 1990. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the study area (“Scenario C (by study area)”).
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Appendix Figure 107. Total nitrogen loading to groundwater from all sources, in 2005. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the study area (“Scenario C (by study area)”).
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Appendix Figure 108. Total nitrogen loading to groundwater from all sources, in 2020. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the study area (“Scenario C (by study area)”).
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Appendix Figure 109. Total nitrogen loading to groundwater from all sources, in 2035. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the study area Sri (by

study area)”).

60 Mi

| 1
30 60 90 Km
http://groundwaternitrate.ucdavis.edu

Technical Report 2: Nitrogen Sources and Loading to Groundwater



Appendix Figure 110. Total nitrogen loading to groundwater from all sources, in 2050. It is assumed that dairy animals are in corrals or freestalls. In this
scenario, 38% of all excreted dairy animal manure is exported from dairies for application on crops within the study area (“Scenario C (by study area)”).
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Appendix Figure 111. Total nitrogen loading to groundwater from all sources, in 1990. In this scenario, 38% of all excreted dairy animal manure is exported from
dalrles, but only half of exports are for appllcatlon on crops within the study area, with the remainder to outside the study area (”Scenarlo B (by county)”)
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Appendix Figure 112. Total nitrogen loading to groundwater from aII sources, in 2005. In this scenarlo, 38% of all excreted dairy animal manure is exported
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Appendlx Figure 113. Total nitrogen Ioadmg to groundwater from all sources, in 2020. In this scenario, 38% of all excreted dairy animal manure is exported from
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Appendix Figure 114. Total nitrogen loading to groundwater from aII sources, in 2035. In this scenarlo, 38% of all excreted dairy animal manure is exported
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Appendix Figure 118. Total nitrogen loading to groundwater from all sources, in 2020. In this scenario, 38% of all excreted dairy animal manure is
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Appendix Figure 119. Total nitrogen loading to groundwater from all sources, in 2035. In this scenario, 38% of all excreted dairy animal manure is
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