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1 Table I11-1. Impacts on the Tidal Perennial Aquatic Natural Community by Alternative

Permanent Impacts Long-Term Temporary Temporary Total Impacts

Alternative (acres) Impacts (acres) Impacts (acres) (acres Affected)

1 36.76 1.88 13.94 52.58

2b 34.11 1.43 13.69 49.23

3 33.44 1.88 DWR’s Preferred 40.75
Alternative.43

4b 30.79 1.43 DWR’s Preferred 37.41
Alternative.19

DWR’s Preferred DWR’s Preferred 1.16 4.10 11.12

Alternative

Alternative.86

3  Table I1-2. Impacts on the Tidal Freshwater Emergent Wetland Natural Community by Alternative

Permanent Impacts

Long-Term Temporary Temporary

Total Impacts

Alternative (acres) Impacts (acres) Impacts (acres) (acres)
1,2b 0.23 0.00 0.82 1.05
3,4b 0.21 0.00 0.37 0.58
DWR’s Preferred 0.18 0.00 0.39 0.57

Alternative

5  Table I11-3. Impacts on the Valley/Foothill Riparian Natural Community by Alternative

Permanent Impacts

Long-Term Temporary = Temporary

Total Impacts

Alternative (acres) Impacts (acres) Impacts (acres)  (acres)
1 49.41 3.30 17.34 70.05
2b 47.36 2.04 17.23 66.63
3 14.23 2.81 9.57 26.61
4b 12.17 1.55 9.46 23.18
DWR’s 15.42 4.56 9.80 29.78
Preferred

Alternative

7  Table 11-4. Impacts on the Nontidal Perennial Aquatic Natural Community by Alternative

Permanent Impacts

Long-Term Temporary = Temporary

Total Impacts

Alternative (acres) Impacts (acres) Impacts (acres)  (acres)

1 0.21 0.34 0.44 0.99

2b 0.21 0.11 0.44 0.76

3 0.21 0.33 0.29 0.83

4b 0.21 0.10 0.29 0.60

DWR’s 0.52 0.87 0.32 1.71

Preferred

Alternative
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Table I1-DWR’s Preferred Alternative. Impacts on Nontidal Freshwater Perennial Emergent Wetland

by Alternative

Permanent Impacts Long-Term Temporary = Temporary Impacts Total Impacts
Alternative (acres) Impacts (acres) (acres) (acres)
1 3.69 0.98 3.84 8.51
2b 3.47 0.91 3.70 8.08
3,DWR’s 0.30 0.07 0.45 0.82
Preferred
Alternative
4b 0.08 0.00 0.31 0.39

Table 11-6. Impacts on Nontidal Brackish Emergent Wetland by Alternative

Permanent Impacts
Alternative (acres) Imp

Log-Term Temporary = Temporary Impacts

acts (acres) (acres)

Total Impacts
(acres)

All 0 0

0

0

Table I11-7. Impacts on Alkaline Seasonal Wetland Complex by Alternative

Permanent Impacts

Long-Term Temporary = Temporary

Total Impacts

Alternative (acres) Impacts (acres) Impacts (acres) (acres)
1, 2b, 3, 4b 1.86 0.00 2.50 4.36
DWR’s Preferred 0.22 0.00 0.54 0.76
Alternative

Table 11-8. Impacts on the Vernal Pool Complex by Alternative

Long-Term

Permanent Impacts

Temporary Impacts

Temporary Impacts

Alternative (acres) (acres) (acres) Total (acres)
1,3 9.02 0.00 10.15 19.17

2b, 4b 8.95 0.00 9.89 18.84
DWR’s Preferred 11.91 11.62 2.55 26.08
Alternative

Table 11-9. Impacts on Dwarf Downingia by

Alternative

Modeled Habitat in Modeled Habitat (acres) Occurrencesin Occurrences
Alternative Study Area (acres) in Project Footprint Study Area Affected
1, 3, DWR’s Preferred 12,302 0.32 6 0
Alternative
2b, 4b 12,302 0.00 6 0
Delta Conveyance Project 11-3 December 2022
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1 Table I11-10. Impacts on Spiny-Sepaled Button-Celery by Alternative

Modeled Habitatin =~ Modeled Habitat (acres)  Occurrences  Occurrences
Alternative Study Area (acres) in Project Footprint in Study Area  Affected
1, 2b, 3, 4b 565 17.87 1 0
DWR’s Preferred 565 0.37 1 0
Alternative

3  Tablel1-11. Impacts on Legenere by Alternative

Modeled Habitat in

Modeled Habitat (acres)

Occurrences in Occurrences

Alternative Study Area (acres) in Project Footprint Study Area Affected
1, 3, DWR’s Preferred 11,987 0.32 DWR’s 0
Alternative Preferred
Alternative
2b, 4b 11,987 0.00 DWR'’s 0
Preferred
Alternative

5  Table 11-12. Impacts on Hogwallow Starfish and Delta Woolly Marbles by Alternative

Modeled Habitat in

Modeled Habitat (acres)

Occurrences in Occurrences

Draft EIS

Alternative Study Area (acres) in Project Footprint Study Area Affected
1,3 1,253 19.2 ca.3 0
2b, 4b 1,253 18.8 ca.3 0
DWR'’s Preferred 1,253 26.1 ca.3 0
Alternative
6  Table 11-13. Impacts on Alkali Milk Vetch by Alternative
Modeled Habitat in Modeled Habitat in Project Occurrences  Occurrences
Alternative Study Area (acres) Footprint (acres) in Study Area Affected
1, 2b, 3, 4b 10,782 46.40 14 0
DWR’s Preferred 10,782 21.58 14 0
Alternative
7
8  Table 11-14. Impacts on Brittlescale by Alternative
Modeled Habitatin Modeled Habitat in Project Occurrences  Occurrences
Alternative Study Area (acres) Footprint (acres) in Study Area Affected
1, 2b, 3, 4b 4,976 16.79 4 0
DWR’s Preferred 4,976 0.13 4 0
Alternative
9
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1 Table I11-15. Impacts on Recurved Larkspur by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences  Occurrences
Alternative Area (acres) Footprint (acres) in Study Area Affected
1, 2b, 3, 4b 836 25.22 4 1
DWR’s Preferred 836 0.13 4 0
Alternative
2
3  Table 11-16. Impacts on San Joaquin Spearscale by Alternative
Modeled Habitat in Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres) Footprint (acres) Study Area Affected
1, 2b 27,430 120.77 11 2
3,4b 27,430 122.11 11 2
DWR’s Preferred 27,430 96.73 11 0
Alternative
4
5  Table 11-17. Impacts on Long-Styled Sand-Spurry by Alternative
Modeled Habitatin Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres)  Footprint (acres) Study Area Affected
1, 2b, 3, 4b 2,846 16.38 6 3
DWR’s Preferred 2,846 0.13 6 1
Alternative
6
7  Table 11-18. Impacts on California Alkali Grass by Alternative
Modeled Habitatin =~ Modeled Habitat in Occurrences in Occurrences
Alternative Study Area (acres) Project Footprint (acres) Study Area Affected
1, 2b, 3,4b 596 DWR'’s Preferred 2 0
Alternative.82
DWR’s Preferred 596 0.19 2 0
Alternative
8
9  Table 11-19. Impacts on Crownscale by Alternative
Modeled Habitatin Modeled Habitat in Occurrences in Occurrences
Alternative Study Area (acres) Project Footprint (acres) Study Area Affected
1, 2b, 3, 4b 468 4.4 DWR’s 1
Preferred
Alternative
DWR’s Preferred 468 0.8 DWR’s 0
Alternative Preferred
Alternative
10
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Modeled Habitatin Modeled Habitat in

Occurrences in Occurrences

Alternative Study Area (acres)  Project Footprint (acres) Study Area Affected
1, 2b, 3, 4b 468 4.4 4 0
DWR’s Preferred 468 0.8 4 0
Alternative

Table 11-21. Impacts on Little Mousetail by Alternative

Modeled Habitatin Modeled Habitat in Occurrences in Occurrences
Alternative Study Area (acres) Project Footprint (acres) Study Area Affected
1,2b, 3,4b 468 4.4 1 0
DWR’s Preferred 468 0.8 1 0
Alternative

Table 11-22. Impacts on Jepson’s Coyote-Thistle by Alternative

Modeled Habitatin Modeled Habitat in Occurrences in Occurrences

Alternative Study Area (acres)  Project Footprint (acres) Study Area Affected

1, 2b, 3, 4b 9,065 0.54 2 0

DWR’s Preferred 9,065 0.19 2 0
Alternative
Table 11-23. Impacts on Diamond-Petaled California Poppy by Alternative

Modeled Habitat in Modeled Habitat in Project Occurrences in Occurrences

Alternative Study Area (acres) Footprint (acres) Study Area Affected

1, 2b, 3, 4b 2,523 17.38 1 0

DWR’s Preferred 2,523 35.31 1 0
Alternative

Table 11-24. Impacts on Heckard’s Peppergrass by Alternative

Modeled Habitatin Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres)  Footprint (acres) Study Area Affected
1,2b,3 12,831 20.74 DWR’s 0
Preferred
Alternative
4b 12,831 20.73 DWR’s 0
Preferred
Alternative
DWR’s Preferred 12,831 2.73 DWR’s 0
Alternative Preferred
Alternative
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Table 11-25. Impacts on Shining Navarretia by Alternative

Modeled Habitat in

Modeled Habitat in Project

Occurrences in Occurrences

Alternative Study Area (acres) Footprint (acres) Study Area Affected
1, 2b, 3, 4b 7,896 17.38 0 0
DWR’s Preferred 7,896 62.41 0 0
Alternative

Table 11-26. Impacts on Saline Clover by Alternative

Modeled Habitat in Affected Modeled Habitat in Occurrences in Occurrences
Alternative Study Area (acres) Project Footprint (acres) Study Area Affected
1,3 14,790 22.29 7 0
2b, 4b 14,790 21.96 7 0
DWR’s Preferred 14,790 26.84 7 0
Alternative

Table 11-27. Impacts on Caper-Fruited Tropidocarpum by Alternative

Modeled Habitat in Modeled Habitat in Occurrences in Occurrences
Alternative Study Area (acres) Project Footprint (acres) Study Area Affected
1,2b, 3,4b 3,158 17.38 6 0
DWR’s Preferred 3,158 62.41 6 0
Alternative

Table 11-28. Impacts on Small-Flowered Morning-Glory by Alternative

Modeled Habitat in Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres) Footprint (acres) Study Area Affected
1,2b,3,4b 7,896 17.4 0 0
DWR'’s Preferred 7,896 62.4 0 0
Alternative

Table 11-29. Impacts on Stinkbells by Alternative

Modeled Habitat in Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres) Footprint (acres) Study Area Affected
1, 2b, 3, 4b 7,896 17.4 1 0
DWR'’s Preferred 7,896 62.4 1 0
Alternative
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Table 11-30. Impacts on Cotula Navarretia by Alternative

Modeled Habitat in Modeled Habitat in Project Occurrences in Occurrences
Alternative Study Area (acres) Footprint (acres) Study Area Affected
1, 2b, 3, 4b 7,896 17.4 3 0
DWR'’s Preferred 7,896 62.4 3 0
Alternative
Table 11-31. Impacts on Bolander’s Water-Hemlock by Alternative
Modeled Habitat in Study = Modeled Habitat in Project ~ Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1, 2b 548 0.16 DWR’s 0
Preferred
Alternative
3,4b 548 0.13 DWR’s 0
Preferred
Alternative
DWR’s Preferred 548 0.08 DWR’s 0
Alternative Preferred
Alternative
Table 11-32. Impacts on Bristly Sedge by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1 1,345 3.05 18 2
2b 1,345 1.85 18 1
3,DWR’s 1,345 2.67 18 2
Preferred
Alternative
4b 1,345 1.48 18 1
Table 11-33. Impacts on Delta Mudwort by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1 2,238 7.34 58 0
2b 2,238 6.79 58 0
3 2,238 4.03 58 0
4b 2,238 3.48 58 0
DWR’s Preferred 2,238 1.51 58 0
Alternative
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1 Table 11-34. Impacts on Delta Tule Pea by Alternative

Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences

Draft EIS

Alternative Area (acres) Footprint (acres) Study Area Affected
1 DWR’s Preferred 39.29 62 4
Alternative,300
2b DWR’s Preferred 36.51 62 4
Alternative,300
3 DWR’s Preferred 8.17 62 1
Alternative,300
4b DWR’s Preferred DWR’s Preferred 62 1
Alternative,300 Alternative.38
DWR’s Preferred DWR’s Preferred 8.72 62 1
Alternative Alternative,300
Table 11-35. Impacts on Marsh Skullcap by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences  Occurrences
Alternative Area (acres) Footprint (acres) in Study Area  Affected
1,2b 795 0.35 DWR’s 0
Preferred
Alternative
3,4b 795 0.18 DWR’s 0
Preferred
Alternative
DWR’s Preferred 795 0.14 DWR’s 0
Alternative Preferred
Alternative
Table 11-36. Impacts on Mason’s Lilaeopsis by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1 2,231 7.34 158 1
2b 2,231 6.79 158 1
3 2,231 4.03 158 0
4b 2,231 3.48 158 0
DWR’s Preferred 2,231 1.51 158 0
Alternative
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1 Table I11-37. Impacts on Sanford’s Arrowhead by Alternative

Modeled Habitat in Study Modeled Habitat in Project Occurrences  Occurrences
Alternative Area (acres) Footprint (acres) in Study Area Affected
1, 2b 1,915 0.89 23 0
3,4b, DWR’s 1,915 0.33 23 0
Preferred
Alternative

3  Table 11-38. Impacts on Side-Flowering Skullcap by Alternative

Draft EIS

Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1, 2b 1,111 0.35 13 1
3,4b 1,111 0.18 13 0
DWR’s Preferred 1,111 0.14 13 0
Alternative
4
5  Table 11-39. Impacts on Suisun Marsh Aster by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1 DWR’s Preferred 34.31 125 12
Alternative,520
2b DWR’s Preferred 32.07 125 12
Alternative,520
3 DWR’s Preferred DWR’s Preferred 125 1
Alternative,520 Alternative.13
4b DWR’s Preferred 2.89 125 1
Alternative,520
DWR’s Preferred DWR’s Preferred 4.83 125 1
Alternative Alternative,520
6
7  Table 11-40. Impacts on Woolly Rose-Mallow by Alternative
Modeled Habitat in Study Modeled Habitat in Project Occurrences in Occurrences
Alternative Area (acres) Footprint (acres) Study Area Affected
1, 2b 700 0.05 119 0
3,4b 700 0.08 119 0
DWR’s Preferred 700 0.06 119 0
Alternative
8
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Table 11-41. Impacts on Watershield by Alternative

Modeled Habitat in Modeled Habitat in Occurrencesin  Occurrences
Alternative Study Area (acres) Project Footprint (acres)  Study Area Affected
1 8,153 7.47 2 1
2b 8,153 7.24 2 1
3 8,153 3.35 2 0
4b 8,153 3.11 2 0
DWR’s Preferred 8,153 3.07 2 0
Alternative
Table 11-42. Impacts on Modeled Habitat for Eel-Grass Pondweed by Alternative
Modeled Habitat in Modeled Habitat in Occurrences in  Occurrences
Alternative Study Area (acres) Project Footprint (acres)  Study Area Affected
1 15,081 9.50 1 0
2b 15,081 8.84 1 0
3 15,081 1.65 1 0
4b 15,081 0.99 1 0
DWR’s Preferred 15,081 2.55 1 0
Alternative

Table 11-43. Impacts on Modeled Habitat for Vernal Pool Aquatic Invertebrates by Alternative

Permanent Impacts

Temporary Impacts Indirect Impacts

Alternative (acres) (acres) (acres) Total (acres)
1, 2b, 3,4b 2.86 3.67 45.33 51.86
DWR’s Preferred 0.42 0.76 19.61 20.79
Alternative

Table 11-44. Impacts on Modeled Habitat within Critical Habitat for Vernal Pool Fairy Shrimp by

Alternative
Temporary Impacts
Alternative Permanent Impacts (acres) (acres) Total (acres)
1, 2b, 3,4b 1.60 0.84 2.44
DWR’s Preferred Alternative 0.00 0.23 0.23

Table 11-45. Impacts on Modeled Habitat for Conservancy Fairy Shrimp by Alternative

Alternative Permanent Impacts (acres)  Temporary Impacts (acres) Total (acres)
All Alternatives 0 0 0
Delta Conveyance Project 11-11 December 2022
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1 Table I1-46. Impacts on Modeled Habitat for Vernal Pool Terrestrial Invertebrates by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1,3 9.02 10.15 19.17

2b, 4b 8.95 9.89 18.84
DWR’s Preferred 23.53 2.55

Alternative 26.08

3  Table 11-47. Impacts on Habitat for Sacramento and Antioch Dunes Anthicid Beetles by Alternative

Alternative

Permanent Impacts
(acres)

Temporary Impacts
(acres) Total (acres)

All Alternatives

0

0 0

5  Table 11-48. Impacts on Modeled Habitat for Valley Elderberry Longhorn Beetle by Alternative

Permanent Riparian

Temporary Riparian

Alternative Impacts (acres) Impacts (acres) Total (acres)
1 52.72 17.34 70.06

2b 49.40 17.23 66.63

3 17.04 9.57 26.61

4b 13.73 9.46 23.19
DWR’s Preferred 19.98 9.80 29.78
Alternative

7  Table 11-49. Impacts on Modeled Habitat for Delta Green Ground Beetle by Alternative

Permanent Impacts

Temporary Impacts

Alternative (acres) (acres) Total (acres)
All Alternatives 0 0 0

8

9  Table 11-50. Impacts on Modeled Habitat for Curved-Foot Hygrotus Diving Beetle by Alternative

Permanent Impacts Temporary Impacts
Alternative (acres) (acres) Total (acres)
1, 2b, 4b 61.51 19.35 80.86
3 62.02 19.35 81.37
DWR’s Preferred 4.10 3.27
Alternative 7.37
10
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Table 11-51. Impacts on Modeled Habitat for Crotch and Western Bumble Bees by Alternative

Permanent Impacts

Temporary Impacts

Alternative (acres) (acres) Total (acres)
1 366.03 100.67 466.70

2b 355.46 99.65 455.11

3 132.94 65.74 198.68

4b 122.37 64.72 187.09
DWR'’s Preferred 95.11 45.69 140.80
Alternative

Table 11-52. Impacts on Modeled Habitat for California Tiger Salamander by Alternative

Permanent Permanent Temporary Temporary

Impacts— Impacts— Impacts— Impacts—
Alternative Aquatic (acres) Upland (acres) Aquatic (acres) Upland (acres) Total (acres)
1,2b, 3,4b 0.00 94.38 0.00 20.89 115.27
DWR’s 0.20 59.61 0.00 19.07 78.88
Preferred
Alternative

Table 11-53. Impacts on Modeled Habitat for Western Spadefoot Toad by Alternative

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—Upland
Alternative Aquatic (acres)  Upland (acres) Aquatic (acres) (acres) Total (acres)
1 0.00 38.32 0.00 3.40 41.72
2b 0.00 35.33 0.00 3.64 38.97
3 0.00 37.83 0.00 341 41.24
4b 0.00 34.85 0.00 3.66 38.51
DWR’s 32.92 0.00 4.17
Preferred
Alternative 0.20 37.29

Table 11-54. Impacts on Modeled Habitat for California Red-Legged Frog by Alternative

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—Upland
Alternative Aquatic (acres)  Upland (acres) Aquatic (acres) (acres) Total (acres)
1, 2b, 3, 4b 0.47 DWR’s Preferred 1.17 6.47 14.08
Alternative.97
DWR’s 0.21 7.00 0.12 2.71 10.04
Preferred
Alternative
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1 Table 11-55. Impacts on Modeled Habitat within Critical Habitat for California Red-Legged Frog by

2 Alternative

Permanent
Impacts—

Permanent

Impacts—Upland

Temporary
Impacts—

Temporary
Impacts—Upland Total

Alternative Aquatic (acres)  (acres) Aquatic (acres)  (acres) (acres)
1,2b, 3,4b 0.00 0.00 0.00 0.00 0.00
DWR’s 0.01 1.65 0.01 1.15 2.82
Preferred
Alternative
3
4  Table 11-56. Impacts on Modeled Habitat for Western Pond Turtle by Alternative
Permanent Permanent Temporary Temporary
Impacts—Aquatic Impacts—Upland Impacts— Impacts— Total
Alternative (acres) (acres) Aquatic (acres) Upland (acres) (acres)
1 89.38 374.11 35.75 112.26 611.50
2b 82.08 349.00 35.29 112.02 578.39
3 79.23 130.66 20.61 68.96 299.46
4b 70.94 105.92 20.15 68.72 265.73
DWR’s 112.64 48.30 212.35
Preferred
Alternative 35.04 16.37

6  Table 11-57. Impacts on Modeled Habitat for Coast Horned Lizard by Alternative

Permanent Impacts

Temporary Impacts

Alternative (acres) (acres) Total (acres)
1 234.07 48.31 282.38

2b 231.84 47.55 279.39

3 29.92 13.89 43.81

4b 27.69 13.14 40.83
DWR’s Preferred 19.81 20.10 3991
Alternative

8  Table 11-58. Impacts on Modeled Habitat for California Legless Lizard by Alternative

Permanent Impacts

Temporary Impacts

Alternative (acres) (acres) Total (acres)
1,2b 230.44 43.27 273.71
3,4b 26.30 8.74 35.04
DWR’s Preferred 16.18 14.95 31.13
Alternative
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1 Table I11-59. Impacts on Modeled Habitat for California Glossy Snake by Alternative

Permanent Impacts

Temporary Impacts

Alternative (acres) (acres) Total (acres)
1, 2b, 3,4b 0.00 0.00 0.00
DWR'’s Preferred Alternative 0.01 0.07 0.08

3  Table 11-60. Impacts on Modeled Habitat for San Joaquin Coachwhip by Alternative

Permanent Impacts Temporary Impacts
Alternative (acres) (acres) Total (acres)
1,2b, 3,4b 85.62 15.14 100.76
DWR’s Preferred 50.15 21.36 71.51
Alternative

5  Table 11-61. Impacts on Modeled Habitat for Giant Garter Snake by Alternative

Permanent Permanent Temporary Temporary

Impacts— Impacts— Impacts— Impacts—Upland
Alternative Aquatic (acres)  Upland (acres) Aquatic (acres) (acres) Total (acres)
1 26.37 305.91 16.51 95.51 444.30
2b 23.70 289.99 16.20 95.20 425.09
3 17.39 80.23 13.86 53.78 165.26
4b 14.94 64.31 13.55 53.46 146.26
DWR’s 67.16 33.77 123.20
Preferred
Alternative 10.27 12.00

7  Table 11-62. Impacts on Modeled Migratory Habitat for Western Yellow-Billed Cuckoo by Alternative

Draft EIS

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—Upland
Alternative Aquatic (acres)  Upland (acres) Aquatic (acres) (acres) Total (acres)
1 26.37 30591 16.51 95.51 444.30
2b 23.70 289.99 16.20 95.20 425.09
3 17.39 80.23 13.86 53.78 165.26
4b 14.94 64.31 13.55 53.46 146.26
DWR’s 67.16 33.77 123.20
Preferred
Alternative 10.27 12.00
8
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Table 11-63. Impacts on Modeled Habitat for California Black Rail by Alternative

Permanent Permanent

Temporary Temporary

Impacts— Impacts— Impacts—  Impacts—
Mid- Mid- Mid- Mid-
Permanent Channel Channel Temporary Channel Channel
Impacts— Island Island Impacts—  Island Island
Delta Primary Secondary Delta Primary Secondary Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
0.00 0.00 DWR’s 0.47
Preferred
Alternative. 12.75
1 6.95 33 0.00
DWR’s 0.00 0.00 4.42 0.47
Preferred
Alternativ 10.43
2b e.54 0.00
3 12.00 0.00 0.00 3.29 0.22 0.00 15.51
4b 10.59 0.00 0.00 2.38 0.22 0.00 13.19
DWR’s 0.00 0.00 3.18 0.27
Preferred 15.93
Alternative  12.48 0.00
Table 11-64. Impacts on Modeled Habitat for Greater Sandhill Crane by Alternative
Permanent Permanent Temporary Temporary
Impacts— Impacts— Permanent Impacts— Impacts— Temporary
Permanent Temporary Impacts— Permanent Temporary Impacts—
Roost Roost Foraging Roost Roost Foraging Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1 0.00 313.05 1,072.66 0.00 29.55 165.48 1,580.74
2b 0.00 238.42 861.38 0.00 29.61 162.50 1,291.91
3 0.00 3.05 1,083.24 1.46 4.97 96.74 1,189.46
4b 0.00 3.05 794.38 1.46 4.97 94.33 898.19
DWR'’s 0.00 3.79 1,349.18 1.46 4.40 77.76 1,436.59
Preferred
Alternative
Table 11-65. Impacts on Modeled Habitat for Lesser Sandhill Crane by Alternative
Permanent Permanent Temporary Temporary
Impacts— Impacts— Permanent Impacts— Impacts— Temporary
Permanent Temporary Impacts— Permanent Temporary Impacts—
Roost Roost Foraging Roost Roost Foraging Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1 0.00 313.05 1,478.89 0.00 29.55 171.62 1,993.11
2b 0.00 238.42 1,266.47 0.00 29.61 167.87 1,702.37
3 0.00 3.05 1,531.73 1.46 4,97 107.74 1,648.95
4b 0.00 3.05 1,212.28 1.46 4.97 104.70 1,326.46
Delta Conveyance Project 11-16 December 2022
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Permanent Permanent

Temporary Temporary

Impacts— Impacts— Permanent Impacts— Impacts— Temporary

Permanent Temporary Impacts— Permanent Temporary Impacts—

Roost Roost Foraging Roost Roost Foraging Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
DWR’s 0.00 3.79 1,359.77 1.46 4.40 83.34 1,452.76
Preferred
Alternative

2  Table 11-66. Impacts on Modeled Foraging Habitat for California Least Tern by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 17.23 13.57 30.80
2b 14.13 13.32 27.45
13.69 DWR’s Preferred
3 Alternative.06 18.75
4b 10.59 4.82 15.41
DWR’s 6.75 3.97
Preferred
Alternative 10.72

4  Table 11-67. Impacts on Modeled Rookery Habitat for Double-Crested Cormorant, Great Blue Heron,
5 and Great Egret by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 18.37 11.07 29.44

2b 15.05 10.95 26.00

3 16.66 8.48 25.14

4b 13.34 8.37 21.71
DWR’s Preferred  19.62 8.69

Alternative 28.31

7  Table 11-68. Impacts on Modeled Rookery Habitat for Snowy Egret and Black-Crowned Night Heron by

8 Alternative

Draft EIS

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 23.27 15.72 38.99

2b 19.66 15.46 35.12

3 17.24 9.29 26.53

4b 13.63 9.04 22.67

DWR’s Preferred  20.17 9.53

Alternative 29.70

9
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1 Table 11-69. Impacts on Modeled Habitat for Osprey by Alternative

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—
Nesting Foraging Nesting Foraging
Alternative (acres) (acres) (acres) (acres) Total (acres)
1 15.74 22.40 9.12 14.03 61.29
2b 12.81 19.07 9.01 13.79 54.68
14.23 7.67 DWR’s 43.11
Preferred
3 15.84 Alternative.37
10.90 7.56 DWR’s 36.49
Preferred
4b 12.90 Alternative.13
DWR’s Preferred 8.15 7.77 38.16
Alternative 17.93 4.31

3  Table 11-70. Impacts on Modeled Nesting and Foraging Habitat for White-Tailed Kite by Alternative

Draft EIS

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—
Nesting Foraging Nesting Foraging
Alternative (acres) (acres) (acres) (acres) Total (acres)
1 15.74 2,443.68 9.12 258.19 2,726.73
2b 12.81 2,170.57 9.01 256.14 2,448.53
3 15.84 2,396.46 7.67 205.15 2,625.12
4b 12.90 2,088.42 7.56 203.75 2,312.63
DWR’s Preferred 1,564.32 7.77 1,701.21
Alternative 17.93 111.19
4
5  Table 11-71. Impacts on Modeled Nesting Habitat for Cooper’s Hawk by Alternative
Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 18.37 11.06 29.43
2b 15.05 10.95 26.00
3 16.66 8.47 25.13
4b 13.34 8.36 21.70
DWR’s Preferred 19.62 8.69
Alternative 28.31
6
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1 Table 11-72. Impacts on Modeled Foraging Habitat for Golden Eagle, Ferruginous Hawk, and Other
2 Wintering Raptors by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 2,252.94 257.83 2,510.77

2b 2,041.63 254.85 2,296.48

3 2,080.36 214.23 2,294.59

4b 1,804.11 211.81 2,015.92
DWR’s Preferred  1,391.31 115.36 1,506.67
Alternative

4 Table 11-73. Impacts on Modeled Nesting and Foraging Habitat for Northern Harrier and Short-Eared
5  Owl by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)

1 1,955.82 194.38 2,150.20

2b 1,750.00 192.18 1,942.18

3 1,986.03 183.47 2,169.DWR’s
Preferred
AlternativeQ

4b 1,715.28 181.84 1,897.12

DWR’s Preferred 1,330.35 87.09 1,417.44

Alternative

7  Table 11-74. Impacts on Modeled Habitat for California Horned Lark and Grasshopper Sparrow by
8  Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 2,252.94 257.83 2,510.77

2b 2,041.63 254.85 2,296.48

3 2,080.36 214.23 2,294.59

4b 1,804.11 211.81 2,015.92
DWR’s Preferred 1,391.31 115.36 1,506.67
Alternative

10  Table 11-75. Impacts on Modeled Nesting and Foraging Habitat for Swainson’s Hawk by Alternative

Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—
Nesting Foraging Nesting Foraging
Alternative (acres) (acres) (acres) (acres) Total (acres)
1 15.74 2,697.47 9.12 303.27 3,025.60
2b 12.81 2,413.02 9.01 300.30 2,735.14
3 15.84 2,487.87 7.67 225.03 2,736.41
4b 12.90 2,168.39 7.56 222.72 2,411.57
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Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—
Nesting Foraging Nesting Foraging
Alternative (acres) (acres) (acres) (acres) Total (acres)
DWR’s Preferred 17.71 1,653.59 7.77 141.40 1,820.47
Alternative
1
2  Table 11-76. Impacts on Modeled Habitat for Burrowing Owl by Alternative
Permanent Permanent Temporary Temporary
Impacts— Impacts— Impacts— Impacts—
High Value Low Value High Value Low Value Total
Alternative (acres) (acres) (acres) (acres) (acres)
1 968.72 2,080.10 186.72 208.57 3,444.11
2b 873.64 1,867.94 186.40 206.23 3,134.21
3 754.74 1,991.63 146.86 142.39 3,035.62
4b 660.03 1,740.74 147.10 140.16 2,688.03
DWR’s Preferred 522.00 1,273.65 61.45 116.66 1,973.76
Alternative

4  Table 11-77. Impacts on Modeled Nesting and Foraging Habitat for Least Bittern by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 4.90 4.66 9.56

2b 4.61 4.52 9.13

3 0.58 0.82 1.40

4b 0.29 0.68 0.97

DWR’s Preferred

Alternative 0.55 0.84 1.39

6  Table 11-78. Impacts on Modeled Nesting and Foraging Habitat for Loggerhead Shrike by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)

1 2,293.57 269.73 2,563.30

2b 2,080.98 266.76 2,347.74

3 2,085.28 220.00 2,305.28

4b 1,807.75 217.60 2,025.35

DWR’s Preferred 1,399.19 121.39 1,520.58
Alternative

7
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1 Table 11-79. Impacts on Modeled Nesting and Foraging Habitat for Modesto Song Sparrow by
2 Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 57.62 22.00 79.62

2b 54.01 21.75 75.76

3 17.62 10.39 28.01

4b 14.01 10.14 24.15
DWR’s Preferred 20.54 10.63 31.17
Alternative

4  Table 11-80. Impacts on Modeled Nesting and Foraging Habitat for Yellow-Breasted Chat by
5 Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 51.14 16.68 67.82

2b 48.18 16.58 64.76

3 12.03 8.83 20.86

4b 9.07 8.73 17.80
DWR’s Preferred 13.43 8.96 22.39
Alternative

7  Table 11-81. Impacts on Modeled Nesting and Foraging Habitat for Yellow-Headed Blackbird by
8  Alternative

Permanent Permanent Temporary Temporary

Impacts— Impacts— Impacts— Impacts—

Nesting Foraging Nesting Foraging
Alternative (acres) (acres) (acres) (acres) Total (acres)
1 4.90 2,252.94 4.66 257.83 2,520.33
2b 4.61 2,041.63 4.52 254.85 2,305.61
3 0.58 2,082.32 0.82 216.60 2,300.32
4b 0.29 1,806.08 0.68 214.18 2,021.23
DWR’s Preferred 0.55 1,393.28 0.84 117.61 1,512.28

Alternative

10  Table 11-82. Impacts on Modeled Nesting and Foraging Habitat for Yellow Warbler by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)

1 47.43 12.84 60.27

2b 44.81 12.67 57.48

3 9.60 6.75 16.35

4b 6.98 6.59 13.57

DWR’s Preferred 10.12 6.76 16.88
Alternative
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Table 11-83. Impacts on Modeled Recolonization Habitat for Least Bell’s Vireo by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 47.43 12.84 60.27

2b 4481 12.67 57.48

3 9.60 6.75 16.35

4b 6.98 6.59 13.57
DWR’s Preferred 10.12 6.76 16.88
Alternative

Table 11-84. Impacts on Modeled Habitat for Suisun Song Sparrow and Saltmarsh Common
Yellowthroat by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
All Alternatives 0 0 0
Table 11-85. Impacts on Modeled Habitat for Tricolored Blackbird by Alternative
Permanent Temporary
Impacts— Permanent Impacts—  Temporary
Previously Impacts— Permanent Previously Impacts—  Temporary
Occupied  Potential Impacts—  Occupied Potential Impacts—
Colony Nesting Foraging Colony Nesting Foraging Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1 0.00 7.62 2,504.43 0.00 6.59 317.12 2,835.76
2b 0.00 7.30 2,270.66 0.00 6.45 314.48 2,598.89
3 0.00 1.05 2,281.35 0.00 1.62 260.26 2,544.28
4b 0.00 0.72 1,982.48 0.00 1.48 258.18 2,242.86
DWR’s 0.00 1.89 1,538.14 0.00 1.76 152.96 1,694.75
Preferred
Alternative
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Table 11-86. Structures Evaluated for Bat Habitat in the Project Footprint ?

Permanent Temporary

Impacts— Permanent Impacts—  Temporary

Previously Impacts— Permanent Previously Impacts—  Temporary

Occupied  Potential Impacts—  Occupied Potential Impacts—

Colony Nesting Foraging Colony Nesting Foraging Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1 0.00 7.62 2,504.43 0.00 6.59 317.12 2,835.76
2b 0.00 7.30 2,270.66 0.00 6.45 314.48 2,598.89
3 0.00 1.05 2,281.35 0.00 1.62 260.26 2,544.28
4b 0.00 0.72 1,982.48 0.00 1.48 258.18 2,242.86
DWR’s 0.00 1.89 1,538.14 0.00 1.76 152.96 1,694.75
Preferred
Alternative

I- = Interstate; SR = State Route
a Evaluation conducted by DWR staff in 2009 (California Department of Water Resources 2011).

Table 11-87. Impacts on Modeled Bat Habitat by Alternative

Permanent  Temporary Permanent Temporary
Permanent Temporary Impacts Impacts Impacts Impacts
Impacts Impacts (structure (structure (tree (tree
(foraging) (foraging) roosting) roosting) roosting) roosting) Total
Alternative (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1 3,234.24 44397 DWR’s 4.70 144.72 21.55 3,854.90
Preferred
Alternative.7
2
2b 2,823.21 439.54 DWR’s 4.21 59.74 21.02 3,353.24
Preferred
Alternative.5
2
3 2,966.81 351.56 7.93 4.90 109.03 16.84 3,457.07
4b 2,519.69 347.80 7.74 4.40 24.05 16.30 2,919.98
DWR’s 2,023.17 240.09 10.43 6.88 232.02 24.57 2,537.16
Preferred
Alternative
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Table 11-88. Impacts on San Joaquin Kit Fox Habitat by Alternative

Permanent Permanent Temporary Temporary
Impacts Impacts Permanent Impacts Impacts Temporary
High Moderate Impacts Low High Moderate Impacts Low
Quality Quality Quality Quality Quality Quality Total
Alternative  (acres) (acres) (acres) (acres) (acres) (acres) (acres)
1,2b,3,4b  0.00 0.00 0.00 0.00 0.00 0.00 0.00
DWR’s 0.01 0.00 38.28 0.05 0.02 16.94 55.30
Preferred
Alternative
Table 11-89. Impacts on Modeled Habitat for American Badger by Alternative
Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 161.48 44.57 206.05
2b 153.19 44.26 197.45
3 102.45 30.11 132.56
4b 94.16 29.80 123.96
DWR’s Preferred
Alternative 66.63 33.10 99.73

Table 11-90. Impacts on Modeled Habitat for San Joaquin Pocket Mouse by Alternative

Alternative Permanent Impacts (acres) Temporary Impacts (acres) Total (acres)
1 161.48 44.57 206.05

2b 153.19 44.26 197.45

3 102.45 30.11 132.56

4b 94.16 29.80 123.96
DWR’s Preferred 66.63 33.10 99.73
Alternative

Table 11-91. Impacts on Modeled Habitat for Salt Marsh Harvest Mouse by Alternative

Alternative

Permanent Impacts

(acres)

Temporary Impacts

(acres)

Total (acres)

All alternatives

0

0

0

Table 11-92. Impacts on Modeled Habitat for Riparian Brush Rabbit by Alternative

Alternative

Permanent Impacts

(acres)

Temporary Impacts (acres)

Total (acres)

All alternatives

0

0

0
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Table 11-93. Estimated Fill of Aquatic Resources Associated with the Construction of Project Facilities
(permanent and temporary)

DWR’s
Preferred
Alt.1 Alt.2b Alt.3 Alt.4b Alternative
Wetlands - - - - -

DWR’s DWR’s DWR’s DWR’s
Prefe.rred Prefe-rred Prefe.rred Prefe.rred 0.98

Alternative.9 Alternative.9 Alternative.9 Alternative.9

Alkaline Wetland? 0 0 0 0
Seasonal Wetland 59.12 59.11 30.54 30.53 5.01
Vernal pool 0.00 0.00 0.00 0.00 0.20
Forested Wetland 3.72 3.47 3.25 2.99 3.25
Scrub Shrub Wetland 4.21 4.18 1.27 1.24 2.26
Freshwater Emergent Wetland 9.56 9.13 1.40 0.97 1.39
Wetlands Subtotal 82.51 81.79 42.36 41.63 13.09
Non-Wetland Waters - - - - -
Agricultural Ditch 82.99 79.25 78.71 73.97 36.31
Conveyance Channel 22.00 22.00 22.00 22.00 0.40
Tidal Channel 30.45 27.10 18.40 15.06 10.72
Natural Channel 0.58 0.58 0.58 0.58 0.24
Depression 0.77 0.54 0.60 0.37 1.48
Non-Wetland Waters Subtotal 136.79 129.47 120.29 111.98 49.15
Total 219.30 211.26 162.65 153.61 62.24

Table 11-94. Summary of Temporary Disturbance in Natural Communities under Alternatives with the
Most Potential Impacts (Alternative 2a) and the Fewest Potential Impacts (Alternative 2b) from
Invasive Plant Species

Alternative 2a Long-Term Alternative 2b Long-Term

Temporary and Temporary and
Temporary Impacts Temporary Impacts

Natural Community (acres) (acres)

Agricultural 1,204.49 898.84

Alkali Seasonal Wetland Complex 2.50 2.5

Grassland 93.75 86.40

Nontidal Brackish Emergent Wetland 0.00 0.00

Nontidal Freshwater Perennial Emergent Wetland 4.82 4.60

Nontidal Perennial Aquatic 0.99 0.56

1 The alkaline wetland acreage includes alkaline wetlands that fall within vernal pool complexes. As explained in
Section 13.1.2.1, Vernal Pool Complex, the southwestern portion of the delineation study area near Clifton Court
Forebay consists of a mosaic of vernal pools, alkaline seasonal wetlands, and grasslands that fall within vernal pool
complexes mapped by Witham et al. (2014); therefore, some of these wetlands fall under the vernal pool complex
natural community.
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Alternative 2a Long-Term Alternative 2b Long-Term

Temporary and Temporary and
Temporary Impacts Temporary Impacts

Natural Community (acres) (acres)

Other Seasonal Wetlands 18.15 18.14

Tidal Brackish Emergent Wetland 0.00 0.00

Tidal Freshwater Emergent Wetland 0.82 0.82

Tidal Perennial Aquatic 19.50 15.12

Valley/Foothill Riparian 22.05 19.27

Vernal Pool Complex 10.15 9.89

Total 1,377 1,056

Table 11-95. Summary of Terrestrial Wildlife Species Occurring in Study Area with Potential
Movement/Connectivity Impacts

Wildlife Crossing Guild

Species Occurring in Study Area with Potential Movement/Connectivity
Impacts

Low-mobility small fauna

Semi-Aquatic Obligate

Moderate-mobility small
fauna

Adaptive high-mobility
fauna

High-openness, high-
mobility carnivores

Adaptive ungulates
Very high openness fauna

Aerial fauna

Mammals: San Joaquin pocket mouse

Reptiles and Amphibians: California tiger salamander, western spadefoot
toad, California red-legged frog, coast horned lizard, Northern California
legless lizard, California glossy snake, San Joaquin coachwhip

Invertebrates: Valley elderberry longhorn beetle.

Mammals: River otter, mink, beaver
Reptiles and Amphibians: Giant garter snake, western pond turtle

Mammals: American badger, squirrels, raccoon, weasels

Mammals: Bobcat, coyote

Mammals: Mountain lion

Mammals: Mule deer

Mammals: San Joaquin kit fox

Mammals (bats): pallid bat, Townsend'’s big-eared bat, big brown bat, silver-
haired bat, western red bat, hoary bat, California myotis, little brown bat,
western small footed myotis, Yuma myotis, western pipistrelle, western
mastiff bat, Mexican free-tailed bat

Birds: California black rail, Swainson’s hawk, tricolored blackbird, golden
eagle, ferruginous hawk, Northern harrier, short-eared owl, Modesto song
sparrow, osprey, white-tailed kite, Cooper’s hawk, cormorants, herons,
egrets, burrowing owl, yellow-headed blackbird, grasshopper sparrow,
yellow-breasted chat, loggerhead shrike, least bittern
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Table 11-96. Summary Table of Conservation Plans that Overlap with the Project Study Area

Boundary Proportion of
Overlap with Conservation Plans
Plan Area  Study Area that Overlap Study

Conservation Plan Plan Status (acres) (acres) Area

East Contra Costa County Approved in 2007 174,018 63,002 36%

HCP/NCCP

San Joaquin County MSHCP Approved in 2001 912,386 318,898 35%

and Open Space Plan

South Sacramento HCP Approved in 2019 317,655 43,958 14%

East Alameda County Approved in 2011 271,486 6,470 2%

Conservation Strategy

Sources: Cal-Atlas Geospatial Clearinghouse; TRA Environmental Services 2011; County of Sacramento et al. 2000,
2018; East Alameda County Conservation Strategy Steering Committee 2010; East Contra Costa Habitat
Conservation Plan Association 2006.

HCP = habitat conservation plan; NCCP = natural communities conservation plan; MSHCP = multi-species habitat
conservation plan.

Table 11-97. Impacts from Construction of Water Conveyance Facilities under the Alternatives Relative
to Total Area of Overlapping Conservation Plans

Proportion of Surface Impacts
Permanent Surface Impacts Relative to Plan Area
Alternative (acres) (% of plan area)

Plan: South Sacramento HCP
Plan Area: 317,655 acres

1 455.20 0.1%
2b 194.20 0.1%
3 484.66 0.2%
4b 194.20 0.1%
DWR’s Preferred Alternative 542.41 0.2%

Plan: San Joaquin County MSHCP
Plan Area: 912,386 acres

1 822.08 0.1%
2b 751.63 0.1%
3 291.59 <0.1%
4b 251.11 <0.1%
DWR’s Preferred Alternative 425.98 <0.1%

Plan: East Contra Costa County HCP/NCCP
Plan Area: 174,018 acres

1, 2b, 4b 1,363.73 0.8%
3 1,394.81 0.8%
DWR’s Preferred Alternative 0.16 <0.01%

Plan: East Alameda County Conservation Strategy
Plan Area: 271,486 acres

1,2b,3,4b 1.21 <0.1%

Delta Conveyance Project 11-27 December 2022
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Proportion of Surface Impacts
Permanent Surface Impacts Relative to Plan Area
Alternative (acres) (% of plan area)

DWR’s Preferred Alternative 328.75 0.1%

HCP = habitat conservation plan; NCCP = natural communities conservation plan; MSHCP = multi-species habitat
conservation plan.

Table 11-98. Cumulative Impacts on Terrestrial Biological Resources from Plans, Policies, and Programs

Proportion of Surface Impacts
Permanent Surface Impacts Relative to Plan Area
Alternative (acres) (% of plan area)

Plan: South Sacramento HCP
Plan Area: 317,655 acres

1 455.20 0.1%
2b 194.20 0.1%
3 484.66 0.2%
4b 194.20 0.1%
DWR'’s Preferred Alternative 542.41 0.2%

Plan: San Joaquin County MSHCP
Plan Area: 912,386 acres

1 822.08 0.1%
2b 751.63 0.1%
3 291.59 <0.1%
4b 251.11 <0.1%
DWR’s Preferred Alternative 425.98 <0.1%

Plan: East Contra Costa County HCP/NCCP
Plan Area: 174,018 acres

1, 2b, 4b 1,363.73 0.8%
3 1,394.81 0.8%
DWR'’s Preferred Alternative 0.16 <0.01%

Plan: East Alameda County Conservation Strategy
Plan Area: 271,486 acres

1, 2b, 3, 4b 1.21 <0.1%
DWR’s Preferred Alternative 328.75 0.1%

Caltrans = California Department of Transportation; cfs = cubic feet per second; CVP = Centra Valley Project; BiOp =
Biological Opinion; CDFW = California Department of Fish and Wildlife; DWR = California Department of Water
Resources; EBMUD = East Bay Municipal Utility District; EIR = Environmental Impact Report; EIS = Environmental
Impact Statement; EPA = U.S. Environmental Protection Agency; I = Interstate; NMFS = National Marine Fisheries
Service; Reclamation = Bureau of Reclamation; SR = State Route; SWP = State Water Project; USACE = U.S. Army
Corps of Engineers; USFWS = U.S. Fish and Wildlife Service.
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Appendix 12
Special-Status Species with Potential to Occur in the
Study Area

The information in this Appendix is presented as provided by the California Department of Water
Resources (the applicant) in the Delta Conveyance Project Draft Environmental Impact Report
(Draft EIR) Appendix 134, Special-Status Species with Potential to Occur in the Study Area, and
therefore is presented from the California Environmental Quality Act perspective. However, the U.S.
Army Corps of Engineers relied on this information when preparing its Draft Environmental Impact
Statement. All chapter references in this appendix are to those in the Draft EIR. Please refer to the
Draft EIR for any information cross referenced.

Special-status plant and wildlife species considered for inclusion in the analysis in Chapter 13,
Terrestrial Biological Resources, are presented in this appendix. Table 13A-1, Special-Status Plant
Species Considered for Analysis [in the Study Area], presents detailed information on the special-
status plant species known or with potential to occur in study area and includes their common and
scientific names, listing status (federal, state, and California Native Plant Society [CNPS]), notes on
the species habitat, distribution in California, flowering period, potential for occurrence in the study
area, and whether they are analyzed in the chapter. Table 13A-2 Special-Status Wildlife Species
Considered for Analysis [in the Study Area], provides information on the special-status wildlife
species that were identified for consideration in Chapter 13, including common and scientific names,
listing status (federal, state, global rank, and/or state rank), notes on the species life history, habitat,
distribution in California, potential for occurrence in the study area, and whether they are analyzed
in the chapter. The species listed in these table were generated from queries of the California
Natural Diversity Database (CNDDB), CNPS, and the U.S. Fish and Wildlife Service (USFWS) database
based on the limits of the study area, and by taking into consideration the ranges of special-status
species that have a potential to occur in the study area despite not having occurrences in the study
area. Due to the length and complexity of this information, and in an effort to maintain the
readability of Chapter 13, this information is presented in an appendix.
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U.S. Army Corps of Engineers

Table 13A-1. Special-Status Plant Species Considered for Analysis [in the Study Area]

Special-Status Species with Potential to Occur in the Study Area

Common and Scientific Names

Legal Status 2

Federal/State/CRPR Habitat and Distribution in California

Potential for Occurrence in the Analyzed
Study Area in EIR

Large-flowered fiddleneck
Amsinckia grandiflora

Slender silver moss
Anomobryum julaceum

Mt. Diablo manzanita
Arctostaphylos auriculata

Contra Costa manzanita

Arctostaphylos manzanita subsp.

laevigata

Ferris’s milk vetch
Astragalus tener var. ferrisiae

Alkali milk-vetch
Astragalus tener var. tener

Heartscale
Atriplex cordulata var. cordulata

Crownscale
Atriplex coronata var. coronata

Brittlescale
Atriplex depressa

E/E/1B.1

-/-/2B.2

-/-/1B.3

-/-/1B.2

-/-/1B.1

-/-/1B.2

-/-/1B.2

-/-]42

-/-/1B.2

Cismontane woodland, valley and foothill grassland slopes; 902-
1,804 feet. Historically known from Mount Diablo foothills in
Contra Costa, Alameda, and San Joaquin Counties; currently known

from three natural occurrences.

On damp rock and soil on outcrops, usually on roadcuts in
broadleafed upland forest, lower montane coniferous forest, North
Coast coniferous forest; 328-3,281 feet. Scattered occurrences in

Species not known to occur in study  No
area; study area below 900 feet
elevation.

Species not known to occur in study No
area; no potential habitat present.

California from Humboldt and Shasta Counties south to Los Angeles

County; Oregon and elsewhere.

Chaparral and oak woodland in canyons and on slopes on
sandstone; 443-2,132 feet. Endemic to Contra Costa County
especially Mt Diablo area, San Francisco Bay Area.

Rocky sites in chaparral; 1,640-3,609 feet. Eastern San Francisco
Bay region, Mount Diablo, southern Inner North Coast Range, Vaca
Mountains in Contra Costa County.

Seasonally wet areas in meadows and seeps, subalkaline flats in
valley and foothill grassland; 6-246 feet. Historical range included
the Central Valley from Butte to Alameda County but currently only
occurs in Butte, Glenn, Colusa, and Yolo Counties.

Playas, on adobe clay in valley and foothill grassland, vernal pools
on alkaline soils; 3-197 feet. Southern Sacramento Valley, northern
San Joaquin Valley, east San Francisco Bay Area.

Saline or alkaline soils in chenopod scrub, meadows and seeps,
sandy areas in valley and foothill grassland; below 1,837 feet.
Western Central Valley and valleys of adjacent foothills.

Alkaline clay soils in chenopod scrub, playas, valley and foothill
grasslands; 1-516 feet. Southern Sacramento Valley, eastern San
Joaquin Valley, eastern San Francisco Bay Area, Inner South Coast

Ranges.

Alkaline clay soils in chenopod scrub, playas, valley and foothill
grasslands; 3-1,049 feet. Western and eastern Central Valley and
adjacent foothills on west side of Central Valley.

Species not known to occur in study No
area; no potential habitat in study
area.

Species not known to occur in study No
area; no potential habitat present.

One extant occurrence in study area No
(Yolo County); not known to occur in
areas that would be affected.

Occurrences reported in or abutting  Yes
study area.

One occurrence in study area at No
Jepson Prairie, outside area that
would be affected.

Occurrences reported in study area. ~ Yes

Occurrences reported in or abutting Yes
study area.
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
San Joaquin spearscale -/-/1B.2 Alkaline soils in chenopod scrub, meadows and seeps, playas, Occurrences reported in or abutting Yes
Atriplex joaquiniana valley and foothill grassland; 3-2,739 feet. Western edge of the study area.

Central Valley from Glenn to Tulare Counties.
Lesser saltscale -/-/1B.1 Sandy alkaline soils in chenopod scrub, playas, valley and foothill Species not known to occur in study No
Atriplex minuscula grassland; 49-656 feet. Sacramento Valley and San Joaquin Valley: area, study area not within species’

Merced County to Kern County, disjunct to Alameda and Butte range.

Counties.
Vernal pool smallscale -/-/1B.2 Dry beds of vernal pools on alkaline soils; 33-377 feet. Central Species not known occur in study No
Atriplex persistens Valley from Glenn to Tulare County. area; occurrences at Jepson Prairie

are outside of study area.

Big-scale balsamroot -/-/1B.2 Sometimes on serpentine soils in chaparral, cismontane woodland, Species not known to occur in study No
Balsamorhiza macrolepis var. valley and foothill grassland; 295-5,102 feet. Scattered occurrences area; no potential habitat in study
macrolepis in the Coast Ranges and Sierra Nevada foothills. area.
Big tarplant -/-/1B.1 Valley and foothill grassland; 98-1,657 feet. San Francisco Bay Species occurrences in study area are No
Blepharizonia plumosa Area, with occurrences in Alameda, Contra Costa, San Joaquin*, extirpated.

Stanislaus, and Solano Counties.
Watershield -/-/2B.3 Freshwater marshes; 98-7,218 feet. Scattered occurrences in Occurrences reported in and Yes
Brasenia schreberi northern and central California; widespread across US. abutting study area.
Mt. Diablo fairy-lantern -/-/1B.2 Cismontane woodland; chaparral, riparian woodland, valley and Species not known to occur in study No
Calochortus pulchellus foothill grassland; 98-2,756 feet. Alameda, Contra Costa, and area; no potential habitat in study

Solano Counties. area.
Bristly sedge -/-/2B.1 Coastal prairie, marshes and swamps at lake margins, valley and Occurrences reported in study area.  Yes
Carex comosa foothill grassland; below 2,050 feet. Scattered occurrences

throughout California; Oregon, Washington, and elsewhere.
Tiburon paintbrush E/T/1B.2 Serpentine grasslands; 197-1,312 feet. San Francisco Bay Area: Species not known to occur in study No
Castilleja affinis subsp. neglecta Marin, Napa, and Santa Clara Counties. area; no potential habitat in study

area.

Lemmon'’s jewel-flower -/-/1B.2 Dry, exposed slopes in grasslands and pinyon-juniper woodland; Species not known to occur in study No
Caulanthus lemmonii 262- 4,003 feet. Southeast San Francisco Bay Area, south through  area; no potential habitat in study

the South Coast Ranges and adjacent San Joaquin Valley to Ventura area.

County.
Congdon’s tarplant -/-/1B.2 Alkaline soils in annual grassland, on lower slopes, flats, and Study area outside of species’ range; No
Centromadia parryi subsp. swales, sometimes on saline soils; below 754 feet. East San one occurrence in study area with
congdonii Francisco Bay Area, Salinas Valley, Los Osos Valley. questionable identification.
Delta Conveyance Project December 2022
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed
Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Pappose tarplant -/-/1B.2 Coastal prairie, meadows and seeps, coastal salt marshes and Study area outside of species’ range; No
Centromadia parryi subsp. parryi swamps, alkaline soils in vernally mesic valley and foothill one occurrence in study area with
grassland; 6-1,378 feet. North and Central Coast Ranges, the questionable identification.
southern Sacramento Valley; occurrences in Butte, Colusa, Glenn,
Lake, Napa, San Mateo, and Solano Counties.
Parry’s rough tarplant -/-/4.2 Grassland habitats, often on clay or alkaline soils; 0-300 feet. Inner Five occurrences present in Yolo No
Centromadia parryi subsp. rudis North Coast Ranges, Sacramento Valley, northern San Joaquin County part of study area outside of
Valley. area that would be affected.
Hispid bird’s-beak -/-/1B.1 Meadow and seeps, valley and foothill grassland, playas, on alkaline Species not known to occur in study No
Chloropyron molle subsp. hispidum soils; 3-508 feet. Central Valley in Alameda, Fresno, Kern, Merced, area.
Placer, and Solano Counties.
Soft bird’s-beak E/R/1B.2 Tidal salt marsh; below 10 feet. San Francisco Bay region: Suisun Only known occurrence in study area No
Chloropyron molle subsp. molle Marsh, Contra Costa, Marin*, Napa, Solano, Sacramento*, and is extirpated.
Sonoma* Counties.
Palmate-bracted bird’s-beak E/E/1B.1 Alkaline sites in grassland and chenopod scrub; 16-508 feet. Only known occurrence in study area No
Chloropyron palmatum Livermore Valley and scattered locations in the Central Valley from is extirpated.
Colusa County to Fresno County.
Bolander’s water-hemlock -/-/2.1 Marshes and swamps, coastal, fresh or brackish water; 0-656 feet. Occurrences reported in and Yes
Cicuta maculata var. bolanderi Contra Costa, Los Angeles*, Marin, Sacramento, Santa Barbara*, San abutting study area.
Luis Obispo*, Solano Counties; also, Arizona, New Mexico, and
Washington.
Slough thistle -/-/1B.1 Chenopod scrub, riparian scrub, sloughs in swamps and marshes; = Two occurrences reported in study  No
Cirsium crassicaule 10-328 feet. San Joaquin Valley: San Joaquin, Kings and Kern area, one extirpated. Occurrence
Counties. outside of area that would be
affected.
Suisun thistle E/-/1B.1 Salt marshes and swamps; below 3 feet. Suisun Marsh, Solano Species not known to occur in study No
Cirsium hydrophilum var. County. area. Study area outside of known
hydrophilum range.
Small-flowered morning-glory -/-/4.2 Grassland, coastal sage scrub, chaparral, on clay soils, occasionally ~ Species not known to occur in study Yes
Convolvulus simulans on serpentine, 100-2,870 feet. Southern Sierra Nevada foothills, area; potential habitat present in
San Joaquin Valley, San Francisco Bay Area, South Coast Ranges, study area.
coastal Southern California.
Hoover’s cryptantha -/-/1A Inland dunes and coarse, sandy soil in valley and foothill grassland; Only known occurrence in study area No
Cryptantha hooveri 29-492 feet. Northern and central San Joaquin Valley: Contra historic, last seen in Antioch in 1908
Costa*, Kern, Madera*, and Stanislaus* Counties. and possibly extirpated due to
development. No potential habitat in
study area.
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Peruvian dodder -/-/2B.2 Freshwater marshes and swamps; 49-919 feet. Not seen since Species not known to occur in study No
Cuscuta obtusiflora var. glandulosa 1948; occurrences in Butte, Los Angeles, Merced, Sacramento(?), area.

San Bernardino*, and Sonoma Counties; Baja California and

elsewhere.
Hospital Canyon larkspur -/-/1B.2 Openings in chaparral, mesic cismontane woodland, on moist Species not known to occur in study No
Delphinium californicum subsp. slopes and ravines; 754-3,592 feet. Inner South Coast Ranges, area; no potential habitat in study
interius eastern San Francisco Bay: Alameda, Contra Costa, Merced, San area.

Benito, Santa Clara, San Joaquin, San Luis Obispo, and Stanislaus

Counties.
Recurved larkspur -/-/1B.2 Alkaline soils in valley and foothill grassland, saltbush scrub, Occurrences reported in study area.  Yes
Delphinium recurvatum cismontane woodland; 10-2,460 feet. Central Valley from Colusa*

to Kern Counties.
Western leatherwood -/-/1B.2 Moist areas in broadleaved upland forest, closed-cone coniferous Species not known to occur in study No
Dirca occidentalis forest, chaparral, cismontane woodland, North Coast coniferous area; no potential habitat in study

forest, riparian forest, riparian woodland; 82-1,296 feet. San area.

Francisco Bay region, Alameda, Contra Costa, Marin, Santa Clara,

San Mateo, and Sonoma Counties.
Dwarf downingia -/-/2B.2 Wet areas in valley and foothill grassland, vernal pools; 3-1,460 Occurrences reported in or abutting Yes
Downingia pusilla feet. Inner North Coast Ranges, southern Sacramento Valley, study area.

northern and central San Joaquin Valley.
Streamside daisy -/-/3 Moist, rocky areas in broadleaved upland forest, cismontane Species not known to occur in study No
Erigeron biolettii woodland, North Coast coniferous forest, and ledges along rivers; area; no potential habitat in study

98-3,609 feet. North Coast, from Humboldt County to Marin area.

County.
Tiburon buckwheat -/-/1B.2 On sandy to gravelly serpentinite soils in chaparral, coastal prairie, Species not known to occur in study No
Eriogonum luteolum var. caninum oak woodland, valley and foothill grassland; below 2,296 feet. area; no potential habitat in study

Central Inner North Coast Range, northern Central coast, and area.

northern San Francisco Bay Area: Alameda, Contra Costa, Marin,

and Sonoma(?*) Counties.
Antioch Dunes buckwheat -/-/1B.1 Inland dunes; below 66 feet. Known from a single occurrence in the Species occurs in study area outside No
Eriogonum nudum var. psychicola Antioch Dunes, Contra Costa County. of area that would be affected

(Antioch).

Mt. Diablo buckwheat -/-/1B.1 Coarse, sandy soils in chaparral, coastal scrub, valley and foothill Species not known to occur in study No
Eriogonum truncatum grassland; 10-1,148 feet. Historically known from Alameda, Contra area; no potential habitat in study

Costa, and Solano Counties; recently rediscovered on Mt. Diablo. area.
Delta Conveyance Project December 2022
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Jepson’s button-celery -/-/1B.2 Grasslands, on vernally moist clay soils, below 1,640 ft; Two occurrences in study area are Yes
Eryngium jepsonii Southern Interior North Coast Ranges, deltaic Great Valley, San outside of areas that would be

Francisco Bay Area affected. Potential habitat in areas

that would be affected.

Spiny-sepaled button-celery -/-/1B.2 Vernal pools, swales, roadside ditches, at 50-4,165 feet; Species occurs in study area. Yes
Eryngium spinosepalum Western San Joaquin Valley, southern Sierra Nevada Foothills
Delta button-celery -/E/1B.1 Riparian scrub in seasonally inundated depressions on clay soils; Only occurrences in study area are No
Eryngium racemosum 10-98 feet. San Joaquin River delta, floodplains, and adjacent Sierra extirpated, in areas that would not be

Nevada Foothills: Calaveras, Contra Costa, Merced, San Joaquin®*, affected.

and Stanislaus Counties.
Contra Costa wallflower E/E/1B.1 Inland dunes; 10-66 feet. Known only from the Antioch Dunes in Species occurs in study area outside No
Erysimum capitatum var. Contra Costa County. of area that would be affected
angustatum (Antioch).
Diamond-petaled California poppy -/-/1B.1 On alkaline clay soils in grassland, chenopod scrub, where grass Species occurs in study area. Yes
Eschscholzia rhombipetala cover is sparse enough to allow growth of low annuals; below

3,199 feet. Interior foothills of South Coast Ranges from Alameda

County to Stanislaus Counties, Carrizo Plain in San Luis Obispo

County.
Stinkbells -/-/4.2 Chaparral, cismontane woodland, pinyon-juniper woodland, valley Occurrence reported in study area Yes
Fritillaria agrestis and foothill grassland, on clay or serpentinite substrate; 33-5,102  outside of area that would be

feet. Alameda, Contra Costa, Fresno, Kern, Mendocino, Monterey, affected (Oakley).

Merced, Monterey, Mariposa, Placer, Sacramento, Santa Barbara,

San Benito, San Luis Obispo, San Mateo, Stanislaus, and Tuolumne

Counties.
Fragrant fritillary -/-/1B.2 Adobe soils of interior foothills, coastal prairie, coastal scrub, valley Occurrences reported in study area  No
Fritillaria liliacea and foothill grassland, often on serpentinite; 10-1,345 feet. Coast outside of area that would be

Ranges from Marin County to San Benito County. affected (Jepson Prairie).
Adobe-lily -/-/1B.2 Chaparral, cismontane woodland, valley and foothill grassland, Species not known to occur in study No
Fritillaria pluriflora often on adobe soils; 197-2,313 feet. Northern Sierra Nevada area; study area outside of species’

foothills, Inner North Coast Ranges, edges of Sacramento Valley. known range.
Boggs Lake hedge-hyssop -/E/1B.2 Clay soils in areas of shallow water, lake margins of swamps and A single occurrence reported in Yes
Gratiola heterosepala marshes, vernal pool margins; 33-7,792 feet. Inner North Coast study area (Jepson Prairie). Would

Ranges, Central Sierra Nevada foothills, Sacramento Valley and only be potentially affected by tidal

Modoc Plateau in Fresno, Lake, Lassen, Madera, Merced, Modoc, restoration.

Placer, Sacramento, Shasta, Siskiyou, San Joaquin, Solano, and
Tehama Counties; and Oregon.
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Diablo helianthella -/-/1B.2 At chaparral/oak woodland ecotone, often in partial shade, on Species not known to occur in study No
Helianthella castanea rocky soils, also coastal scrub, riparian woodland, broadleafed area; no potential habitat in study

upland forest, valley and foothill grassland; 197-4,265 feet. San area.

Francisco Bay Area: Alameda, Contra Costa, Marin*, San Francisco*,

and San Mateo Counties; also reported from San Diego County.
Hogwallow starfish -/-/4.2 Vernal pools, clay flats, in grasslands; 0-985 feet. Broadly ranging  Species occurs in study area. Yes
Hesperevax caulescens in California, primarily in Great Valley and adjacent foothills, also in

South Coast Ranges, Peninsular Ranges.
Brewer’s western flax -/-/1B.2 Chaparral, cismontane woodland, valley and foothill grassland Species not known to occur in study No
Hesperolinon breweri usually on soils derived from serpentinite; 98-2,953 feet. Southern area; no potential habitat in study

North Inner Coast Ranges, northeast San Francisco Bay region, area.

especially Mt. Diablo: Contra Costa, Napa, and Solano Counties.
Woolly rose-mallow -/-/1B.2 Freshwater marshes and swamps; below 394 feet. Scattered Occurrences reported in and Yes
Hibiscus lasiocarpos var. locations in the Central Valley, including the Delta, from Butte abutting study area.
occidentalis County to San Joaquin County.
Santa Cruz tarplant T/E/1B.1 Coastal terrace grasslands, coastal scrub, often on light sandy to Species not known to occur in study  No
Holocarpha macradenia sandy clay soils; 33-722 feet. Coastal slope of the Santa Cruz area; study area outside of species’

Mountains, Monterey and Santa Cruz Counties. range.
Central Coast iris -/-/4.2 North and Central Coast, outer North Mesic areas in coastal prairie, Occurrences adjacent to but not in No
Iris longipetala lower montane coniferous forest, meadows; 0-2,000 feet. Coast study area; no potential habitat in

Ranges, San Francisco Bay Area. study area.
Carquinez goldenbush -/-/1B.1 Annual grassland on alkaline soils and flats; 3-66 feet. Deltaic Two occurrences in study area but Yes
Isocoma arguta Sacramento Valley, Suisun Slough, Contra Costa and Solano outside of areas that would be

Counties. affected.
Contra Costa goldfields E/-/1B.1 Wet areas in cismontane woodland, valley and foothill grassland, Species reported in study area No
Lasthenia conjugens vernal pools, alkaline playas or saline vernal pools and swales; outside of area that would be

below 1,542 feet. Scattered occurrences in Coast Range valleys and affected (Antioch).

southwest edge of Sacramento Valley: Alameda, Contra Costa,

Mendocino*, Monterey, Marin, Napa, Santa Barbara*, Santa Clara*,

Solano and Sonoma Counties.
Ferris’ goldfields -/-/4.2 Alkaline vernal pools, wet saline flats; 0-2,300 feet. San Joaquin Occurrences reported in study area.  Yes
Lasthenia ferrisiae Valley and valleys of adjacent foothills.
Delta tule pea -/-/1B.2 Coastal and estuarine marshes (freshwater and brackish); below Occurrences reported in or abutting Yes

Lathyrus jepsonii subsp. jepsonii

13 feet. San Francisco Bay region, also part of Central Valley in study area.
Alameda, Contra Costa, Napa, Santa Clara*, San Joaquin, Solano, and
Sonoma Counties.
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U.S. Army Corps of Engineers
Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Legenere -/-/1B.1 Vernal pools; 3-2,887 feet. Primarily in the lower Sacramento Occurrences reported in or abutting Yes
Legenere limosa Valley, also from North Coast Ranges, northern San Joaquin Valley, study area.

and the Santa Cruz mountains.
Heckard’s pepper-grass -/-/1B.2 On margins of alkali scalds in annual grassland; 6-656 feet. Occurrences reported in study area.  Yes
Lepidium latipes var. heckardii Southern Sacramento Valley in Glenn, Merced, Sacramento, Solano,

and Yolo Counties.
Woolly-headed lessingia -/-/3 Clay or serpentinite soils of broadleafed upland forest, coastal Species not known to occur in study  No
Lessingia hololeuca scrub, lower montane coniferous forest, valley and foothill area, no potential habitat in study

grassland; 49-1,001 feet. Southern North Coast Ranges; southern area.

Sacramento Valley; northern San Francisco Bay region; and

Alameda, Monterey, Marin, Napa, Santa Clara, San Mateo, Solano,

Sonoma, and Yolo Counties.
Mason’s lilaeopsis -/R/1B.1 Freshwater or brackish marsh, riparian scrub, in tidal zone; below Occurrences reported in or abutting  Yes
Lilaeopsis masonii 33 feet. Southern Sacramento Valley, Sacramento-San Joaquin study area.

River Delta, northeast San Francisco Bay Area in Alameda, Contra

Costa, Marin, Napa, Sacramento, San Joaquin, Solano, and Yolo

Counties.
Delta mudwort -/-/2B.1 Muddy or sandy intertidal flats and marshes, streambanks in Occurrences reported in or abutting Yes
Limosella subulata riparian scrub; generally, at sea level (i.e., below 10 feet). Deltaic study area.

Central Valley: Contra Costa, Sacramento, San Joaquin, and Solano

Counties; Oregon.
Showy madia -/-/1B.1 Oak woodland, valley and foothill grassland, slopes; 82-3,986 feet. Historic occurrences in study area No
Madia radiata Scattered populations in the interior foothills of the South Coast (Antioch), outside of area that would

Ranges: Contra Costa*, Fresno, Kings*, Kern, Monterey*, Santa be affected.

Barbara*, San Benito, Santa Clara, San Joaquin*, San Luis Obispo,

and Stanislaus Counties.
Hall's bush-mallow -/-/1B.2 Chaparral and coastal scrub; 22-2,493 feet. Alameda, Contra Costa, Species not known to occur in study No
Malacothamnus hallii Mendocino, Merced, Santa Clara, San Mateo, and Stanislaus area; no potential habitat in study

Counties. area.
Little mousetail -/-/3.1 Valley and foothill grassland, alkaline vernal pools; 66-2,100 feet. =~ One occurrence reported in study Yes
Myosurus minimus subsp. apus Central Valley and South Coast from Butte County south to San area, which may be a

Diego County; Baja California, Oregon. misidentification.
Cotula navarretia -/-/4.2 Grassland, oak woodland, openings in chaparral, on adobe clay Occurrences in study area. Yes

Navarretia cotulifolia

soils; 0-1,640 feet. Inner North Coast Ranges, western Sacramento
Valley, San Francisco Bay Area, Inner South Coast Ranges.
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Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Baker’s navarretia -/-/1B.1 Vernal pools and swales in woodland, lower montane coniferous Occurrences in study area are No
Navarretia leucocephala subsp. forest, mesic meadows, and grassland; 16-5,709 feet. Inner North  outside of areas that would be
bakeri Coast Range, western Sacramento Valley: Colusa, Glenn, Lake, affected (Jepson Prairie, Tule-Glide

Mendocino, Marin, Napa, Solano, Sonoma, Tehama, and Yolo Ranch).

Counties.
Shining navarretia -/-/1B.2 Mesic areas with heavy clay soils, in swales and clay flats; in oak Species occurs adjacent to study area Yes
Navarretia nigelliformis subsp. woodland, grassland; 249-3,281 feet. Interior foothills of South and potential habitat present in
radians Coast Ranges from Merced County to San Luis Obispo County. study area.
Colusa grass T/E/1B.1 Adobe soils of large vernal pools; 16-656 feet. Central Valley with ~ One occurrence in study area (Jepson Yes
Neostapfia colusana scattered occurrences from Colusa to Merced Counties. Prairie). Would only be potentially

affected by tidal restoration.

Antioch Dunes evening-primrose E/E/1B.1 Inland dunes; below 98 feet. Northeast San Francisco Bay region, Occurrences in study area are No
Oenothera deltoides subsp. howellii known from three native occurrences; Contra Costa and outside of areas that would be

Sacramento Counties. affected (Antioch).
Gairdner’s yampah -/-/4.2 Coastal prairie, grasslands, and grassy openings in coniferous Species not known to occur in study No
Perideridia gairdneri subsp. forest; 0-1,150 feet. Widely scattered localities, primarily in coastal area; study area outside of the
gairdneri California and the North Coast Ranges. species' range.
Bearded popcorn-flower -/-/1B.1 Mesic grassland, vernal pools; below 899 feet. Montezuma Hillsin ~ Occurrences in study area are No
Plagiobothrys hystriculus Napa, Solano, and Yolo Counties. outside of areas that would be

affected (Jepson Prairie).

Eel-grass pondweed -/-/2B.2 Assorted freshwater marshes, ponds, lakes and streambanks; A single occurrence is known from Yes
Potamogeton zosteriformis below 6,102 feet. Scattered locations in northern California: Contra study area.

Costa, Lake, Lassen, Modoc, and Shasta Counties; Oregon, Utah,

Washington, and elsewhere.
Delta woolly marbles -/-/4.2 Vernal pools and swales; 30-1,640 feet. Widely scattered Species present in study area outside Yes
Psilocarphus brevissimus var. occurrences in the Sacramento Valley, northern San Joaquin Valley, of areas that would be affected, but
multiflorus and San Francisco Bay Area. potential habitat in project footprint.
California alkali grass -/-/1B.2 Seasonally wet alkaline wetlands, sinks, flats, vernal pools, and lake Two occurrences in study area; Yes
Puccinellia simplex margins, below 3,000 feet; Scattered locations in the San Francisco potential habitat present in study

Bay Area, Great Valley, Tehachapi Mountains, western Mojave area.

Desert
Sanford’s arrowhead -/-/1B.2 Freshwater marshes, sloughs, canals, and other slow-moving Occurrences reported in and Yes
Sagittaria sanfordii shallow water habitats; below 2,132 feet. Scattered locations in abutting study area.

Central Valley and Coast Ranges.
Delta Conveyance Project December 2022
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Table 13A-1. Continued

Special-Status Species with Potential to Occur in the Study Area

Common and Scientific Names

Marsh skullcap
Scutellaria galericulata

Side-flowering skullcap
Scutellaria lateriflora

Chaparral ragwort
Senecio aphanactis

Keck’s checkerbloom
Sidalcea keckii

Long-styled sand-spurrey
Spergularia macrotheca var.
longistyla

Suisun Marsh aster
Symphyotrichum lentum

Wright's trichocoronis
Trichocoronis wrightii var. wrightii

Showy rancheria clover

Trifolium amoenum

Saline clover
Trifolium hydrophilum

Legal Status 2 Potential for Occurrence in the Analyzed
Federal/State/CRPR Habitat and Distribution in California Study Area in EIR

-/-/2B.2 Marshes, mesic meadows, seeps, lower montane coniferous forest; Occurrences reported in study area.  Yes
below 6,890 feet. Northern High Sierra Nevada, Modoc Plateau in El
Dorado, Lassen, Modoc, Nevada, Placer, Plumas, Shasta, and
Siskiyou Counties. Also known from the Delta in San Joaquin
County, Oregon, and elsewhere.

-/-/2B.2 Mesic meadows, marshes and swamps; below 1,640 feet. Known in Occurrences reported in study area.  Yes
California from occurrences in northern San Joaquin Valley in
Sacramento and San Joaquin Counties and east of the Sierra Nevada
in Inyo County, New Mexico, Oregon, and elsewhere.

-/-/2B.2 Oak woodland, coastal scrub, chaparral, open sandy or rocky areas, Occurrences adjacent to but not in No
on alkaline soils; 49-2,625 feet. Scattered locations in central study area; no potential habitat in
western and southwestern California, from Alameda County to San study area.

Diego County.

E/-/1B.1 Serpentine clay soils in cismontane woodland, valley and foothill Species not known to occur in study No
grassland; 394 feet-1,394 feet. Known historically from only three area; no potential habitat in study
occurrences in Fresno, Merced, and Tulare Counties; similar plants area.
from Inner North Coast Ranges in Colusa, Napa, Solano, and Yolo
Counties treated as this species until further studies completed.

-/-/1B.2 Alkaline grassland, meadows, marshes, mud flats, hot springs, Six occurrences and potential habitat yeg
below 200 m; Interior North Coast Ranges, Great Valley in study area.

-/-/1B.2 Brackish and freshwater marshes and swamps; below 10 feet. Occurrences reported in or abutting Yes
Sacramento-San Joaquin Delta, Suisun Marsh, Suisun Bay: Contra  study area.

Costa, Napa, Sacramento, San Joaquin, and Solano Counties.

-/-/2B.1 On alkaline soils in floodplains, meadows and seeps, marshes and  Only occurrence in study area is No
swamps, riparian forest, vernal pools; 16-1,427 feet. Scattered presumed extirpated.
locations in the Central Valley and Southern Coast; Texas.

E/-/1B.1 Low elevation grasslands, including swales and disturbed areas, Species not known to occur in study  No
sometimes on serpentinite soils; 16-1,361 feet. Coast Range area; study area outside of species
foothills in the San Francisco Bay region, currently known from range.
only two recent occurrences in Marin County.

-/-/1B.2 Salt marsh, mesic alkaline areas in valley and foothill grasslands, Occurrences reported in study area.  Yes

vernal pools, marshes and swamps; below 984 feet. Sacramento
Valley, central western California.
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U.S. Army Corps of Engineers Special-Status Species with Potential to Occur in the Study Area

Table 13A-1. Continued

Legal Status 2 Potential for Occurrence in the Analyzed

Common and Scientific Names Federal/State/CRPR Habitat and Distribution in California Study Area in EIR
Caper-fruited tropidocarpum -/-/1B.1 Grasslands on alkaline hills; below 1,493 feet. Historically known Extant occurrence adjacent to study  Yes
Tropidocarpum capparideum from the northwest San Joaquin Valley and adjacent Coast Range area, and potential habitat present in

foothills; currently known from Fresno, Monterey, and San Luis study area.

Obispo Counties.
Solano grass E/E/1B.1 Vernal pools, mesic grassland; 16-33 feet. Southwestern One occurrence in study area (Jepson Yes
Tuctoria mucronata Sacramento Valley in Solano and Yolo Counties. Prairie). Would only be potentially

affected by tidal restoration.

Oval-leaved viburnum -/-/2B.3 Chaparral, cismontane woodland, and lower montane coniferous Species not known to occur in study No
Viburnum ellipticum forest; 705-4,593 feet. Northwest California, San Francisco Bay area.

Area, northern and central Sierra Nevada foothills.

Habitat and Distribution in California

? = population status within that County uncertain.

* = known populations believed extirpated from that County.

a Status explanations:

Federal

E = listed as endangered under the federal Endangered Species Act.

T = listed as threatened under the federal Endangered Species Act.

- =no listing.

State

E = listed as endangered under the California Endangered Species Act.
T = listed as threatened under the California Endangered Species Act.
R = listed as rare under the California Native Plant Protection Act. This category is no longer used for newly listed plants, but some plants previously listed as rare retain this designation.
- =no listing.

California Rare Plant Rank!

1A = presumed extinct.

1B =rare, threatened, or endangered in California and elsewhere.

2B =rare, threatened, or endangered in California only.

3 = plants about which more information is needed to determine their status.
4 = plants of limited distribution.

.1 = seriously endangered in California.

.2 = fairly endangered in California.

.3 = not very endangered in California.

1In March 2010, CDFW changed the name of “CNPS List” or “CNPS Ranks” to “California Rare Plant Rank” (or CRPR). This was done to reduce confusion over the fact that CNPS
and CDFW jointly manage the Rare Plant Status Review groups (300+ botanical experts from government, academia, non-governmental organizations, and the private sector) and
that the rank assignments are the product of a collaborative effort and not solely a CNPS assignment.

Delta Conveyance Project 12-11 December 2022
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Table 13A-2. Special-Status Wildlife Species Considered for Analysis [in the Study Area]

Special-Status Species with Potential to Occur in the Study Area

Status 2 Analyzed

Common and Scientific Names Federal/State Other Habitat and Distribution in California Potential for Occurrence in the Study Area in EIR
Invertebrates
Conservancy fairy shrimp E/- G1 Found in large turbid playa pools. Occurs from Butte and Known to occur in the study area. Yes
Branchinecta conservatio S2 Tehama Counties to Ventura County.
Vernal pool fairy shrimp T/- G3 Vernal pools, swales, and other ephemeral wetlands. Known to occur in the study area. Yes
Branchinecta lynchi S3 Occurs in the Central Valley from Shasta to Tulare and

Kings Counties, in the central and southern Coast Ranges

from Napa County to Los Angeles County, and inland in

western Riverside County.
Midvalley fairy shrimp -/- G2 Vernal pools, swales, and other ephemeral wetlands. Known to occur in the study area. Yes
Branchinecta mesovallensis S§2S3  Occurs in the Sacramento Valley from Glenn County to

Santa Clara County, San Joaquin Valley, and the Sierra

foothills from Yuba County to Kern County.
California linderiella -/- G2G3  Vernal pools, swales, and other ephemeral wetlands. Known to occur in the study area. Yes
Linderiella occidentalis S§2S3  Range is limited to the Central Valley and Coast Ranges.
Vernal pool tadpole shrimp E/- G4 Occupies a variety of vernal pool habitats in the Central ~Known to occur at several locations in the study  Yes
Lepidurus packardi S3S4  Valley and San Francisco Bay Area. Species has a patchy area.

distribution across the Central Valley from Shasta

County southward to northwestern Tulare County.
Hairy water flea -/~ G1G3 Described in 2003 from a specimen taken from a vernal ~Known to occur in a vernal pool less than 1 mile  Yes
Dumontia oregonensis S1 pool in southern Oregon. Documented in California in outside the study area; could occur in vernal

Sacramento and Solano Counties. pools throughout the study area.
Antioch Dunes anthicid beetle -/- G1 Loose sand on sand bars and sand dunes. Detected at Could occur in dune or sandbar habitat in the Yes
Anthicus antiochensis S1 Antioch Dines in Contra Costa County as well as several study area.

sites along the Sacramento River in Glenn, Tehama,

Shasta, and Solano Counties.
Sacramento anthicid beetle -/~ G1 Interior sand dunes and sand bars, as well as in dredge ~ Could occur in sandy riparian habitat in the Yes
Anthicus sacramento S1 spoil heaps. Found on Sacramento and lower San study area.

Joaquin Rivers from Shasta to San Joaquin Counties.

Found at one site on the Feather River in Sutter County.
Valley elderberry longhorn T/- G3T2 Elderberry shrubs, typically in riparian habitats. Central Known to occur in the study area. Yes
beetle S2 Valley, including the study area, below approximately
Desmocerus californicus 500 feet elevation.
dimorphus
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Table 13A-2. Continued

Special-Status Species with Potential to Occur in the Study Area

Status 2

Analyzed

Common and Scientific Names Federal/State Other Habitat and Distribution in California Potential for Occurrence in the Study Area in EIR
Delta green ground beetle T/- G1S1  Typically occurs in the grassland-vernal pool complex.  Jepson Prairie is within the western portion of Yes
Elaphrus viridis Species has only been detected in the greater Jepson the study area, where the species is known to

Prairie area in Solano County. Typically occurs in the occur.

grassland-vernal pool complex.
Ricksecker’s water scavenger -/- G2?  Detected in Lake, Marin, Placer, Sacramento, San Potential to occur in the study area. Yes
beetle S2? Joaquin, San Mateo, Solano, and Sonoma Counties.
Hydrochara rickseckeri Typically known from a variety of aquatic habitats

including vernal pools.
Curved-foot hygrotus diving -/- G1 Known to occur in Alameda and Contra Costa Counties.  Potential to occur in the south western part of Yes
beetle S1 Small seasonal pools, associated with alkaline plant the study area, in Contra Costa County.
Hygrotus curvipes communities.
Molestan blister beetle -/- G2 Has been collected on Lupinus, Trifolium, and Eriodium. Known to occur in the study area. Yes
Lytta molesta S2 Often associated with grasslands and dried vernal pools.

Occurs in the Central Valley of California.
Blennosperma vernal pool -/- G2 Detected in the Inner North Coast Ranges and Tehama,  Could occur in vernal pool grasslands in the Yes
andrenid bee S2 Solano, San Joaquin, Sacramento, El Dorado, and Placer  study area.
Andrena blennospermatis Counties. Occurs in uplands around vernal pools.
Crotch bumble bee -/CE G3G4  Occurs throughout the Pacific Coast, Western Desert, Historic records in the study area. Yes
Bombus crotchii S1S2  and adjacent foothills throughout most of the state’s

southwestern region. Inhabits grasslands and

shrublands.
Western bumble bee -/CE G2G3 Known range extends throughout California. Habitat Historic records in the study area. Yes
Bombus occidentalis S1 varies widely and includes open grassy areas, urban

parks and gardens, chaparral and scrub lands, and

mountain meadows.
Lange’s metalmark butterfly E/- G5T1 Endemic to the Antioch Dunes. Host plant is nude Known to occur at Antioch Dunes in the study No
Apodemia mormo langei S1 buckwheat. Distribution limited to Antioch Dunes in area but not addressed due to no potential for

Contra Costa County. effects from construction and operations.
Longhorn fairy shrimp E/- G1 Typically found in sandstone outcrop pools in the region Not known to occur in the study area and the No
Branchinecta longiantenna S1S2  butalso occurs in alkali sink pools on the Carrizo Plain.  study area lacks sandstone outcrop pools

Known to occur in Alameda, Contra Costa, Merced, and

San Luis Obispo Counties.
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Table 13A-2. Continued

Special-Status Species with Potential to Occur in the Study Area

Status 2

Analyzed

Common and Scientific Names Federal/State Other Habitat and Distribution in California Potential for Occurrence in the Study Area in EIR
San Bruno elfin butterfly E/- G4T1 Species is found in the fog-belt of steep north-facing Study area is outside the known range of this No
Callophrys mossii bayensis S1 slopes in the coastal mountains and is associated with its species.

larval food plant, stonecrop (Sedum spathulifolium). All

known locations are restricted to San Mateo County.
Sacramento Valley tiger beetle -/- G5T2 Required fine to medium sand on terraced floodplains or Not expected to occur in the study area because  No
Cicindela hirticollis abrupta SH low sandy water edge flats. Sandy floodplain habitatin  the species is believed to be extinct.

the Sacramento Valley. Historic records for Sutter,

Colusa, and Yolo Counties. Presumed extinct.
San Joaquin dune beetle -/- G1 Species is a flightless beetle that burrows in sand dunes. Unlikely to occur in the study area because No
Coelus gracilis S1 Occurred historically from Kings County north to species is believed to be extirpated from the

Antioch Dunes; presumed extirpated from Antioch Antioch Dunes.

Dunes.
Antioch efferian robberfly -/- G1G2 No specific habitat information is available; robberfly Known to occur at Antioch Dunes in the study No
Efferia antiochi S1S2  larvae usually develop in the ground or in rotting wood, area but not addressed due to no potential for

where they prey on other insect larvae. Known to occur  effects from construction and operations

in the Antioch Dunes, near Danville in Contra Costa

County, and in Fresno County.
Redheaded sphecid wasp -/- G1G3  Occur in hard-packed sand. Known from Interior dunes = Known to occur at Antioch Dunes, which would  No
Eucerceris ruficeps S1S2  in Western Central Valley from Contra Costa County to  not see effects from project operations and

Fresno County. maintenance.
Middlekauff’s shieldback -/~ G1G2 Interior dunes. Known only from Antioch Dunes. Known to occur at Antioch Dunes, which would  No
katydid S1 not see effects from project operations and
Idiostatus middlekauffi maintenance.
Hurd’s metapogon robberfly -/- G1G2 Sand dunes. Antioch Dunes and near Fresno, historically. Known to occur at Antioch Dunes, which would  No
Metapogon hurdi S1S2 not see effects from project operations and

maintenance.

Antioch multilid wasp -/- GH Possibly extinct. Known historically from Antioch Dunes, Known to occur at Antioch Dunes, which would  No
Myrmosula pacifica SH near the City of Davis, and Inyo County. CNDDB reports  not see effects from project operations and

Inyo and Antioch site extant. maintenance.
Antioch andrenid bee -/- G1T1 Ground nesting bee that has been collected from Known to occur at Antioch Dunes, which would  No
Perdita scitula antiochensis S1 Eriogonum, California matchweed (Gutierrezia not see effects from project operations and

californica), telegraphweed (Heterotheca grandiflora), maintenance.

and Valley lessingia (Lessingia gladulifera). Currently

known only from Antioch Dunes. Formerly occurred in

Oakley.
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Special-Status Species with Potential to Occur in the Study Area

Status 2

Common and Scientific Names Federal/State Other

Habitat and Distribution in California

Potential for Occurrence in the Study Area

Analyzed
in EIR

Antioch sphecid wasp -/- G1
Philanthus nasalis S1

Antioch Dunes halictid bee -/- G1
Sphecodogastra antiochensis S1

Sand dunes and inland marine sand hills. Extirpated
from Antioch Dunes, extant in sand hills in Santa Cruz
County.

Nests in stabilized sand dunes, host plant is Antioch
Dines evening primrose (Oenothera deltoids howellii)
and Contra Costa wildflower (Erysimum capitatum
angustatum). Species is restricted to the Antioch Dunes.

Extirpated from Antioch Dunes, which would not No

see effects from project operations and
maintenance.

Known to occur at Antioch Dunes, which would

not see effects from project operations and
maintenance.

No

Amphibians

G2G3
S2S3

California tiger salamander
Ambystoma californiense

T/T

Western spadefoot -/SSC G3
Spea hammondii S3

G2G3
S2S3

California red-legged frog
Rana draytonii

T/SSC

In winter, breeds in vernal pools and seasonal wetlands
with a minimum 10-week inundation period. In summer,
aestivates in grassland habitat, primarily in small
mammal burrows. Occurs from Yolo County to Kern
County in the Central Valley, up to 2,000 feet elevation in
the Sierra Nevada foothills, and from Sonoma County to
Santa Barbara County on the coast.

In winter, breeds in vernal pools and seasonal wetlands
with a minimum 3-week inundation period. In summer,
aestivates in grassland habitat, in soil crevices, and
rodent burrows. Species is found throughout the Central
Valley and coastal lowlands from Shasta County in
Northern California to Baja California in Mexico, at
elevations ranging from sea level to 4,500 feet.

Foothill ponds and streams with none to dense shrubby
or emergent riparian vegetation, minimum 11-20 weeks
of water for larval development, and upland refugia for
aestivation. Occurs in the San Francisco Bay Area and
Coast Ranges, in addition to the Transverse and
Peninsular ranges. Very few populations are now known
from Ventura, Los Angeles, and Riverside Counties.

Known to occur in the study area.

No records in the study area, but the study area
does contain suitable habitat and is in the range

of the species.

Known to occur in the study area.

Yes

Yes

Yes
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Special-Status Species with Potential to Occur in the Study Area

Common and Scientific Names

Status 2

Federal /State

Other

Habitat and Distribution in California Potential for Occurrence in the Study Area

Analyzed
in EIR

Foothill yellow-legged frog
Rana boylii

-JE, SSC

G3
S3

In most of Northern California west of Cascade crest and No records in the study area and no suitable
along western flank of Sierra south to Kern County. habitat.

Isolated population in San Joaquin County. Absent from

Monterey County and San Gabriel Mountains. Ranges up

to approximately 6,000 feet.

Inhabits moderate to high gradient streams in
woodland, forest, mixed chaparral, and wet meadow
habitats with rock and gravel substrate and low
overhanging vegetation along the edge; usually found
near riffles with rocks and sunny banks nearby.

No

Reptiles

Western pond turtle
Emys marmorata

Coast horned lizard
Phrynosoma blainvilli

Northern California legless
lizard

Anniella pulchra

California glossy snake
Arizona elegans occidentalis

-/SSC

-/SSC

-/SSC

-/SSC

G3G4
S3

G3G4
S354

G3
S3

G5T2
S2

Forages in ponds, marshes, slow-moving streams, Known to occur in the study area.
sloughs, and irrigation/drainage ditches; nests in nearby

uplands with low, sparse vegetation. Species is found

from the Pacific Coast inland to the Sierra Nevada

foothills to elevations as high as 6,700 ft above sea level.

No known occurrence in the study area but the
study area is within the species range and there
is suitable habitat.

Variety of open habitats, including chaparral, oak
savanna, and grassland; found primarily in areas with
sandy, friable soils, scattered shrubs, and abundant ant
colonies. Species is found from Shasta County in the
north to Baja California in the south and along the
California coast inland to the Sierra Nevada and west of
the Mojave Desert.

Occurs from Contra Costa County south to Baja Known to occur in the study area.
California, at elevations from sea level to 5,900 feet.

Found in habitats with loose soil for burrowing or thick

duff or leaf litter; often forages in leaf litter at plant

bases; may be found on beaches, sandy washes, and in

woodland, chaparral, and riparian areas.

Occurs from Contra Costa County south to San Quintin, Known to occur in the study area.
Baja California, including the central San Joaquin Valley

and along the base of the Southern Coastal Range, at

elevations ranging from sea level to 5,900 feet. Found in

grasslands, coastal sage scrub, and chaparral in areas

where soil is loose.

Yes

Yes

Yes

Yes
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Special-Status Species with Potential to Occur in the Study Area

Status 2

Common and Scientific Names Federal/State Other

Habitat and Distribution in California

Analyzed

Potential for Occurrence in the Study Area in EIR

G5T2T3
S2?

San Joaquin coachwhip
Masticophis flagellum ruddocki

-/SSC

G2
S2

Giant garter snake
Thamnophis gigas

T/T

G4T2
S2

Alameda whipsnake

Masticophis lateralis
euryxanthus

T/T

Occurs from Arbuckle in the Sacramento Valley
southward to the grapevine in the San Joaquin Valley
and westward into the inner Coast Ranges. An isolated
population occurs at Sutter Buttes. Known elevation
range from approximately 66 to 2,952 feet. Occurs in
open, dry, vegetative associations with little or no tree
cover (e.g., valley grassland and saltbush scrub
associations); often occurs in association with mammal
burrows.

Forages in slow-moving streams, sloughs, ponds,
marshes, inundated floodplains, rice fields, and
irrigation/drainage ditches; also requires upland refugia
not subject to flooding during the snake’s inactive
season. Range extends from near Chico in Butte County,
south to the Mendota Wildlife Area in Fresno County.

Range restricted to Alameda and Contra Costa Counties;
fragmented into five disjunct populations throughout its
range. Absent from Central Valley floor. Inhabits valleys,
foothills, and low mountains associated with northern
coastal scrub or chaparral habitat; requires rock
outcrops for cover and foraging.

No occurrences in the study area but is within Yes

the species range and suitable habitat exists.

Known to occur in the study area. Yes

The study area is outside the known range of the No
species.

Birds

G5T2T3
S1

Western yellow-billed cuckoo T, BCC/E

Coccyzus americanus (nesting)

occidentalis

Nests in valley, foothill, and desert riparian forest with
densely foliaged deciduous trees and shrubs, especially
willows; other associated vegetation includes
cottonwood trees, blackberry, nettle, and wild grape.
Potential habitat also occurs in valley marshland with
willow riparian corridors, such as that found in the
Llano Seco area of Butte County. Patch size has been
found to be the most important habitat variable to
predict presence of western yellow-billed cuckoos on
the Sacramento River (Girvetz and Greco 2009:24;
Halterman 1991:3-4). Large patch sizes (minimum 50
acres to 100 acres, with a minimum width of 328.1 feet)
are typically required for cuckoo occupancy (Laymon
1998; Riparian Habitat Joint Venture 2004:57).
Historically common throughout the Central Valley, the

There are two historic sightings and two recent  Yes
sightings of yellow-billed cuckoo in the vicinity

of the study area, but they are presumed to be
migrating birds. There are no known breeding

pairs in the study area.
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Special-Status Species with Potential to Occur in the Study Area
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Common and Scientific Names Federal/State Other

Habitat and Distribution in California
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Potential for Occurrence in the Study Area in EIR

G3G4T1
S1

California black rail

Laterallus jamaicensis
coturniculus

BCC/T, FP

G5T4
S2

Greater sandhill crane -/T,FP
(nesting,

wintering)

Antigone canadensis tabida

recent known breeding populations of breeding western
yellow-billed cuckoo in California include the Colorado
River system in Southern California, the South Fork Kern
River east of Bakersfield, and several disjunct locations
in isolated sites along the Sacramento River in Northern
California north of the study area, including Sutter Basin
and Butte County.

Nests and forages in saline, freshwater, or brackish
emergent marshes with gently grading slopes and
upland refugia with vegetative cover beyond the high-
water line. The species persists in remaining tidal
marshes in the San Francisco Bay estuary, Tomales Bay,
Bolinas Lagoon, the Delta, Morro Bay, the Salton Sea, and
the lower Colorado River. The species has also been
found more recently at several inland freshwater sites in
the Sierra Nevada foothills in Butte, Yuba, Nevada
Counties, and most recently in Placer County. In the
Sacramento-San Joaquin Delta, the species occurs in
patches of emergent wetland found along the perimeter
of sloughs and on in-Channel Islands of larger
watercourses.

In the Delta, the greater sandhill crane forages primarily
in croplands with waste grain, such as corn, alfalfa fields
and pastures, and in rice where available. Roosting
habitat consists of wetlands or flooded croplands and in
the delta cranes are traditional to their roost sites (in
that they return to the same sites year after year). The
winter range includes the Central Valley and Delta,
Carrizo Plain, Southern California south of the Salton
Sea, and Colorado River. The breeding range of the
Central Valley Population of greater sandhill crane
extends into northeastern California, outside of the
study area.

Known to occur in the study area. Yes

Known to occur in the study area during winter. Yes
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Lesser sandhill crane
Antigone canadensis

California least tern
Sternula antillarum browni

Double-crested cormorant
Phalacrocorax auritus

Least bittern
Ixobrychus exilis

-/SSC

(wintering)

E/E, FP

-/WL
(nesting
colony)

BCC/SSC
(nesting)

G5T4
S354

G4T2T3

Q
S2

G5
S4

G4G5
S2

In the Delta, the lesser sandhill crane forages primarily
in croplands with waste grain, such as corn, alfalfa and
pastures, and in rice, where available. Roosting habitat
consists of wetlands or flooded croplands and in the
Delta cranes are traditional to their roost sites (in that
they return to the same sites year after year). The
subspecies does not breed in California but is a winter
resident in Sacramento-San Joaquin Delta. Lesser
sandhill cranes also winter regularly in Sacramento
Valley, San Joaquin River NWR, Tulare Basin, and in
smaller numbers in Southern California south of the
Salton Sea.

California least terns nest in loose colonies on barren or
sparsely vegetated sandy or gravelly substrates above
the high tide line along the coastline and in lagoons and
bays of the California coast. Foraging typically occurs in
shallow estuaries or lagoons or in the shallow tidal zone
of the open ocean and bays. Nests along the Pacific Coast
from Baja California up to San Francisco. The San
Francisco Bay Estuary through to the Delta is considered
to be at the northern limit of the species range where
some small colonies occur.

Breeds colonially in trees, human-made features such as
transmission line towers, and on rock ledges. Forages in
open water. Breeding range spans the study area, the
coast and offshore islands, Clear Lake, the Salton Sea, the
Colorado River, and portions of northeastern California;
winter range expands to include the Central Valley and
additional portions of Southern California.

Nests and forages in freshwater and brackish marshes
with tall emergent vegetation. Current breeding range is
scattered in patches of the Sacramento and San Joaquin
valleys, Clear Lake, marshes around several large lakes
in eastern California, and portions of Southern
California, where they also winter.

Known to occur in the study area during winter.

Known to occur in the western portion of study
area at the Pittsburgh Power Plant and east of
the study area in the Sacramento Wastewater
Treatment Plant Bufferlands.

Rookeries known to occur in the study area.
Known to occur throughout the study area.

Uncommon breeder in the study area but have
been recorded at Stone Lakes National Wildlife
Refuge, Cosumnes River Preserve, Sherman
Island, Holland Tract and Shin Kee Tract.

Yes

Yes

Yes

Yes
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Common and Scientific Names Federal/State

Status 2
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Habitat and Distribution in California
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Potential for Occurrence in the Study Area in EIR

Great blue heron
Ardea herodias

Great egret
Ardea alba

Snowy egret
Egretta thula

Black-crowned night-heron
Nycticorax nycticorax

Osprey
Pandion haliaetus

-/-
(nesting
colony)

-/-
(nesting
colony)

-/-
(nesting
colony)

-/-
(nesting
colony)

-/WL
(nesting)

G5
S4

G5
S4

G5
S4

G5
S4

G5
S4

Nests colonially in tall trees that often include nesting
with other species. Forages in freshwater and saline
marshes, shallow open water, and occasionally cropland
or low, open upland habitats, such as pastures. Year-
round range spans most of California except the eastern
portion of the state and the highest elevations; winter
range expands to include eastern California.

Typically nests in rookeries that often include nesting
with other species. Forages in freshwater and saline
marshes, shallow open water, and occasionally cropland
or low, open upland habitats, such as pastures. Year-
round range spans the Central Valley, central coast, and
portions of Southern California. Winter range expands to
include the remainder of the coast.

Nests colonially in dense marshes and low trees; forages
in freshwater and saline marshes, shallow open water,
and occasionally irrigated cropland or wet upland
habitats. Year-round range spans the Central Valley,
Delta, entire coast, central Coast Ranges, and
southeastern California; winter range expands to include
northeastern California.

Nests colonially in dense marshes, groves of low trees,
and dense shrubs; forages in freshwater and saline
marshes and in shallow open water at the edge of marsh
vegetation. Year-round range includes much of lowland
California.

Forages exclusively in fish-bearing waters; nests in
nearby trees or tall, constructed platforms. Breeding
range includes Cascade Range to Lake Tahoe and south
to Marin County. Winter range also includes the central
coast and additional portions of Southern California.
Year-round range includes the northern and western
portions of the Central Valley.

Rookeries known to occur in the study area. May Yes
nest and forage throughout the study area.

Rookeries known to occur in the study area. May Yes
nest and forage throughout the study area.

Rookeries known to occur in the study area. May Yes
nest and forage throughout the study area.

Rookeries known to occur in the study area. May Yes
nest and forage throughout the study area.

Known to occur in the study area, but few nests ~ Yes
have been documented and therefore assumed to
be a rare nesting species in the Delta.
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Analyzed

Common and Scientific Names Federal/State Other Habitat and Distribution in California Potential for Occurrence in the Study Area in EIR
White-tailed kite -/FP G5 Forages in low-elevation, open grasslands, savannah-like Known to occur in the study area. Yes
Elanus leucurus (nesting) S3S4  habitats, agricultural areas, wetlands, and oak

woodlands. Nests in nearby uplands in valley/foothill

riparian or other trees associated with compatible

foraging habitat. Year-round range spans the Central

Valley, Coast Ranges and coast, Sierra Nevada foothills,

and Colorado River.
Golden eagle BCC/ G5 Forages in a variety of open habitats, including Low potential for pairs to nest in the vicinity of  Yes
Aquila chrysaetos FP, WL S3 grassland, pasture, and cropland; Nests primarily on the project footprint due to lack of suitable

(nesting, cliffs, rock outcrops, and in large trees. Winter range habitat; nonbreeding individuals may forage
wintering) spans most of California; breeding range excludes the throughout the area’s uplands and in the scrub
Central Valley floor. and grasslands of the southern portion near
Clifton Court Forebay and around the Bethany
Reservoir.

Northern harrier -/SSC G5 Nests on the ground among herbaceous vegetation, such Known to occur in the study area. Yes
Circus cyaneus (nesting) S3 as grasses or cattails; forages in grasslands, agricultural

fields, and marshes. Year-round resident of California.

Breeding range encompasses Northern California, the

Central Valley, the central coast, and portions of

Southern Californian desert.
Cooper’s hawk -/WL G5 Nests and forages primarily in riparian woodlands and  Known to occur in the study area. Yes
Accipiter cooperii (nesting) S4 other wooded habitats. Year-round range spans most of

the wooded portions of California.
Swainson’s hawk BCC/T G5 Nests in isolated trees, open woodlands, and woodland  Known to occur in the study area. Yes
Buteo swainsoni (nesting) S3 margins; forages in grasslands and agricultural fields.

Breeding range spans the Central Valley, northeastern

California, and a few additional scattered sites; most of

the population migrates south of California in

fall/winter to Mexico and South America, although a

small number winters in the Delta.
Ferruginous hawk BCC/WL G4 Forages most commonly in grasslands, shrublands, and  No potential for nesting individuals in the study  Yes
Buteo regalis (wintering) S3S4  agricultural fields. Winter range includes Modoc Plateau, area because outside of breeding range;

Central Valley, Coast Ranges, and southwestern individuals may forage in winter throughout the

California. Does not breed in California. uplands of the study area.
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Burrowing owl BCC/SSC

Athene cunicularia (burrowing
sites and
some
wintering
sites)

Short-eared owl -/SSC
Asio flammeus (nesting)

Loggerhead shrike BCC/SSC
Lanius ludovicianus (nesting)

Least Bell’s vireo E/E
Vireo bellii pusillus (nesting)

California horned lark -/WL
Eremophila alpestris actia

G4
S3

G5
S3

G4
S4

G5T2
S2

G5T4Q
S4

Nests and forages in grasslands, agricultural fields, and
low scrub habitats, especially where California ground
squirrel burrows are present; occasionally inhabits
artificial structures and small patches of disturbed
habitat. Year-round range includes the Central Valley
and Delta and portions of the central coast, eastern
California, and Southern California.

Nests on the ground in short vegetation. Forages in
wetland natural communities, grasslands, and
grassland-like cultivated lands such as pastures and
alfalfa fields. Breeding range is patchily distributed
throughout the state, including portions of the
Sacramento and San Joaquin valleys, northeastern
California, and a few scattered coastal sites.

Nests in isolated shrubs and trees and woodland/scrub
edges of open habitats; forages in grasslands,
agricultural fields, and low scrub habitats. Occurs year-
round throughout California, except for the northwest,
heavily forested higher mountains, and higher areas of
deserts. Breeding range spans much of lowland
California, and winter range includes most lowland
areas south of Glenn County.

Nests and roosts in low riparian thickets of willows and
shrubs, usually near water but sometimes along dry,
intermittent streams; other associated vegetation
includes cottonwood trees, blackberry, mulefat, and
mesquite (in desert). Formerly a common and
widespread summer resident throughout Sacramento
and San Joaquin valleys and in the coastal valleys and
foothills from Santa Clara County south, but its numbers
have drastically declined, and the species has been
extirpated from much of its California range.

Nests and forages in open habitats with sparse
vegetation, including grasslands and fallow agricultural
fields. Year-round range of the California horned lark
encompasses California’s central and southern coast and
the San Joaquin Valley.

Known to occur in the study area. Yes

Uncommon breeder in the study area, but small ~ Yes
numbers have been documented episodically at

the Cosumnes River Preserve and in Byron in

Contra Costa County.

Known to occur in the study area. Yes

There was a sighting in April 2010 of two singing Yes
males in the Yolo Bypass Wildlife Area, and a

second sighting of a least Bell’s vireo in the

spring of 2011. Singing males were also detected

at Bradford Island in 2018 and 2019 (eBird

2021). Although there is no evidence of nesting
success, these observations suggest the species

may have the potential to re-establish within the
study area.

Known to occur in the study area. Yes

Delta Conveyance Project
Draft EIS

12-22

December 2022
ICF 103653.0.003



U.S. Army Corps of Engineers
Table 13A-2. Continued

Special-Status Species with Potential to Occur in the Study Area

Status 2

Common and Scientific Names Federal/State Other

Analyzed
Habitat and Distribution in California Potential for Occurrence in the Study Area in EIR

Bank swallow -/T G5
Riparia (nesting) S2

Grasshopper sparrow -/SSC G5
Ammodramus savannarum (nesting) S3

Song sparrow (“Modesto” -/SSC G5
population) S3?
Melospiza melodia

Suisun song sparrow BCC/SSC G5T3
Melospiza melodia maxillaris S3

Nests in vertical banks or bluffs, typically adjacent to Low probability of nesting in the study area Yes
water, devoid of vegetation, and with friable, eroding because suitable bank conditions are rare;

soils; forages in a wide variety of habitats. Breeds in however, one nesting colony has been

much of lowland and riparian California, with 75 percent documented in the Delta in Brannan Island State
nesting colonies along the Sacramento and Feather Recreation Area.

Rivers and their tributaries. Additional breeding

locations are scattered throughout the northern and

central portions of the state; migrates south of California

in fall/winter.

Nests and forages in dense grasslands; favors a mix of Known to occur in the study area. Yes
native grasses, forbs, and scattered shrubs. Breeding

range in California is fragmented throughout the state

west of the Cascade-Sierra Nevada Crest. In the Central

Valley, loss of native and nonnative grassland through

agriculture and urbanization have further fragmented

grasshopper sparrow’s patchy breeding distribution. In

California, grasshopper sparrows occur primarily in

summer from March to September. Some may winter in

California, mostly on the southern coast.

Nests and forages primarily in emergent marsh, riparian Known to occur in the study area. Yes
scrub, and early successional riparian forest habitats,

and infrequently in mature riparian forest and sparsely

vegetated ditches and levees. Year-round range includes

the Delta east of Suisun Marsh, the Sacramento Valley,

and the northern San Joaquin Valley.

Nests and forages in brackish water marshes dominated Known to occur on Sherman Island at the eastern Yes
by cattails, tules, and pickleweed. Year-round range is limit of the subspecies range.

confined to tidal salt and brackish marshes of the Suisun

Bay area from the Carquinez Strait east to Antioch at the

confluence of the San Joaquin and Sacramento Rivers.

Current distribution of the species in this area is defined

by the extent of remaining tidal marsh habitats in the

Suisun Bay.
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Yellow-breasted chat -/SSC G5

Icteria virens (nesting) S3

Yellow-headed blackbird -/SSC G5
Xanthocephalus (nesting) S3

xanthocephalus

Tricolored blackbird
Agelaius tricolor

BCC/T, SSC G2G3
(nesting S$1S2
colony)

Saltmarsh common BCC/SSC G5T3
yellowthroat S3
Geothlypis trichas sinuosa

Nests and forages in riparian thickets of willow and
other brushy tangles near water and thick understory in
riparian woodland. Breeding range includes the
northern Sacramento Valley, Cascade Range, Sierra
Nevada foothills, northwestern California, most of the
Coast Ranges, the Colorado River, and other scattered
sites. Breeding range is thought to be approximately
35% of its historical range, with breeding yellow-
breasted chats now rare or absent in much of the Central
Valley.

Nests in freshwater emergent wetlands with dense
vegetation and deep water, often along borders of lakes
or ponds. Breeds east of the Cascade Range and Sierra
Nevada, the Central Valley, portions of the Coast ranges,
and in Southern California in the Imperial and Colorado
River valleys. Migrates south to winter; some winter in
the southern Central Valley and in Imperial Valley.

Nests colonially in large, dense stands of freshwater
marsh, riparian scrub, and other shrubs and herbs;
forages in grasslands and agricultural fields. Year-round
resident throughout the Central Valley and the central
and southern coasts, with additional scattered locations
throughout California. Breeding occurs in the foothills of

Known to occur in the study area.

Known to occur in the study area.

Known to occur in the study area.

Yes

Yes

Yes

the Sierra Nevada south to Kern County, the coastal
slopes from Sonoma County to the Mexican border, and
sporadically in the Modoc Plateau. Uncommon breeder
in the Delta.

Occurs in primarily brackish marsh with dense and
continuous wetland or riparian vegetation down to the
water surface; however, to a lesser degree, also uses
woody swamp/riparian and freshwater marsh. Often
found in rush, tall grass, and willow-dominated
communities. Endemic to the greater San Francisco Bay
Area.

Known to occur on Sherman Island at the eastern Yes
limit of the subspecies range.
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Yellow warbler BCC/SSC
Setophaga petechia (nesting)

Western snowy plover T, BCC/SSC
Charadrius alexandrinus (nesting)
nivosus

Merlin -/WL
Falco columbarius (wintering)

Prairie falcon BCC/WL
Falco mexicanus (nesting)

American peregrine falcon BCC/FP
Falco peregrinus anatum (nesting)

G5
S354

G3T3
S2S3

G5
S354

G5
S4

G4T4
S354

Nests and forages in early successional riparian habitats.

Range includes coastal and Northern California and the
Sierra Nevada below approximately 7,000 feet; mostly
extirpated from the southern Sacramento and San
Joaquin valleys. However, nesting territories have been
recorded in the San Joaquin Wildlife Refuge.

Nests and forages on sandy and gravelly beaches along
the coast and the shores of inland alkali lakes. Breeds in
coastal California and near alkali lakes in eastern
California and remnant alkali playas in the southern San
Joaquin Valley.

Forages in a wide variety of habitats, but in the Central
Valley is most common around agricultural fields and
grasslands. Winter range encompasses most of
California except the highest elevations; does not breed
in California.

Nests on bluffs and cliffs. Forages most commonly in
grasslands and low shrublands; also forages in
agricultural fields. Year-round range includes eastern
California, the Coast Ranges, and much of Southern
California; winter range expands to include the Delta,
Central Valley, and coastal California.

Nests on cliffs or on buildings in urban areas. Forages in
a wide variety of habitats but is most common near
water where shorebirds and waterfowl are abundant.
Year-round range includes the Sierra Nevada, Cascade
Range, northeastern California, Coast Ranges, and coast;
winter range expands to include the Central Valley and
the Delta and additional portions of eastern and
Southern California.

Known to occur in the study area, likely as a
migrant.

Not expected to occur in the study area.

May forage in winter throughout the study area.

Low potential for nesting pairs to occur in the
study area due to lack of suitable habitat.

Not expected to nest in the study area because
outside of the published breeding range.

Yes

No

Yes

No

No
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Purple martin
Progne subis

-/SSC G5
(nesting) S3

California Ridgway’s rail E/E, FP G5T1
Rallus obsoletus S1

Nests in tree cavities, bridges, utility poles, lava tubes,
and buildings; forages in foothill and low montane oak
and riparian woodlands, and less frequently in
coniferous forests and open or developed habitats.
Breeding range includes the Sierra Nevada, Cascade
Range, portions of the Coast Ranges and coast, and parts
of Southern California; extirpated from the Delta, and
nesting in the Central Valley has been reduced to
transportation structures in and around the city of
Sacramento.

Nests and forages in dense cordgrass and cattail
marshes with vegetated refugia during the highest tides.
Year-round near coastal range, surrounds San Francisco
and San Pablo bays, and documented at several locations
in Suisun Bay.

Not expected to nest in the study area.

Range does not include the study area.

No

No

Mammals

Pallid Bat -/SSC H

Antrozous pallidus G5
S3

Townsend'’s big-eared bat -/SSC H

Corynorhinus townsendii G3G4
S2

Deserts, grasslands, shrublands, woodlands, and forests; Potentially occurs in the study area.
most common in open, dry habitats; typically roosts in

rock crevices, also in tree hollows, bridges, and

buildings, in colonies ranging from 1 to more than 200

individuals. Occurs throughout California except for the

high Sierra Nevada from Shasta to Kern Counties to

northern Mendocino County.

This species requires caves, mines, tunnels, buildings, or Potentially occurs in the study area.
other human-made structures for roosting, and may use

separate sites for night, day, hibernation, or maternity

roosts. Typically roosts in colonies of fewer than 100

individuals. Forages in all habitats except alpine and

subalpine, although most commonly in mesic forests and

woodlands. Year-round range spans most of California,

except the highest elevations of the Sierra Nevada south

of Lake Tahoe.

Yes

Yes
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Big brown bat -/- L
Eptesicus fuscus

Silver-haired bat -/- M

Lasionycteris noctivagans G5
S354

Western red bat -/SSC H

Lasiurus blossevillii G5
S3

Common throughout California, absent only from the
highest alpine meadows and talus slopes. Roosts
opportunistically in buildings, bridges, palm thatch,
snags, tree hollows, and in rock crevices. Forages over
wide range of habitats including open habitat among
scattered trees, over water, and above residential areas.

Known to occur in the study area.

Distribution includes coastal and montane forests from Potentially occurs in the study area.

the Oregon border south along the coast to San
Francisco Bay and along the Sierra Nevada and Great
Basin region to Inyo County. Typically roosts in tree
cavities, crevices and under loose bark. May also use leaf
litter, buildings, mines and caves. Breeds in coastal and
montane coniferous forests, valley foothill woodlands,
pinyon-juniper woodlands, and valley foothill and
montane riparian habitats; may occur in any habitat
during migration. Breeding range does not include the
Delta. There are only a few scattered breeding locations
known in the San Francisco Bay Area, Central Valley, or
central coast.

Mature riparian broadleaf forest in the Central Valley is Known to occur in the study area.
primary summer breeding habitat for the species in
California (females and pups). Riverside orchards may
also be used as maternity roosts. Roosts alone or in
small family groups in tree foliage, occasionally shrubs;
prefers habitat edges and mosaics with trees that are
protected from above and open below with open areas
for foraging, including grasslands, shrublands, and open
woodlands. Unsubstantiated records of hibernation in
leaf litter during the winter. Occurs from Shasta County
to the Mexico border, west of the Sierra Nevada/Cascade
crest and deserts.

Yes

Yes

Yes
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Hoary bat -/- M

Lasiurus cinereus G5
S4

California myotis -/- L
Myotis californicus

Little brown bat -/- M

Myotis lucifigus (San G3
Bernardino S2S3

Mountains
population)

Western small-footed myotis -/- M
Mpyotis ciliolabrum G5

This species is the most widespread North American bat Known to occur in the study area.
and may be found nearly everywhere in California from
sea level to 13,200 feet, although its distribution is
patchy in southeastern deserts. Populations in the
Central Valley are most likely non-reproductive or
migratory. Typically roosts alone in a variety of
broadleaf tree species such as cottonwood and
sycamore; also found roosting in conifers. Breeding
habitat includes all woodlands and forests with medium
to large-size trees and dense foliage. May be found in a
range of vegetation and roost substrates during
migration.

Commonly found throughout California below 6,000 feet Potentially occurs in the study area.

in elevation. Roosts singly or in small groups in crevices
and cavities in trees and rocks; occasionally roosts in
human structures. Maternity colonies of up to 52
individuals have been documented in large snags and
under tree bark. Forages over a variety of habitats,
including arid habitats, open lands, forest canopies,
forest margins, and water.

Occurs in California from the Oregon border south along Potentially occurs in the study area.

the coast to San Francisco Bay and along the Sierra
Nevada/Cascades and Great Basin from the Oregon
border to Kern County. An isolated population occurs in
the San Bernardino Mountains. Roosts opportunistically
in a variety of structures from trees to buildings. Forages
in a range of habitats, but typically over water. Likely fall
latitudinal or elevational migrant to colder areas with
caves of suitable temperature regime for hibernation.

Occurs in coastal California from Contra Costa County Potentially occurs in the study area.

south to the Mexico border, the west and east side of the
Sierra Nevada, and in Great Basin and desert habitats
from Modoc to Kern and San Bernardino Counties.
Particularly associated with coniferous forests and rocky
xeric habitats. Typically roosts in rock crevices in mines,
caves and occasionally in buildings, bridges and other
human structures. Forages over a variety of habitats.

Yes

Yes

Yes

Yes
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Table 13A-2. Continued

Special-Status Species with Potential to Occur in the Study Area

Status 2

Common and Scientific Names Federal/State Other

Habitat and Distribution in California

Potential for Occurrence in the Study Area

Analyzed
in EIR

Yuma myotis -/- LM

Myoits yumanensis G5
S4

Western pipistrelle
Pipistrellus hesperus

Western mastiff bat -/SSC H

Eumops perotis californicus G4T4
S354

Mexican free-tailed bat -/- L
Tadarida brasiliensis

Common and widespread throughout California from
sea level to 11,000 feet excluding the Mojave and
Colorado Desert regions. Strongly associated with water
sources. Roosts in a variety of structures including
bridges, buildings, caves, mines, trees and rock crevices.
Has been known to roost in cliff swallow nests. Typically
forages low over water.

Occurs in the Central Valley, foothills, and Coast Ranges  Potentially occurs in the study area.

from Tehama County to Mexico, and in the deserts from
Alpine County to Mexico. Scattered populations exist in
eastern Modoc County, and Siskiyou, Lassen, and Trinity
Counties. Found in arid habitats throughout California
and in lower elevation montane forests with significant
rocky areas. Typically roosts in or under rocks, in
crevices in cliffs, rocky slopes, or scattered boulders.
Unsubstantiated records of roosting in burrows.

Typically roosts in crevices in cliffs and rocky outcrops, Potentially occurs in the study area.

in colonies of fewer than 100 individuals. May also roost
in bridges, caves and buildings that allow sufficient
height and clearance for dropping into flight. There is at
least one record of this species roosting in an
untrimmed palm tree. Forages in a variety of grassland,
shrub, and wooded habitats, including riparian and
urban areas, although most commonly in open, arid
lands. Uncommon resident in southeastern San Joaquin
Valley and the Coastal Ranges specifically residing
between Monterey County to Southern California and
from the California coast east to the Colorado Desert.

Common throughout California, although uncommon in ~ Known to occur in the study area.

high Sierra Nevada and the north coastal region. Prefers
open habitats such as woodlands, shrublands, and
grasslands. Widely distributed throughout California
during the breeding season. Roosts in large colonies in
bridges and buildings in the Central Valley; breeding
colonies may be concentrated in relatively few sites.
Also roosts in caves, rock crevices, mines and tunnels.
Forages over a range of habitats.

Potentially occurs in the study area.

Yes

Yes

Yes

Yes
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U.S. Army Corps of Engineers
Table 13A-2. Continued

Special-Status Species with Potential to Occur in the Study Area

Common and Scientific Names Federal/State

Status 2

Other

Habitat and Distribution in California Potential for Occurrence in the Study Area

Analyzed
in EIR

San Joaquin kit fox
Vulpes macrotis mutica

American badger
Taxidea taxus

San Joaquin pocket mouse
Perognathus inornatus

Salt marsh harvest mouse
Reithrodontomys raviventris

Riparian brush rabbit
Sylvilagus bachmani riparius

Riparian woodrat
Neotoma fuscipes riparia

E/T

-/SSC

E/E, FP

E/E

E/SSC

G4T
S2

G5
S3

G2G3
S2S3

G1G2
S1S2

G5T1
S1

G5
T1Q
s1

Grasslands and oak savannas with friable soils; home
range sizes of 600-1,300 acres. Year-round range is
fragmented throughout the San Joaquin Valley.

Uncommon solitary species that is widely distributed Historic records in the study area.
throughout the state except in the northern North Coast

area from below sea level to over 12,000 ft. Prefers drier

open shrub, forest, and herbaceous habitats with friable

soils. Home range typically varies in size between 5 and

1,800 acres but can become much larger during

breeding season as males locate receptive females. Natal

dens are constructed in dry, sandy soil with sparse

overstory.

Occurs between 1,100 and 2,000 ft elevation, spanning
through the San Joaquin Valley, Delta, Sacramento Valley
through Colusa County, and portions of the southern
Coast Ranges. Habitat includes shrubby ridge tops and
hillsides in dry, open grasslands or scrub areas with
friable soils.

Known to occur in the study area.

Occurs primarily in tidal brackish emergent wetlands
dominated by pickleweed and at higher elevation
refugia. Year-round range includes the marshes
surrounding Suisun, San Pablo, and San Francisco bays,
with the Collinsville-Antioch area forming the eastern
limit of the range.

Known to occur in the study area.

Extirpated from most of its historic range and now
restricted to Caswell Memorial State Park on the
Stanislaus River, at the confluence with the San Joaquin
River, and an adjacent portion of an overflow channel
and Paradise Cut, Tom Paine Slough, and channels of the
San Joaquin River. Prefers dense thickets of brush
associated with riparian habitats.

Known to occur in the study area.

Riparian forest, particularly dense willow thickets with  Outside of the current defined range for the
an oak overstory. Extirpated from most of historic range species.

and now restricted to Caswell Memorial State Park on

the Stanislaus River, at the confluence with the San

Joaquin River, and an historic occurrence from 1970s

near Vernalis.

Outside of current range defined by USFWS.

No

Yes

Yes

Yes

Yes

No
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U.S. Army Corps of Engineers Special-Status Species with Potential to Occur in the Study Area

Table 13A-2. Continued

a Status

Federal Listing Categories:

E = Listed as endangered under the federal Endangered Species Act (ESA).

T = Listed as threatened under the ESA.

PT = Proposed for listing as threatened under the ESA.

BCC = U.S. Fish and Wildlife Service bird of conservation concern.

C = Candidate for listing under the ESA.

- =No status.

State Listing Categories:

E = Listed as endangered under the California Endangered Species Act (CESA).

T = Listed as threatened under CESA.

C = Candidate for protection under CESA.

FP = Fully protected under the California Fish and Game Code.

SSC = California species of special concern.

WL = California Department of Fish and Wildlife watch list.

CFGC = Rookeries protected under the California Fish and Game Code.

- =No status.

Other:

Western Bat Working Group (http://www.wbwg.org/spp_matrix.html)

H = High priority: Species is imperiled or at high risk of imperilment.

M = Moderate priority: This designation indicates a level of concern that should warrant closer evaluation, more research, and conservation actions of both the species and possible threats.
A lack of meaningful information is a major obstacle in adequately assessing these species’ status and should be considered a threat.

L = Low priority: While there may be localized concerns, the overall status of the species is believed to be secure.

NatureServe Conservation Status (shown only for species without legal status)

GH = Possibly Extinct (species)—Missing; known from only historical occurrences but still some hope of rediscovery.

G1 = Critically Imperiled—At very high risk of extinction because of extreme rarity (often 5 or fewer populations), very steep declines, or other factors.

G2 = Imperiled—At high risk of extinction because of very restricted range, very few populations (often 20 or fewer), steep declines, or other factors.

G3 = Vulnerable—At moderate risk of extinction because of a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors.

G4 = Apparently Secure—Uncommon but not rare; some cause for long-term concern because of declines or other factors.

G5 = Secure—Common; widespread and abundant.

G#G# = Range Rank—A numeric range rank (e.g., G2G3) is used to indicate the range of uncertainty in the status of a species or community.

G#? = Question mark indicated uncertainty as to status of a species.

SH = Possibly Extirpated (Historical)—Species or community occurred historically in the state, and there is some possibility that it may be rediscovered.

S1 = Critically Imperiled—Critically imperiled in the state because of extreme rarity (often 5 or fewer occurrences) or because of some factor(s) such as very steep declines making it
especially vulnerable to extirpation from the state.

S2 = Imperiled—Imperiled in the state because of rarity due to very restricted range, very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable to
extirpation from the state.

S3 = Vulnerable—Vulnerable in the state because of a restricted range, relatively few populations (often 80 or fewer), recent and widespread declines, or other factors making it vulnerable
to extirpation.

Delta Conveyance Project December 2022
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U.S. Army Corps of Engineers Special-Status Species with Potential to Occur in the Study Area

Table 13A-2. Continued

S4 = Apparently Secure—Uncommon but not rare; some cause for long-term concern because of declines or other factors.

S#S# = Range Rank—A numeric range rank (e.g., S2S3) is used to indicate the range of uncertainty in the status of a species or community.

S#? = Question mark indicates uncertainty as to status of a species.

T = Infraspecific Taxon (trinomial)—The status of infraspecific taxa (subspecies or varieties) are indicated by a “T-rank” following the species’ global rank State Rank, lower numbers
equate to higher vulnerability.

Q = Q following the T-rank denotes the taxon’s information taxonomic status.
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Appendix 13

Species Accounts—Part 1

referenced.

The information in this Appendix is presented as provided by the California Department of Water
Resources (the applicant) in the Delta Conveyance Project Draft Environmental Impact Report
(Draft EIR) Appendix 13B, Species Accounts and, therefore, is presented from the California
Environmental Quality Act perspective. However, the U.S. Army Corps of Engineers relied on this
information when preparing its Draft Environmental Impact Statement. All chapter references in
this appendix are to those in the Draft EIR. Please refer to the Draft EIR for any information cross

13B.0

Introduction

This appendix includes species accounts for special-status terrestrial species that have the potential
to occur in the study area (Table 13B-1), as analyzed in Chapter 13, Terrestrial Biological Resources.
Due to the length and complexity of this information, and in an effort to maintain the readability of

Chapter 13, this information is presented in an appendix.

Table 13B-1. Organization of Appendix 13B, Special-Status Species Accounts

Section Number

Common Name

Scientific Name

13B.1
13B.2
13B.3
13B.4
13B.5
13B.6
13B.7
13B.8
13B.9
13B.10
13B.11
13B.12
13B.13
13B.14
13B.15
13B.16
13B.17
13B.18
13B.19
13B.20
13B.21
13B.22

Alkali milk-vetch
Brittlescale

Watershield

Bristly sedge

Soft bird’s-beak
Bolander’s water-hemlock
Recurved larkspur

Dwarf downingia

Jepson’s coyote-thistle
Delta button-celery
Spiny-sepaled button-celery
Diamond-petaled California poppy
San Joaquin spearscale
Woolly rose-mallow

Delta tule pea

Legenere

Heckard'’s peppergrass
Mason'’s lilaeopsis

Delta mudwort

Shining navarretia
Eel-grass pondweed
California alkali grass

Astragalus tener var. tener
Atriplex depressa

Brasenia schreberi

Carex comosa

Chloropyron molle ssp. molle
Cicuta maculata var. bolanderi
Delphinium recurvatum
Downingia pusilla

Eryngium jepsonii

Eryngium racemosum
Eryngium spinosepalum
Eschscholzia rhombipetala
Extriplex joaquinana

Hibiscus lasiocarpos var. occidentalis
Lathyrus jepsonii var. jepsonii
Legenere limosa

Lepidium latipes var. heckardii
Lilaeopsis masonii

Limosella australis

Navarretia nigelliformis subsp. radians
Potamogeton zosteriformis
Puccinellia simplex
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Species Accounts—Part 1

Section Number

Common Name

Scientific Name

13B.23
13B.24
13B.25
13B.26
13B.27
13B.28
13B.29
13B.30
13B.30.1
13B.30.2
13B.30.3
13B.30.4
13B.30.5
13B.30.6
13B.30.7
13B.30.8
13B.31
13B.32
13B.33
13B.34
13B.35
13B.36
13B.37
13B.38
13B.39
13B.40
13B.41
13B.42
13B.43
13B.44
13B.45
13B.46
13B.47
13B.48
13B.49
13B.50
13B.51
13B.52
13B.53
13B.54
13B.55
13B.56

Sanford’s arrowhead

Marsh skullcap

Side-flowering skullcap
Long-styled sand-spurrey

Suisun Marsh aster

Saline clover

Caper-fruited tropidocarpum
California Rare Plant Rank 3 and 4 Species
Crownscale

Small-flowered morning-glory
Stinkbells

Hogwallow starfish

Ferris’ goldfields

Little mousetail

Cotula navarretia

Delta woolly marbles
Conservancy fairy shrimp

Vernal pool fairy shrimp
Midvalley fairy shrimp

California linderiella

Vernal pool tadpole shrimp

Hairy water flea

Antioch Dunes anthicid beetle
Sacramento anthicid beetle
Valley elderberry longhorn beetle
Delta green ground beetle
Ricksecker’s water scavenger beetle
Curved-foot hygrotus diving beetle
Molestan blister beetle
Blennosperma vernal pool andrenid bee
Crotch bumble bee

Western bumble bee

California tiger salamander
Western spadefoot

California red-legged frog
Western pond turtle

Coast horned lizard

California legless lizard

California glossy snake

San Joaquin coachwhip

Giant garter snake

Western yellow-billed cuckoo

Sagittaria sanfordii

Scutellaria galericulata

Scutellaria lateriflora

Spergularia macrotheca var. longistyla
Symphyotrichum lentum

Trifolium hydrophilum

Tropidocarpum capparideum

Atriplex coronata var. coronata
Convolvulus simulans
Fritillaria agrestis

Hesperevax caulescens
Lasthenia ferrisiae

Myosurus minimus subsp. apus
Navarretia cotulifolia
Psilocarphus brevissimus var. multiflorus
Branchinecta conservatio
Branchinecta lynchi
Branchinecta mesovallensis
Linderiella occidentalis
Lepidurus packardi

Dumontia oregonensis
Anthicus antiochensis

Anthicus sacramento
Desmocerus californicus dimorphus
Elaphrus viridis

Hydrochara rickseckeri
Hygrotus curvipes

Lytta molesta

Andrena blennospermatis
Bombus crotchii

Bombus occidentalis
Ambystoma californiense

Spea hammondii

Rana draytonii

Emys marmorata

Phrynosoma blainvillii

Anniella pulchra

Arizona elegans occidentalis
Masticophis flagellum ruddocki
Thamnophis gigas

Coccyzus americanus occidentalis
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Species Accounts—Part 1

Section Number

Common Name

Scientific Name

13B.57
13B.58
13B.59
13B.60
13B.61
13B.62
13B.63
13B.64
13B.65
13B.66
13B.67
13B.68
13B.69
13B.70
13B.71
13B.72
13B.73
13B.74
13B.75
13B.76
13B.77
13B.78
13B.79
13B.80
13B.81
13B.82
13B.83
13B.84
13B.85
13B.86
13B.87
13B.88
13B.89
13B.90
13B.91
13B.92
13B.93
13B.94
13B.95
13B.96
13B.97
13B.98

California black rail
Greater sandhill crane
Lesser sandhill crane
California least tern
Double-crested cormorant
Least bittern

Great blue heron

Great egret

Snowy egret
Black-crowned night heron
Osprey

White-tailed kite

Golden eagle

Northern harrier
Cooper’s hawk
Swainson’s hawk
Ferruginous hawk
Burrowing owl
Short-eared owl
Loggerhead shrike

Least Bell’s vireo
California horned lark
Bank swallow
Grasshopper sparrow
Modesto song sparrow
Suisun song sparrow
Yellow-breasted chat
Yellow-headed blackbird
Tricolored blackbird
Saltmarsh common yellowthroat
Yellow warbler

Pallid bat

Townsend’s big-eared bat
Big brown bat
Silver-haired bat
Western red bat

Hoary bat

California myotis

Little brown myotis
Western small-footed myotis
Yuma myotis

Western pipistrelle

Laterallus jamaicensis coturniculus
Antigone canadensis tabida
Antigone canadensis canadensis
Sterna antillarum browni
Phalacrocorax auritus
Ixobrychus exilis

Ardea herodias

Ardea alba

Egretta thula

Nycticorax nycticorax
Pandion haliaetus

Elanus leucurus

Aquila chrysaetos

Circus hudsonius

Accipiter cooperii

Buteo swainsoni

Buteo regalis

Athene cunicularia

Asio flammeus

Lanius ludovicianus

Vireo bellii pusillus
Eremophila alpestris actia
Riparia riparia
Ammodramus savannarum
Melospiza melodia
Melospiza melodia maxillaris
Icteria virens
Xanthocephalus xanthocephalus
Agelaius tricolor
Geothlypis trichas sinuosa
Setophaga petechia
Antrozous pallidus
Corynorhinus townsendii
Eptesicus fuscus
Lasionycteris noctivagans
Lasiurus blossevillii
Lasiurus cinereus

Myotis californicus

Myotis lucifugus

Myotis ciliolabrum

Myotis yumanensis
Pipistrellus hesperus
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Section Number Common Name Scientific Name

13B.99 Western mastiff bat Eumops perotis californicus
13B.100 Mexican free-tailed bat Tadarida brasiliensis
13B.101 San Joaquin kit fox Vulpes macrotis mutica
13B.102 American badger Taxidea taxus

13B.103 San Joaquin pocket mouse Perognathus inornatus
13B.104 Salt marsh harvest mouse Reithrodontomys raviventris
13B.105 Riparian brush rabbit Sylvilagus bachmani riparius

13B.0.1  Species Account Organization

13B.0.1.1 Legal Status

State, federal, and other sources were reviewed to determine legal status designations for wildlife
and plant species found in the study area. For wildlife and plants, listing status under the federal
Endangered Species Act (ESA) and the California Endangered Species Act (CESA) was determined.
For wildlife, the California Department of Fish and Wildlife (CDFW) the Special Animals List was
consulted to determine other federal and state designations such as fully protected species (all taxa),
CDFW Species of Special Concern, CDFW Watch List Species, and U.S. Fish and Wildlife Service
(USFWS) Bird of Conservation Concern (California Department of Fish and Wildlife 2020a). For
wildlife species that are not state or federally listed, not species of special concern according to
CDFW, and not fully protected animals (includes birds, reptiles, amphibians, fish and mammals), the
NatureServe ranking for the species from the Special Animals List was reported (California
Department of Fish and Wildlife 2020a). The NatureServe element ranking includes a global rank
(G-rank) and state rank (S-rank), which describe the species status over its entire global distribution
and its status in the state (California Department of Fish and Wildlife 2020a). The NatureServe
ranking codes, rank status, and a description of these are presented below in Table 13B-2. The
Western Bat Working Group (WBWG) website (Western Bat Working Group 1998) was also
consulted to determine the status of a given bat species throughout its western North American
range. For plants, the California Rare Plant Rank and NatureServe Ranking (also known as Heritage
Ranking for plants) for each species were obtained from the current Special Vascular Plants,
Bryophytes, and Lichens List (California Department of Fish and Wildlife 2020b). The designation of
critical habitat was determined for each wildlife or plant species as well as status of recovery plans
using the U.S. Fish and Wildlife Service databases.

Table 13B-2. NatureServe Codes Used in the Species Accounts

NatureServe

Rank Code

(G-global, NatureServe

S-state) Rank Status ~ Description

G1 Critically At very high risk of extinction due to very restricted range, very few

Imperiled populations or occurrences, very steep declines, very severe threats, or other

factors.

G2 Imperiled At high risk of extinction due to restricted range, few populations or
occurrences, steep declines, severe threats, or other factors

Delta Conveyance Project December 2022
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Species Accounts—Part 1

NatureServe

Rank Code

(G-global, NatureServe

S-state) Rank Status  Description

G3 Vulnerable At moderate risk of extinction due to a fairly restricted range, relatively few
populations or occurrences, recent and widespread declines, threats, or other
factors

G4 Apparently At fairly low risk of extinction due to an extensive range and/or many

Secure populations or occurrences, but with possible cause for some concern as a
result of local recent declines, threats, or other factors

G5 Secure At very low risk of extinction due to a very extensive range, abundant
populations or occurrences, and little to no concern from declines or threats.

S1 Critically At very high risk of extirpation in the state due to very restricted range, very

Imperiled few populations or occurrences, very steep declines, severe threats, or other
factors

S2 Imperiled At high risk of extirpation in the state due to restricted range, few
populations or occurrences, steep declines, severe threats, or other factors.

S3 Vulnerable At moderate risk of extirpation in the state due to a fairly restricted range,
relatively few populations or occurrences, recent and widespread declines,
threats, or other factors

S4 Apparently At a fairly low risk of extirpation in the state due to an extensive range and/or

Secure many populations or occurrences, but with possible cause for some concern
as a result of local recent declines, threats, or other factors.

S5 Secure At very low or no risk of extirpation in the state due to a very extensive range,
abundant populations or occurrences, and little to no concern from declines
or threats.

Notes:

e By expressing the ranks as a range of values: e.g., S2S3 indicates the rank is somewhere between S2 and S3.

e By adding a “?” to the rank: e.g., S27; this represents more certainty than S2S3, but less certainty than S2.

e Taxa which are subspecies receive a taxon rank (T-rank) in addition to the G-rank. Whereas the G-rank reflects the
condition of the entire species, the T-rank reflects the global status of just the subspecies. For example, the Point Reyes
mountain beaver, Aplodontia rufa ssp. phaea, is ranked G5T2. The G-rank refers to the whole species, i.e., Aplodontia
rufa; the Trank refers only to the global condition of ssp. Phaea.

e (Q = Questionable taxonomy that may reduce conservation priority — Distinctiveness of this entity as a taxon at the
current level is questionable; resolution of this uncertainty may result in change from a species to a subspecies or
hybrid, or inclusion of this taxon in another taxon, with the resulting taxon having a lower-priority (numerically higher)
conservation status rank. The “Q” modifier is only used at the global level, not at the state level.

13B.0.1.2

Range and Distribution within the Study Area

The overall range and status for the species is described, as well as its distribution and status in the
study area. This information reflects the body of available literature through December 2020.
California Natural Diversity Database (CNDDB) occurrence data (California Department of Fish and
Wildlife 2020c), eBird (eBird 2021), and Delta Habitat Conservation and Conveyance Program
(DHCCP) occurrence data (California Department of Water Resources 2011), which contains some
bird occurrence data that had been submitted to CDFW but has yet made it into the CNDDB, were
used to establish the number of occurrences in the study area. Additional specific sources for
occurrence information in the study area were used for the following species.
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1 e For the tricolored blackbird, data from the Tricolored Blackbird Portal (Meese pers. comm.
2 2020) for additional colonies.
3 e For the greater and lesser sandhill crane, traditional sandhill crane roost sites and the general
4 distribution of wintering sandhill cranes have been documented within the study area (Ivey et
5 al. 2016:60) and were used to determine the range and distribution of both subspecies.
6 e For least bittern, the species range (Sterling 2008:136) only overlaps with the northern portion
7 of the study area, however because there have been multiple occurrences recorded outside of
8 the current range (eBird 2021), and because least bittern is a secretive species and not easily
9 detected, the published range may be underestimated; therefore, the least bittern distribution
10 was assumed to extend throughout the entire study area.
11 13B.0.1.3 Habitat Requirements
12 This section summarizes the habitat types that each species is associated with throughout its range
13 and within the study area. This includes associated vegetation types for many of the species and
14 home range and territory size, where applicable.
15 13B.0.1.4 Seasonal Patterns
16 This section varies depending on species but, in general, it provides a description of daily or
17 seasonal patterns or reproduction timing and behavior. Blooming periods are also included for
18 plants.
19 13B.0.1.5 Species Habitat Suitability Methods
20 Species habitat suitability models for plant and wildlife species are developed primarily using
21 landcover data from geographic information systems (GIS) data sources. Habitat suitability for each
22 species is determined based on whether or not a landcover type is could potentially be occupied
23 based on the species’ habitat requirements, and the species known range within the study area as
24 described in the species account. The models are not developed based on species occurrence data,
25 which is incomplete for most species in the study area. Instead, species occurrence data are used to
26 bolster the validity of the habitat models and, if necessary, revise the vegetation input data.
27 By its nature, this type of model tends to overestimate suitable habitat by being as inclusive as
28 possible in the absence of site-specific data on vegetation structure, species composition, hydrology,
29 occurrence of or proximity to other habitat elements, and other variables that would provide more
30 certainty with respect to habitat quality and the potential for occurrence.
31 However, it is possible to underestimate as well as overestimate the extent of suitable habitat. For
32 example, areas of suitable habitat for a species may not be identified if they are smaller than the
33 minimum mapping unit size for a specific landcover layer. This may be important for species that
34 can use small, isolated habitat features, such as individual trees or small groups of trees. Still, the
35 more likely scenario is that an overestimate occurs as small acreages of unsuitable habitat are
36 absorbed into larger suitable habitat polygons. It is also important to note that while the models
37 portray a reasonable distribution of habitat suitability for each species, areas that are not identified
38 as habitat do not indicate with certainty that a species would not occur, but rather that there is a
39 much lower probability of species occurrence compared with areas identified as suitable habitat.

Delta Conveyance Project 13-6 December 2022
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U.S. Army Corps of Engineers Species Accounts—Part 1

Where applicable, habitat suitability is also identified according to the specific life stages of the
species, such as breeding, foraging, or dispersal habitat, and in some cases according to minimum
habitat area requirements using home range or territory size data. Where appropriate, habitat
suitability is also defined qualitatively (e.g., high, medium, and low value) based on broad suitability
categories (e.g., grassland, pasture, other cultivated land) or through a general examination of
species associations within vegetation types. When habitat suitability categories are used, a
description of the rationale and assumptions for those categories are included in the species account
model description. Finally, other input variables are used to address specific conditions that are not
accounted for in the landcover databases but that can be generated through GIS analysis. These
include soils and elevation data, buffers, connectivity between habitat types, and specific land use
types such as levee slopes.

For each model, the GIS datasets are identified and each general landcover type, which includes
natural communities, developed, or agricultural, and specific subtypes aggregated under these
landcovers, which includes vegetation communities, DWR mapped aquatic resources, crop types,
and other land uses, are identified within each life requisite habitat type association (e.g., foraging,
nesting, aquatic). The assumptions used in the formulation of the model are described, as well as the
potential for the model to over- or under-estimate the extent of habitat in the study area. The
landcovers and subtypes, where applicable, may be presented in a paragraph form or for species
with multiple associations will be listed as follows:

e Landcover type (e.g., Valley/foothill riparian, Agricultural)

o Subtype (e.g, Scrub shrub wetland, Miscellaneous grain and hay)
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13B.1 Alkali Milk-Vetch (Astragalus tener var. tener)
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13B.1.1 Legal Status

Alkali milk-vetch is not listed under either the ESA or CESA. Its NatureServe Ranking in the
California Natural Diversity Database (CNDDB) is G2T1/S1, which means that globally (G) the
species is imperiled and at a high risk for extinction, that globally the variety (T) is highly imperiled
and at high risk for extinction, and that within the state (S) the variety is highly imperiled and at
high risk for extinction as a result of restricted range, very few populations and steep decline
(California Department of Fish and Wildlife 2020a:iii, 19).

The California Rare Plant Rank of 1B.2 for alkali milk-vetch indicates that it is rare, threatened, or
endangered in California and elsewhere, and its state threat level (.2) indicates that it is moderately
threatened in California (California Department of Fish and Wildlife 2020a:iv,19; California Native
Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380(California Department of Fish and Wildlife 2020a:i).

13B.1.2 Range and Distribution within the Study Area

Alkali milk-vetch is endemic to California. The current range of alkali milk-vetch comprises the
Southern Sacramento Valley, northern San Joaquin Valley, east San Francisco Bay Area, and Interior
South Coast Ranges, extending from Napa, Solano, and Yolo Counties in the north, to Merced County
in the south, to Alameda County in the west (Wojciechowski and Spellenberg 2012). A total of 66
occurrences are known (California Department of Fish and Wildlife 2020b; Consortium of California
Herbaria 2020); 18 of the known extant occurrences are in the Solano-Colusa Vernal Pool Region of
Solano County, and two are in the vicinity of Clifton Court Forebay (California Department of Fish
and Wildlife 2020b). One other collection in the Consortium of California Herbaria (2020) at the Hay
Road Landfill has not yet been added to the CNDDB and represents an additional extant occurrence
in the study area

Historically, alkali milk-vetch was widely distributed around the San Francisco Bay region and in the
Sacramento and northern San Joaquin Valleys as far south as Monterey and San Benito Counties
(Barneby 1964:1047). Currently, 28 of the 66 known occurrences are considered to be extirpated or
possibly extirpated, and another 13 occurrences have not been observed in the past 20 years
(California Department of Fish and Wildlife 2020b).

In the study area there are 18 extant occurrences, mostly in the Jepson Prairie, Tule Glide Ranch, and
Clifton Court Forebay areas. Small groups of up to 20 plants were found on suitable habitat on the
Tule Ranch (Witham 2003:8). Alkali milk-vetch has been observed 0.25 mile south of Saxon Station
on the western edge of the Yolo Bypass on the Yolo Bypass Wildlife Area. To the west, it was
observed growing in clay soils west of Bunker Station. In the Jepson Prairie Preserve, multiple
occurrences are recorded in vernally wet grassland. On the southwest edge of the study area, it has
been observed in alkaline grassland vegetation south of Discovery Bay and west of Clifton Court
Forebay (California Department of Water Resources 2011:4-2; California Department of Fish and
Wildlife 2020b).
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1 13B.1.3 Habitat Requirements

2 Little is known about the ecology of alkali milk-vetch. In the Central Valley, it grows in mesic areas

3 with alkaline soils, including the margins of vernal pools, the adjacent grasslands, and tributary

4 swales (California Department of Fish and Wildlife 2020b). At the Tule Ranch site in the Yolo Bypass,
5 alkali milk-vetch is found in vernally mesic grasslands dominated by annual ryegrass and associated
6 with alkaline vernal pools (Witham 2003:8).

7

8

In Yolo County, alkali milk-vetch has been recorded at Yolo County Grasslands Park, Tule Ranch in
the Yolo Bypass, Regional Park, the City of Woodland Preserve, and the property to the east of

9 Regional Park (California Department of Fish and Wildlife 2020b). A survey conducted in 2009
10 found approximately 1,500 alkali milk-vetch plants at the City of Woodland Regional Park, making
11 this population one of the largest in Yolo County (Dean 2009:8). Within the Regional Park, plants
12 were typically located in shallow claypan vernal pools growing with goldfield species (Lasthenia),
13 mousetail species (Myosurus), vernal pool allocarya (Plagiobothrys), and sometimes with San
14 Joaquin spearscale (Extriplex joaquiniana).

15 13B.1.4 Seasonal Patterns

16 Alkali milk-vetch is an annual herb that blooms from March to June. There are few data documenting
17 the population trends of alkali milk-vetch. Because most of the recent observations of individuals

18 have been at sites where it was previously considered extirpated, it appears that those individuals
19 have established from long-lived seed banks. A large 5-year survey of California’s vernal pool

20 vegetation found that alkali milk-vetch was the most variable rare taxon in terms of occurrence and
21 only appeared once during the study at a very low cover value (i.e., 1%) (Buck 2004:13; Barbour

22 etal. 2007:62).

23 13B.1.5  Species Habitat Suitability Model

24 The methods used to formulate species habitat suitability models, and the limitations of these
25 models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
26 13B.1.5.1 GIS Model Data Sources
27 The alkali milk-vetch model uses the following datasets:
28 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
29 Information Center 2019)
30 e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
31 GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
32 Department of Water Resources 2021)
33 e DCP Vernal pool Complex (Witham et al 2014; Chico State Research Foundation, Geographical
34 Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
35 2020, California Department of Water Resources 2020, California Department of Water
36 Resources 2021)
37 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
38 e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
Delta Conveyance Project 13-10 December 2022
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13B.1.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species would be expected to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.1-1.

13B.1.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.1.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the geographic information system (GIS) model
data sources:

e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

o Vernal pool complex—Mediterranean California naturalized annual and perennial grassland
o Vernal pool complex—California annual herb/grass
o Californian mixed annual/perennial freshwater vernal pool/swale bottomland
o Vernal pool complex—Allenrolfea occidentalis
o Vernal pool complex—Distichlis spicata
o Vernal pool complex—Frankenia salina
o Vernal pool complex—Suaeda moquinii
o Vernal pool Complex—vernal pool
o Vernal pool Complex—alkaline wetland
o Vernal pool complex—southwestern North American salt basin and high marsh
o Vernal pool
e Alkali seasonal wetland
o Allenrolfea occidentalis
o Bassia (hyssopifolia, scoparia)
o Distichlis spicata
o Frankenia salina
o Suaeda moquinii
o Southwestern North American salt basin and high marsh
o Western North American disturbed alkaline marsh and meadow
o Barren

o Alkaline wetland

Delta Conveyance Project 13-11 December 2022
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1 e Nontidal brackish emergent wetland
2 o Distichlis spicata
3 o Southwestern North American salt basin and high marsh
4 e Grassland
5 o California annual herb/grass group
6 Soil types associated with alkali milk-vetch were determined by overlaying the occurrence locations
7 from the CNDDB onto the Soil Survey Geographic Database (SSURGO) (Soil Survey Staff, Natural
8 Resources Conservation Service 2020). Soils mapped at occurrence locations are strongly alkaline.
9 Of the occurrences present in the Tule-Glide Ranch, Jepson Prairie, and Clifton Court Forebay areas,
10 91% percent of the occurrences of alkali milk-vetch are found on the following soil series, which
11 were used to further refine the habitat model:
12 e Solano
13 e Pescadero
14 e San Ysidro
15 e Capay
16 e Marcuse
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Figure 13B.1-1. Akali Milk-Vetch Modeled Habitat in the Study Area
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13B.2 Brittlescale (Atriplex depressa)
13B.2.1 Legal Status
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Brittlescale is not listed under either the ESA or CESA. This species’ NatureServe Ranking in the
California Natural Diversity Database (CNDDB) is G2/S2, which means that globally (G) and within
the state (S) brittlescale is considered imperiled (California Department of Fish and Wildlife
2020a:iii,20). This status is assigned when a species has very restricted range, very few populations
(often 20 or fewer), steep population declines, or other factors that make it very vulnerable to
extirpation.

The California Rare Plant Rank of 1B.2 for brittlescale indicates that it is rare, threatened, or
endangered in California or elsewhere, and its state threat level (.2) indicates that it is moderately
threatened in California (California Department of Fish and Wildlife 2020a:iv,20; California Native
Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.2.2 Range and Distribution within the Study Area

Brittlescale is endemic to California. Its range extends from Glenn and Colusa Counties in the north,
to Merced County in the south. Yolo, Solano, Contra Costa, and Alameda Counties are within its range
(California Department of Fish and Wildlife 2020b; California Native Plant Society 2020). The
CNDDB reports 60 occurrences for this species, one of which is considered to be extirpated
(California Department of Fish and Wildlife 2020b). One additional occurrence was found during
surveys near Clifton Court Forebay in 2011 (California Department of Water Resources 2011:6-2),
and another collection was made in Colusa County in 2011 (Consortium of California Herbaria
2020), for a range-wide total of 61 extant occurrences.

There are four occurrences of brittlescale, all presumed extant, in the study area (California
Department of Water Resources 2011:4-2; California Department of Fish and Wildlife 2020b).
Within the study area, brittlescale has been reported in two localities in Solano County: one at Olcott
Lake on Jepson Prairie, and a second location in Jepson Prairie southwest of Olcott Lake (California
Department of Fish and Wildlife 2020b). Brittlescale is also found in numerous occurrences adjacent
to the study area in and along drainages and alkaline seeps in Solano County and eastern Contra
Costa County (California Department of Fish and Wildlife 2020b).

Brittlescale was found at 14 locations near Clifton Court Forebay during 2011 surveys (California
Department of Water Resources 2011:4-2). One location was near Byron Hot Springs (existing
CNDDB occurrence 2), and the other 13 locations were southwest of Clifton Court Forebay. The
plants in locations southwest of Clifton Court Forebay represent a new occurrence not yet recorded
in the CNDDB. Brittlescale plants were found in scalds in grazed alkali seasonal wetlands. Each
location contained from 15 to over 1,000 individuals. No brittlescale was found in the conveyance
planning area during surveys conducted in 2009 and 2010 (California Department of Water
Resources 2011:S-2).
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13B.2.3 Habitat Requirements

Brittlescale is found in meadows, seeps, and vernal pools, with alkaline clay soils (California Native
Plant Society 2020). Species associated with brittlescale include common spikeweed (Centromadia
pungens), saltgrass (Distichlis spicata), alkali heath (Frankenia salina), low barley (Hordeum
depressum), Mediterranean barley (Hordeum marinum subsp. gussoneanum), western niterwort
(Nitrophila occidentalis), Parish’s pickleweed (Arthrocnemum subterminale), bush seepweed (Suaeda
nigra), heartscale (Atriplex cordulata var. cordulata), and San Joaquin spearscale (Extriplex
joaquinana) (California Department of Fish and Wildlife 2020b; California Native Plant Society
2020). The reported CNDDB occurrences in Solano and east Contra Costa counties are in proximity
to hydrologic features such as swales and playa pools. Brittlescale is found at elevations of 3 to 1,050
feet (California Native Plant Society 2020).

13B.2.4 Seasonal Patterns

Brittlescale is a small annual herb that blooms from June to October (Zacharias 2012; California
Native Plant Society 2020).

13B.2.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.2.5.1 GIS Model Data Sources

The brittlescale model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021)

13B.2.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.2-1.

13B.2.5.2.1 Geographic Limits

The model encompasses the entire study area.
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13B.2.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:

e Alkaline seasonal wetland

O

o}

O

O

Southwestern North American salt basin and high marsh
Allenrolfea occidentalis

Distichlis spicata

Frankenia salina

Suaeda moquinii

Western North American disturbed alkaline marsh and meadow
Barren

Alkaline wetland

e Vernal pool complex

O

O

O

O

O

o}

Vernal pool complex—Allenrolfea occidentalis
Vernal pool complex— Distichlis spicata
Vernal pool complex—Frankenia salina
Vernal pool complex—Suaeda moquinii

Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

Californian mixed annual/perennial freshwater vernal pool/swale bottomland

Vernal pool complex—alkaline wetland

Vernal pool complex—vernal pool

Vernal pool complex—Mediterranean California naturalized annual and perennial grassland

Vernal pool

Soil types associated with brittlescale were determined by overlaying the occurrence locations from
the CNDDB onto SSURGO (Soil Survey Staff, Natural Resources Conservation Service 2020). Soils
mapped at occurrence locations are strongly alkaline. Most of the occurrences in or adjacent to the
study area are located on soils of the Pescadero or Solano series, and a few are located on soils of the
Antioch-San Ysidro complex. Therefore, modeled habitat was limited to the following soil series in
the statutory Delta:

e Solano

e Pescadero

e Antioch-San Ysidro
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13B.3 Watershield (Brasenia schreberi)
13B.3.1 Legal Status
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Watershield is not listed under either ESA or CESA. This species’ NatureServe Ranking in the CNDDB
is G5/S3, which means that globally (G) watershield is considered common and secure, but within
the state (S) watershield is considered vulnerable (California Department of Fish and Wildlife
2020a:iii, 24). This status is because it has a restricted range in California with relatively few
populations.

The California Rare Plant Rank of 2B.3 for watershield indicates that it is rare, threatened, or
endangered in California but more common elsewhere. Its state threat level (.3) indicates that it is
not very threatened in California (California Department of Fish and Wildlife 2020a:iv, 24; California
Native Plant Society 2020). Plants with a rank of 2B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.3.2  Range and Distribution within the Study Area

The current range of watershield in California includes the Klamath Ranges, North Coast Ranges,
High Cascades Range, High Sierra Nevada, Modoc Plateau (except the Warner Mountains), and
Sacramento Valley (Rosatti 2012). The CNDDB reports 43 occurrences for this species, one of which
is considered to be extirpated, and two of which are potentially extirpated (California Department of
Fish and Wildlife 2020b). A total 22 of these 43 occurrences have not been observed in the last

20 years.

There are two occurrences of watershield in the study area (California Department of Fish and
Wildlife 2020b). One occurrence, in the slough at the center of Bouldin Island, was last observed in
1893 and is believed to be extirpated (California Department of Fish and Wildlife 2020b). The
second occurrence, at Stone Lakes, was last observed in 1976 (California Department of Fish and
Wildlife 2020b).

13B.3.3 Habitat Requirements

Watershield typically grows in freshwater marshes and swamps, including both natural and
artificial water bodies (California Department of Fish and Wildlife 2020b; California Native Plant
Society 2020). It can be the dominant species, covering much of the water surface where it grows,
and associated species include smartweed (Polygonum spp.), pondweed (Potamogeton spp.), tules
(Schoenoplectus spp.), spikerush (Eleocharis sp.), and rushes (Juncus sp.) (California Department of
Fish and Wildlife 2020b). Watershield is found at elevations below 7,150 feet (2,180 meters)
(California Department of Fish and Wildlife 2020b).

13B.3.4 Seasonal Patterns

Watershield blooms from April to October (Rosatti 2012).

Delta Conveyance Project December 2022

13-23

Draft EIS ICF 103653.0.003



w

_ O OV 00 NO vl e

[ [EEY
N

[ Gy
(62 YNV

16
17

18

19
20
21
22
23
24
25
26
27
28
29

30

31
32

U.S. Army Corps of Engineers Species Accounts—Part 1

13B.3.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.3.5.1 GIS Model Data Sources

The watershield model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2017 Land Use Data (Land IQ 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.3.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.3-1.

13B.3.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.3.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
o Nontidal perennial aquatic habitat

o Naturalized temperate Pacific freshwater vegetation

o Temperate freshwater floating mat

o Temperate Pacific freshwater aquatic bed

o Eichhornia crassipes

o Ludwigia (hexapetala, peploides)

o Azolla (filiculoides, microphylla)

o Lemna (minor) and relatives

o Water

o Depression
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13B.4 Bristly Sedge (Carex comosa)
13B.4.1 Legal Status

Bristly sedge is not listed under either ESA or CESA. This species’ NatureServe Ranking in the
California Natural Diversity Database (CNDDB) is G5/S2, which means that globally (G) bristly sedge
is considered common and secure, but within the state (S) bristly sedge is considered to be
imperiled (California Department of Fish and Wildlife 2020a:iii, 29). This status is because it has
relatively few, small populations in California.

The California Rare Plant Rank of 2B.1 for bristly sedge indicates that it is rare, threatened, or
endangered in California but more common elsewhere. Its state threat level (.1) indicates that it is
seriously threatened in California (California Department of Fish and Wildlife 2020a:iv, 29;
California Native Plant Society 2020). Plants with a rank of 2B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.4.2 Range and Distribution within the Study Area

The current range of bristly sedge in California includes the Klamath Ranges, High Cascades Range,
Modoc Plateau (except the Warner Mountains), interior North Coast Ranges, northern Central Coast,
San Francisco Bay Area, San Bernardino Mountains, and Sacramento Valley (Zika et al. 2015). The
CNDDB reports 29 occurrences for this species, four of which are possibly extirpated (California
Department of Fish and Wildlife 2020b). Seven other occurrences have not been observed in the last
20 years.

There are 18 occurrences of bristly sedge in the study area (California Department of Fish and
Wildlife 2020b). DWR botanists discovered most of these occurrences in 2009 along or near
Snodgrass Slough and Stones Lakes (California Department of Water Resources 2011:S-2;2-8). One
occurrence in the western Delta is recorded on the Webb Tract, and another occurrence, last
observed in 1928 and possibly extirpated, is recorded from the south Delta near Holt (California
Department of Fish and Wildlife 2020b).

13B.4.3 Habitat Requirements

Bristly sedge typically grows on the margins of freshwater marshes and riparian habitats (California
Native Plant Society 2020). It can be found in clumps along the water’s edge, on partially submerged
log, or growing among tules (Schoenoplectus acutus) or cattails (Typha spp.) (California Department
of Fish and Wildlife 2020b). Bristly sedge is found at elevations from -16 feet to 3,313 feet, although
the occurrences in the Delta are all between 0 and 10 feet (California Department of Fish and
Wildlife 2020Db).

13B.4.4 Seasonal Patterns

Bristly sedge is a perennial species that grows in loose clusters. It sets fruit from July to September
(Zika et al. 2012).
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13B.4.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.4.5.1 GIS Model Data Sources

The bristly sedge model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.4.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.4-1.

13B.4.5.2.1 Geographic Limits

The model is geographically constrained to parts of the study area where occurrences of bristly
sedge are found, which consists of the Sacramento River and Mokelumne River systems upstream of
and including Webb Tract, in Sacramento, San Joaquin, and Contra Costa Counties.

13B.4.5.2.2 Additional Model Parameters

In the study area, bristly sedge grows at the interface between riparian and wetland habitats.
Therefore, bristly sedge habitat was modeled at locations where valley/foothill riparian habitat
types intersect with vegetation type occurring in the tidal aquatic perennial, nontidal aquatic
perennial, and nontidal freshwater perennial natural communities. The modeled habitat was
defined as the area extending 20 feet into the valley/foothill riparian natural community habitat
types and 10 feet into the specified tidal aquatic perennial, nontidal aquatic perennial, and nontidal
freshwater perennial emergent wetland natural communities.

Modeled habitat includes the following types from the GIS model data sources:
e Valley/foothill riparian

o Forested wetland

o Vancouverian riparian deciduous forest

o Populus fremontii

o Quercus lobata

o Rubus armeniacus

o Salix exigua

o Salix gooddingii
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o Salix lasiolepis
o Scrub shrub wetland
e Tidal perennial aquatic
o Azolla (filiculoides, microphylla)
o Eichhornia crassipes
o Lemna (minor) and relatives
o Ludwigia (hexapetala, peploides)
o Natural channel
o Naturalized temperate Pacific freshwater vegetation
o Temperate Pacific freshwater aquatic bed
o Tidal channel
o Water
e Tidal freshwater perennial emergent wetland
o Freshwater emergent wetland
o Schoenoplectus (acutus, californicus)
e Nontidal freshwater perennial emergent wetland

o Schoenoplectus (acutus, californicus)
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13B.5 Soft Bird’s-Beak (Chloropyron molle ssp. molle)
13B.5.1 Legal Status
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Soft bird’s-beak is listed as endangered under the ESA (November 1997; 62 FR 61916) and listed as
rare under the California Native Plant Protection Act (July 1979). Its NatureServe Ranking in the
CNDDB is G2T1/S1, which means that globally (G) this species is imperiled and the subspecies is
critically imperiled and is at high risk for extinction as a result of restricted range, very few
populations and steep decline the(the G rank refers to the global range of the species, while the T
rank refers to the subspecies) (California Department of Fish and Wildlife 2020a:iii, 35). The S1 rank
indicates that soft birds’-beak is critically imperiled within the state.

The California Rare Plant Rank of 1B.2 for soft bird’s-beak indicates that the species is rare,
threatened, or endangered in California and elsewhere, and its state threat level (.2) indicates that
the species is moderately threatened in California (California Department of Fish and Wildlife
2020a:iv, 35; California Native Plant Society 2020). Plants with a rank of 1B may meet the
definitions of rare, threatened, or endangered as defined in CEQA Section 15380 (California
Department of Fish and Wildlife 2020a:i).

USFWS designated critical habitat for soft bird’s-beak in the four areas that contain the largest and
most intact populations and habitat (72 FR 18528, April 12, 2007). No critical habitat is located
within the statutory Delta.

In the most recent 5-year review, USFWS recommended the continuation of endangered status for
soft bird’s-beak (U.S. Fish and Wildlife Service 2009).

13B.5.2  Range and Distribution within the Study Area

Soft bird’s-beak is endemic to salt and brackish marshes from San Pablo Bay to Suisun Bay and is
known from 27 occurrences, 19 of which are presumed extant (California Department of Fish and
Wildlife 2020b). Historically, the range of soft bird’s-beak extended from tidal marshes of Napa and
Solano Counties in the north, Contra Costa County in the south, Sonoma and Marin Counties in the
west, and Sacramento County in the east. It is now believed to be extirpated from Marin, Sacramento
and Sonoma Counties but remains extant in Napa, Solano, and Contra Costa Counties (California
Department of Fish and Wildlife 2020b). The largest extant occurrences are on CDFW reserves and
wildlife areas, a California Department of Parks and Recreation park, a county park, and a property
held for conservation purposes by a land trust.

Only one occurrence is known in the study area, at the south end of Sherman Island near the Antioch
Bridge (California Department of Fish and Wildlife 2020b; U.S. Fish and Wildlife Service 2009:3-5).
This occurrence has not been observed since 1972 and may be extirpated (California Department of
Fish and Wildlife 2020b).
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13B.5.3 Habitat Requirements

Soft bird’s-beak grows at the upper margin of tidal brackish high marshes in the San Francisco
Estuary, often near the upper marsh-upland boundary (Grewell 2005:24). Where the topography is
relatively uniform, soft bird’s-beak is distributed in bands at the upper margin of the brackish high
marsh. In Suisun Marsh these bands are not correlated with elevation, but with soil pore water
salinity during the dry season, which is determined by distance to channel and varies from season to
season depending on freshwater flows from creeks draining into the marsh (Culberson 2001:81).
Where the topography is more complex, such as areas with ridges or mounds and on levee banks,
soft bird’s-beak can be found in a variety of patch shapes (Grewell 2005). Plant distribution is
influenced by a number of factors, including the existence of a persistent seed bank, the dispersal
and germination dynamics of its floating seed, the extent of bare soil where seedlings can establish,
the presence of appropriate host species, and the absence of dense populations of large, perennial,
nonnative plant species (Grewell et al. 2003; Grewell 2005; Grewell et al. 2007:139-140). The
presence of a natural tidal inundation pattern is important and the more muted the tidal influence is,
such as in tidal creeks with salt water exclusion gates or marshes with extensive levee systems, the
less suitable the habitat is for soft bird’s-beak (Grewell et al. 2003; Grewell 2005; Grewell et al.
2007:139-140). A number of hypotheses have been suggested to explain the effects of the muted
tidal influence, including increased rates of seed predation and herbivory by native insects, high
densities of inappropriate host species such as nonnative annual plants, and invasion and
displacement by large nonnative plant species such as perennial pepperweed (Lepidium latifolium)
(Grewell 2005).

Frequent plant associates include pickleweed (Salicornia pacifica), saltgrass (Distichlis spicata), salt
marsh dodder (Cuscuta salina), and spearscale (Atriplex prostrata) (Baye et al.:11-17, 2000; Grewell
2005; Grewell et al. 2007:139-140).

13B.5.4 Seasonal Patterns

Soft bird’s-beak is an annual herb that blooms from July to November (California Native Plant
Society 2020; Wetherwax and Tank 2012: 966).

13B.5.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.5.5.1 GIS Model Data Sources

The soft bird’s-beak model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019).

13B.5.5.2 Habitat Model Description

The habitat modeled for the species is based on the natural communities and vegetation types
within which the species is known to occur. Within the project area, modeled habitat for soft bird’s-
beak consists of tidal brackish emergent wetland, including the vegetation types listed in the list
below. The extent of modeled habitat in the study area is depicted in Figure 13B.4-1.
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13B.5.5.2.1 Geographic Limits

Soft bird’s-beak is endemic to salt and brackish marshes from San Pablo Bay to Suisun Bay.

13B.5.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Tidal Brackish Emergent Wetland

o Southwestern North American salt basin and high marsh

o Frankenia salina Alliance

o Temperate Pacific tidal salt and brackish meadow

o Atriplex prostrata - Cotula coronopifolia

o Distichlis spicata

o Sarcocornia pacifica (Salicornia depressa).
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Figure 13B.5-1. Soft Birds Beak Modeled Habitat in the Study Area
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1 13B.6 Bolander’s Water-Hemlock (Cicuta maculata
2 var. bolanderi)

3 13B.6.1 Legal Status

4 Bolander’s water-hemlock (Cicuta maculata var. bolanderi) is not listed under either the ESA or

5 CESA. This species’ NatureServe Ranking in the CNDDB is G5T4T5/S2?, which means that globally

6 (G) the species is considered common and secure, but the variety (T) is secure to apparently secure,

7 with some cause for long-term concern due to declines or other factors (California Department of

8 Fish and Wildlife 2020a:iii, 37). Within the state (S), Bolander’s water-hemlock is ranked as

9 imperiled, with the “?” indicating some uncertainty about the ranking (California Department of Fish
10 and Wildlife 2020a:iii). This status is due to its restricted range in California with relatively few
11 populations.
12 The California Rare Plant Rank of 2B.1 for Bolander’s water-hemlock indicates that it is rare,
13 threatened, or endangered in California but more common elsewhere (California Department of Fish
14 and Wildlife 2020a:iv, 39; California Native Plant Society 2020). Its state threat level (.1) indicates
15 that it is seriously threatened in California (California Department of Fish and Wildlife 2020a:iv).
16 Plants with a rank of 2B may meet the definitions of rare, threatened, or endangered as defined in
17 CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

18 13B.6.2 Range and Distribution within the Study Area

19 The current range of Bolander’s water-hemlock in California includes the southern Sacramento

20 Valley, the Central Coast and the South Coast (Constance and Wetherwax 2012). The CNDDB reports
21 17 occurrences for Bolander's water-hemlock, all of which are presumed to be extant (California

22 Department of Fish and Wildlife 2020b). Eleven occurrences have not been observed in the last 20
23 years.

24 There are five occurrences of Bolander's water-hemlock in the study area: near Collinsville, on

25 Brown’s Island, at Big Break, along Calhoun Cut, and at Delta Meadows Park (California Department
26 of Fish and Wildlife 2020b). All five occurrences are presumed to be extant, although none of them
27 have been revisited within the last 20 years.

28 13B.6.3 Habitat Requirements

29 Habitat requirements for Bolander’s water-hemlock have not been well-documented in California,
30 although it has mostly been recorded growing in coastal freshwater or brackish marsh. Associated
31 species include tules (Schoenoplectus spp.), cattails (Typha spp.), rushes (Juncus spp.), sedges (Carex
32 spp-), and saltgrass (Distichlis spicata) (California Department of Fish and Wildlife 2020b). Based on
33 these associates, Bolander’s water-hemlock grows within the tidal zone above the area of active tidal
34 erosion. Bolander’s water-hemlock is found from sea level to 65 feet elevation (California
35 Department of Fish and Wildlife 2020b).
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13B.6.4 Seasonal Patterns

Bolander’s water-hemlock is a perennial herb that blooms from July to September (Constance and
Wetherwax 2012).

13B.6.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.6.5.1 GIS Model Data Sources

The Bolander’s water-hemlock model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.6.5.2 Habitat Model Description

The habitat model for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.6-1.

13B.6.5.2.1 Geographic Limits

Bolander’s water-hemlock grows within the upper tidal zone at the interface between tidal waters
and terrestrial vegetation. Within the project area, Bolander’s water-hemlock habitat types were
geographically bounded by the area extending 10 feet landward from the boundary of the tidal
perennial aquatic land cover type. This area is expected to encompass the upper tidal zone that
experiences daily tidal inundation.

13B.6.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Tidal brackish emergent wetland

o Arid West freshwater emergent marsh

o Schoenoplectus (acutus, californicus)

o Typha (angustifolia, domingensis, latifolia)

o Naturalized warm-temperate riparian and wetland

o Phragmites australis—Arundo donax

o Southwestern North American salt basin and high marsh

o Frankenia salina
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o Temperate Pacific tidal salt and brackish meadow
o Atriplex prostrata—Cotula coronopifolia
o Distichlis spicata
o Sarcocornia pacifica (Salicornia depressa)
o Bolboschoenus maritimus
e Tidal freshwater emergent wetland
o Arid West freshwater emergent marsh
o Californian warm temperate marsh/seep
o Juncus arcticus (var. balticus, mexicanus)
o Naturalized warm-temperate riparian and wetland
o Phragmites australis—Arundo donax
o Schoenoplectus (acutus, californicus)
o Typha (angustifolia, domingensis, latifolia)

o Freshwater emergent wetland

13B.6.6 References Cited

California Department of Fish and Wildlife. 2020a. Special Vascular Plants, Bryophytes, and Lichens
List. California Natural Diversity Database (CNDDB). Quarterly publication. January. Sacramento,
CA.

California Department of Fish and Wildlife. 2020b. Cicuta maculata var. bolanderi element
occurrence query. California Natural Diversity Database, RareFind 5, May 31, 2020 version.
California Department of Fish and Wildlife.

California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
Received October 22, 2020.

California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
Received March 10, 2021.

California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
Delineation Report—Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).

California Native Plant Society. 2020. Cicuta maculata var. bolanderi species query. Inventory of Rare
and Endangered Plants of California (online edition, v8-3 0.39). Sacramento, CA. Available:
http://www.rareplants.cnps.org/detail/1132.html. Accessed: June 3, 2020.

Chico State Research Foundation, Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
2800_2899/ds2855.zip. Accessed: March 6, 2020.

Constance, L., and M. Wetherwax. 2012. Cicuta maculata var. bolanderi. In Jepson Flora Project
(eds.), Jepson eFlora. Available:
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=56538. Accessed: June 3, 2020.

Delta Conveyance Project 13-43 December 2022
Draft EIS B ICF 103653.0.003


http://www.rareplants.cnps.org/detail/1132.html
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=56538

This page intentionally left blank



U.S. Army Corps of Engineers Species Accounts—Part 1

I & I\ = [
o]
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures Legend
: g
¥ [ Central/Eastern Alternatives %
“ o 51 I Bethany Alternative
[ studyArea
el
75 Ame-ica“?‘ 50 = = County Boundary
wch},,.el Bolander's Water Hemlock
Davis @ i
Yolo Bjgsacramento _ 17 Modeled Habitat
4= a -y 8 3
- 'l 0 e ¥
= ow Tamay .. é A \_.\ 0 2 4
- .
1 § s Y P e MilES
1 s [ ] \ =
' g \ \ M
| ‘. \ Sources: Central/Eastern Alts, DWR 2022;
I oy 1 Bethany Alt, DWR 2022
eepo Habitat: ICF 2021
Dixo 1
! |
113 | Malr{enance
I 3 burg Blea 9 Sacramento
|
1 \
| s\°"d\
[ | &
& 00d
O’
&ud‘
o
5 s REII
o Islarid
EE
St : 104
Pe_ars_nn
C:,%’ s/% District 2 G?r’;vcltl
"o v & :
-(Q <
e g ¢ 3
/ "»’So|ano (;,dse cCorm .}crl;-g{l lamson V
, ot O " L 0
-
s 20 L Rrver New{Tope » ¢ <
0‘5’ 1 “ Tract
3
s ¢ &n§" BeavenSlaug
. o ™
o2 SN [é
i "”: 4 ﬁ‘a‘\ ‘% yl OQ.
& © River g" 2 A Y % /L
& g’ ¥stat n‘ig
K, 0 8§ 4 islahad Brack
& ‘.' "? Tract P‘{_i”
s Brannan;Andrus
Island 4
Terminous
O O raci
- ouldin
Islah L
7 ‘ N
= Venice Island
~ / Foee o b I:ai‘ngd
.- :- be@% /’y e 00 adaa wgh Bear Creek
_- 3\ Malnlde ille sher Creek
O s Be - and ‘»‘ slan@ds Rinkge
) O‘% 5 Trdct
- &
N & =2 ¥ S
/18 & & !
. Oakicy N - s g &
o N\ Rock Slough ‘ Bacon > e
= H O Islankd X
: ' ower Roberts s
= Lower Island 0 0
< L & Jones rlug‘hban
& 1 Tract S J celyisiang
; Bre 000 —r.r V4 / an oaqUInb§°ggs
i= o L Y 10ItF ract
5 \ ‘Noodwaa Upper Stati
= IndanSlough o flsland dones
g _— ract
- D e Ba
B Contra Costa ; 4 .
o - Victoria Y Rive,
£ yron Island s
? = O ract '
é A Union
o = one Island West
D Clifton o 3l
o Ar
Ot g d
—
- S op
: - i emizea 120
] - w pNR
& - - Q : 72;,”%8 v
a LRINANOun tain]House) ATe
N - Reservoir
S - - 0 v
S - l“
S - - = e
7, L O
. iy P et
- -
1 L
: [ | .,' “
2 1
Alameda :
L4
. ¢ 5« o
1 P el
1 .
I Py Stanislaus:
I ¢
. '
o L4
: : .
3 ¢

Figure 13B.6-1. Bolanders Water Hemlock Modeled Habitat in the Study Area
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13B.7 Recurved Larkspur (Delphinium recurvatum)

13B.7.1 Legal Status
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Recurved larkspur (Delphinium recurvatum) is not listed under either the federal ESA or CESA. This
species’ NatureServe Ranking in the CNDDB is G2/S2, which means that globally (G) and within the
state (S) recurved larkspur is considered to be imperiled (California Department of Fish and Wildlife
2020a:iii, 45). This status is due to its restricted range in California with relatively few populations.

The California Rare Plant Rank of 1B.2 for recurved larkspur indicates that it is rare, threatened, or
endangered in California but more common elsewhere (California Department of Fish and Wildlife
2020a:iv, 45; California Native Plant Society 2020). Its state threat level (.2) indicates that it is
moderately threatened in California (California Department of Fish and Wildlife 2020a:iv). Plants
with a rank of 1B may meet the definitions of rare, threatened, or endangered as defined in CEQA
Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.7.2  Range and Distribution within the Study Area

Recurved larkspur is endemic to California. It is distributed primarily throughout the western and
southern San Joaquin Valley from Contra Costa County to Kern County, with additional occurrences
in the interior South Coast Ranges, Carrizo Plain, and western Mojave Desert (Antelope Valley)
(Koontz and Warnock 2012; California Department of Fish and Wildlife 2020b. It also occurred
historically in the Sacramento Valley (Koontz and Warnock 2012). The CNDDB reports 120
occurrences for this species, of which 14 are considered to be extirpated, 1 is potentially extirpated
(California Department of Fish and Wildlife 2020b), and 77 have not been observed in the last 20
years.

There are four occurrences of recurved larkspur in the study all located in the area west and
southwest of Clifton Court Forebay (California Department of Fish and Wildlife 2020b). All four
occurrences are presumed extant; one were observed in 2010, but other three have not been
revisited for over 20 years.

13B.7.3 Habitat Requirements

Recurved larkspur is associated with alkaline habitats, primarily with alkaline grasslands, allscale
(Atriplex polycarpa) scrub, and spinescale (Atriplex spinescens) scrub, although it sometimes occurs
in iodine bush (Allenrolfea occidentalis) scrub and mesquite (Prosopis glandulosus) thickets (Koontz
and Warnock 2012; California Department of Fish and Wildlife 2020b). It generally occurs on loam
soils (sandy loam, loam, and clay loam) that are moderately to strongly alkaline and well-drained to
moderately well-drained. Most of the populations range in elevation from 3 meters (10 feet) on the
valley floor up to 365 meters (1,200 feet) in the adjacent foothills. A few populations in the Antelope
Valley, Carrizo Plain, and interior South Coast Ranges are found at elevations between 1,400 feet and
2,250 feet (California Department of Fish and Wildlife 2020b). Species commonly associated with
recurved larkspur include annual grasses (Bromus spp., Festuca spp., Hordeum spp.), alkali sacaton
(Sporobolus airoides), common spikeweed (Centromadia pungens), bush seepweed (Suaeda nigra),
and alkali heath (Frankenia salina) (California Department of Fish and Wildlife 2020b).
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13B.7.4 Seasonal Patterns

Recurved larkspur is a perennial herb that blooms between March and June (Koontz and Warnock
2012).

13B.7.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.7.5.1 GIS Model Data Sources

The recurved larkspur model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021)

13B.7.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.7-1.

13B.7.5.2.1 Geographic Limits

Based on the CNDDB occurrence records for recurved larkspur, only four occurrences are reported
north of the Sacramento River. Two of these occurrences are extirpated, and two are historic
records. Also, the species identity of these occurrences is possibly incorrect. All other occurrences
are located south of the Sacramento River; more specifically, south of Highway 4 in Contra Costa and
Alameda County. Although potentially suitable habitat is present in the statutory Delta in Solano and
Yolo Counties, no occurrences are known from that area (California Department of Fish and Wildlife
2020b). Therefore, the model is restricted to portions of the study area south of Highway 4 in Contra
Costa and Alameda County.

13B.7.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

o Vernal pool complex—vernal pool
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o Vernal pool complex—alkaline wetland

o Vernal pool complex—Allenrolfea occidentalis

o Vernal pool complex—California annual herb/grass

o Vernal pool complex—Distichlis spicata

o Vernal pool complex—Frankenia salina

o Vernal pool complex—Suaeda moquinii

o Vernal pool complex—Mediterranean California naturalized annual and perennial grassland

o Vernal pool complex—Western North American disturbed alkaline marsh and meadow
e Alkaline seasonal wetland

o Allenrolfea occidentalis

o Distichlis spicata

o Frankenia salina

o Southwestern North American salt basin and high marsh

o Western North American disturbed alkaline marsh and meadow

o Alkaline wetland

o Barren
e (rassland

o California annual herb/grass

Soil types associated with recurved larkspur were determined by overlaying the occurrence
locations from the CNDDB onto the SSURGO (Soil Survey Staff, Natural Resources Conservation
Service 2020). All occurrences of recurved larkspur in the study area are on Solano series soils.
Therefore, the habitat model was limited to the following soil series:

e Solano
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Figure 13B.7-1. Recurved Larkspur Modeled Habitat in the Study Area
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13B.8 Dwarf Downingia (Downingia pusilla)

13B.8.1 Legal Status
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Dwarf downingia (Downingia pusilla) is not listed under either the federal ESA or CESA. Its
NatureServe Ranking in the CNDDB is GU/S2, which means that globally (G) the species status is
unknown, and within the state (S) this species is imperiled and is at high risk for extinction as a
result of restricted range, very few populations, and steep decline (California Department of Fish
and Wildlife 2020a:iii, 47).

The California Rare Plant Rank of 2B.2 for dwarf downingia indicates that it is rare, threatened, or
endangered in California but more common elsewhere (California Department of Fish and Wildlife
2020a:iv, 45; California Native Plant Society 2020). Its state threat level (.2) indicates that it is
moderately threatened in California (California Department of Fish and Wildlife 2020a:iv, 45).
Plants with a rank of 2B are considered to meet the definitions of rare, threatened or endangered as
defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.8.2 Range and Distribution within the Study Area

In California, dwarf downingia is known from 132 occurrences, of which 124 are presumed extant,
in a range that extends from southern Tehama County to Fresno County and from Sonoma County to
Placer County; it is also found in Chile (California Department of Fish and Wildlife 2020b; Schultheis
2012). It occurs on alluvial terraces and floodplains in the Sacramento Valley (California Department
of Fish and Wildlife 2020b). It has been reported from the northeastern part of the San Joaquin
Valley, although not near the study area, and it is also found on valley floors and margins in Sonoma
and Napa Counties (California Department of Fish and Wildlife 2020b).

Dwarf downingia occurs in six occurrences in two areas of the study area. Five occurrences have
been reported from vernal pools, vernal swales, alkaline seasonal wetlands, tire ruts, and
hydrologically altered sloughs. It is relatively common in the greater Jepson Prairie area, including
existing conservation lands in the Jepson Prairie Preserve (managed by Solano Land Trust) and
Calhoun Cut Ecological Reserve (managed by California Department of Fish and Wildlife) (Witham
2006:15; California Department of Fish and Wildlife 2020b). During the 2009 and 2010 field surveys
for BDCP, dwarf downingia was observed in vernal pools on the North Stone Lakes Unit of the Stone
Lakes National Wildlife Refuge (California Department of Water Resources 2011:2-9, 4-2), which is
CNDDB Element Occurrence 56. No additional observations of dwarf downingia were made during
the 2011 surveys (California Department of Water Resources 2011:6-2).

13B.8.3 Habitat Requirements

Throughout its distribution, dwarf downingia occurs in vernal pools, vernal swales, pools in
seasonal streambeds, vernal marshes, tire ruts, hydrologically altered sloughs, and irrigation ponds
(California Department of Fish and Wildlife 2020b). At some occurrences, it is found with indicators
of long-duration inundation, such as pale spikerush (Eleocharis macrostachya) (Barbour et al.
2007:25). In the Jepson Prairie area, it is found in alkaline/saline vernal pools (Barbour et al.
2007:66). In the Stone Lakes area, it is associated with vernal pools that form in the former
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headwaters of natural drainages propagating upslope from the Sacramento-San Joaquin River Delta.
When present in a vernal pool, its population persistence has been found to be relatively constant
when compared to other rare vernal pool species (Buck 2004:13,28; Barbour et al. 2007:62).

13B.8.4 Seasonal Patterns

Dwarf downingia is an annual herb that blooms between March and May (Schultheis 2012).

13B.8.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.8.5.1 GIS Model Data Sources

The dwarf downingia model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021)

13B.8.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.8-1.

13B.8.5.2.1 Geographic Limits

The dwarf downingia habitat model is constrained to exclude vernal pool habitat in Alameda and
Contra Costa Counties. No records of dwarf downingia have been reported for the western San
Joaquin Valley (California Department of Fish and Wildlife 2020b). An additional constraints layer
was added to the model to remove modeled habitat near Collinsville, on Sherman Island, and Rough
and Ready Island, where seasonal wetland habitat was classified as vernal pools for it to be
incorporated into the vernal pool invertebrate models. However, the habitat is not suitable habitat
for dwarf downingia.

13B.8.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:

e Vernal pool complex
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o Vernal pool complex-Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

o Vernal pool complex-Mediterranean California naturalized annual and perennial grassland
o Vernal pool complex-California annual herb/grass
o Californian mixed annual/perennial freshwater vernal pool/swale bottomland

o Vernal Pool
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13B.9 Jepson’s Coyote-Thistle (Eryngium jepsonii)
13B.9.1 Legal Status

Jepson’s coyote-thistle (Eryngium jepsonii) is not listed under either the federal ESA or CESA. This
species’ NatureServe Ranking in the CNDDB is G2/S2, which means that globally (G) and within the
state (S) Jepson’s coyote-thistle is considered to be imperiled (California Department of Fish and
Wildlife 2020a:iii,60). This status is due to its relatively few, small populations in California.

The California Rare Plant Rank of 1B.2 for Jepson’s coyote-thistle indicates that it is rare, threatened,
or endangered in California and elsewhere, and its state threat level (.2) indicates that it is
moderately threatened in California (California Department of Fish and Wildllife 2020a:1V,60;
California Native Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.9.2  Range and Distribution within the Study Area

The current range of Jepson’s coyote-thistle in California includes the southern interior North Coast
Ranges, San Francisco Bay Area, and lower Sacramento Valley (Preston et al. 2012). The CNDDB
reports 19 occurrences for this species, all of which are presumed extant (California Department of
Fish and Wildlife 2020b). Six occurrences have not been observed in the last 20 years.

There are two occurrences of Jepson’s coyote-thistle in the study area (California Department of
Fish and Wildlife 2020b). Both occurrences are at the Tule Glide Ranch in Yolo County.

13B.9.3 Habitat Requirements

Jepson’s coyote-thistle grows in grasslands on clay soils (California Native Plant Society 2020;
Preston et al. 2012). At the Tule Glide Ranch, it grows in the upland portions of the vernal pool
complex that occurs there, with Italian ryegrass (Festuca perenne), Mediterranean barley (Hordeum
marinum), hayfield tarweed (Hemizonia congesta), tomcat clover (Trifolium willdenovii), thimble
clover (Trifolium microdon), chick lupine (Lupinus microcarpus), Chilean trefoil (Acmispon
wrangelianus), hogwallow starfish (Hesperevax caulescens), and Keck’s mallow (Sidalcea keckii).
Jepson'’s coyote-thistle is found at elevations below 1,640 feet (Preston et al. 2012), although the
occurrences at Tule Glide Ranch are at about 15 feet (California Department of Fish and Wildlife
2020b).

13B.9.4 Seasonal Patterns

Jepson’s coyote-thistle is a perennial herb that blooms between April and August (Preston et al.
2012). After setting seed in late summer, the plants remain dormant until the winter rainfall season.

13B.9.5  Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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1 13B.9.5.1 GIS Model Data Sources
2 The Jepson’s coyote-thistle model uses the following datasets:
3 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
4 Information Center 2019)
5 e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
6 Information Center 2019; California Department of Water Resources and GEI Inc. 2020,
7 California Department of Water Resources 2020, California Department of Water Resources
8 2021)
9 13B.9.5.2 Habitat Model Description
10 The habitat modeled for the species includes the natural communities and vegetation types within
11 which the species could occur. The extent of modeled habitat in the study area is depicted in
12 Figure 13B.9-1.
13 13B.9.5.2.1 Geographic Limits
14 The vegetation units included in the model occur throughout the statutory Delta.
15 13B.9.5.2.2 Additional Model Parameters
16 Modeled habitat includes the following types from the GIS model data sources:
17 e Vernal pool complex
18 o Vernal pool complex-Californian mixed annual/perennial freshwater vernal pool/swale
19 bottomland
20 o Californian mixed annual/perennial freshwater vernal pool/swale bottomland
21 o Vernal pool complex-Mediterranean California naturalized annual and perennial grassland
22 o Vernal pool complex-California annual herb/grass
23 e Grassland
24 o Mediterranean California naturalized annual and perennial grassland
25 o California annual herb/grass
26 Soil types associated with Jepson’s coyote-thistle were determined by overlaying the occurrence
27 locations from the CNDDB onto the SSURGO (Soil Survey Staff 2020). Soils mapped at occurrence
28 locations are clays. The following soil series in the statutory Delta show occurrences of Jepson’s
29 coyote-thistle and are used to refine the habitat model:
30 e C(lear Lake
31 e C(Capay
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13B.10 Delta Button-Celery (Eryngium racemosum)

13B.10.1 Legal Status

Delta button-celery is not listed under the ESA but is state-listed as endangered. This species’
NatureServe Ranking in the CNDDB is G1/S1, which means that globally (G) and within the state (S)
delta button-celery is considered to be critically imperiled (California Department of Fish and
Wildlife 2020a:I11, 60). This status is because it has relatively few, small populations in California
and because the habitat has been hydrologically altered and is subject to invasion by non-native
species.

The California Rare Plant Rank of 1B.1 for delta button-celery indicates that it is rare, threatened, or
endangered in California and elsewhere, and its state threat level (.1) indicates that it is seriously
threatened in California (California Department of Fish and Wildlife 2020a:iv, 60; California Native
Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.10.2 Range and Distribution within the Study Area

The current range of Delta button-celery in California is the northern San Joaquin Valley (Preston et
al. 2012). The CNDDB reports 26 occurrences for this species, 6 of which are possibly extirpated
(California Department of Fish and Wildlife 2020b), and 11 occurrences have not been observed in
the last 30 years.

Two occurrences are reported from the study area: one near Lathrop and one near Discovery Bay,
both of which are possibly extirpated (California Department of Fish and Wildlife 2020b).

13B.10.3 Habitat Requirements

Delta button-celery grows in seasonally flooded depressions within the floodplains of the San
Joaquin River, generally on clay soils (Preston et al. 2012). Because this habitat is periodically
inundated by floodwater, the associated plants are disturbance-tolerant wetland species, including
native herbaceous hydrophytes as well as invasive non-native species. Because historic flows of the
San Joaquin River have been altered by upstream dams and water diversions and by construction of
flood-control levees, the extent of suitable habitat appears to have been greatly diminished.

13B.10.4 Seasonal Patterns

Delta button-celery is an herbaceous perennial that blooms between June and August (Preston et al.
2012). After setting seed in late summer, the plants remain dormant until the depressions are
inundated by rain or flood waters.

13B.10.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.10.5.1 GIS Model Data Sources

The Delta button-celery model uses the following dataset:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

13B.10.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.10-1.

13B.10.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.10.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Valley-Foothill Riparian

o Naturalized Warm Temperate Riparian and Wetland

o Cynodon dactylon

o Lepidium latifolium

o Polygonum lapathifolium-Xanthium strumarium

o Southwestern North American riparian evergreen and deciduous woodland

o Acer negundo

o Quercus lobata

o Juglans hindsii and Hybrids

o Platanus racemosa

o Populus fremontii

o Salix gooddingii

o Salix laevigata

o Southwestern North American Riparian Wash/Scrub

o Baccharis pilularis

o Cephalanthus occidentalis

o0 Rosa californica

o Rubus armeniacus

o Salix exigua

o Salix lasiolepis
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o Salix lucida
o Sambucus nigra

o Vitis californica

To further refine the limits of the habitat model, vegetation polygons were added to the model only
where occurring on soil types associated with Delta button-celery. Soil types associated with Delta
button-celery throughout its range were determined by overlaying the CNDDB occurrences onto the
Soil Survey Geographic Database (SSURGO) (Soil Survey Staff, Natural Resources Conservation
Service 2020). Soils mapped at occurrence locations are associated with floodplains. Only two of
these soil series are found in the study area:

e Grangerville

e Columbia.
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13B.11 Spiny-Sepaled Button-Celery (Eryngium
spinosepalum)

13B.11.1 Legal Status

Spiny-sepaled button-celery is not listed under either ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G2/S2, which means that globally (G) and within the state (S) spiny-
sepaled button-celery is considered to be imperiled (California Department of Fish and Wildlife
2020a:111,60). This status is because it has relatively few, small populations in California.

The California Rare Plant Rank of 1B.2 for spiny-sepaled button-celery indicates that it is rare,
threatened, or endangered in California and elsewhere, and its state threat level (.2) indicates that it
is moderately threatened in California (California Department of Fish and Wildlife 2020a:iv,60;
California Native Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.11.2 Range and Distribution within the Study Area

The current range of spiny-sepaled button-celery in California runs along the eastern and western
edges of the San Joaquin Valley (Preston et al 2012). The CNDDB reports 108 occurrences of this
species, four of which are extirpated or possibly extirpated (California Department of Fish and
Wildlife 2020b). A total of 36 occurrences have not been observed in the last 20 years.

There is one occurrence of spiny-sepaled button-celery in the study area, located near the Byron
Airport (California Department of Fish and Wildlife 2020b). This occurrence is at the periphery of
the range and is the furthest north occurrence.

13B.11.3 Habitat Requirements

Spiny-sepaled button-celery grows in vernal pools and swales, along ephemeral and seasonal stream
channels, and roadside ditches, sometimes growing in adjacent grasslands (California Native Plant
Society 2020; Preston et al. 2012). In the study area, it grows in vernal pool complex habitat.

13B.11.4 Seasonal Patterns

Spiny-sepaled button-celery is a perennial herb that blooms between April and July (Preston et al.
2012). After setting seed in late summer, the plants remain dormant until fall rains inundate the
vernal pool habitat.

13B.11.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.11.5.1 GIS Model Data Sources

The spiny-sepaled button-celery model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).

13B.11.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.11-1.

13B.11.5.2.1 Geographic Limits

Within the statutory Delta, spiny-sepaled button-celery is restricted to Contra Costa County. Spiny-
sepaled button-celery ranges along the west side of the San Joaquin Valley as far north as Contra
Costa County, but it does not occur north of the Sacramento/San Joaquin Rivers.

13B.11.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

o Californian mixed annual/perennial freshwater vernal pool/swale bottomland

o Vernal pool complex—Mediterranean California naturalized annual and perennial grassland
o Vernal pool complex—~California annual herb/grass

o Vernal pool complex—Frankenia salina

o Vernal pool complex—Allenrolfea occidentalis

o Vernal pool complex—Distichlis spicata

o Vernal pool complex—Suaeda moquinii

o Vernal pool complex—Western North American disturbed alkaline marsh and meadow

o Vernal pool complex—vernal pool

o Vernal pool complex—alkaline wetland

o Vernal pool
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e Alkaline seasonal wetland complex
o Alkaline wetland
o Allenrolfea occidentalis
o Distichlis spicata
o Frankenia salina

o Suaeda moquinii

Soil types associated with spiny-sepaled button-celery occurrences were determined by overlaying
the occurrence locations from the CNDDB onto SSURGO (Soil Survey Staff, Natural Resources
Conservation Service 2020). The occurrences in the study area is located on soils of the Solano
series. Therefore, modeled habitat was limited to the following soil series:

e Solanoloam
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13B.12 Diamond-Petaled California Poppy

(Eschscholzia rhombipetala)

13B.12.1 Legal Status

Diamond-petaled California poppy is not listed under either ESA or CESA. This species’ NatureServe
Ranking in the California Natural Diversity Database (CNDDB) is G1/S1, which means that globally
(G) and within the state (S) the species is considered critically imperiled (California Department of
Fish and Wildlife 2020a:iii, 63). This status is a result of its extreme rarity (12 occurrences) and
small population sizes that make it very vulnerable to extirpation.

The California Rare Plant Rank of 1B.1 for diamond-petaled California poppy indicates that it is rare,
threatened, or endangered in California or elsewhere, and its state threat level (.1) indicates that it is
severely threatened in California (California Department of Fish and Wildlife 2020:iv, 20; California
Native Plant Society 2021). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.12.2 Range and Distribution within the Study Area

Diamond-petaled California poppy is endemic to California. Populations occur in the inner foothills
of the Diablo Range from Contra Costa County to Stanislaus County; in the La Panza Range, Temblor
Range, and Carrizo Plain of San Luis Obispo County; and, at a reported occurrence in the interior
North Coast Ranges in Glenn County (California Department of Fish and Wildlife 2021). The CNDDB
reports 12 occurrences for this species, two of which are considered to be extirpated (California
Department of Fish and Wildlife 2021).

There are three occurrences of diamond-petaled California poppy in the study area (California
Department of Fish and Wildlife 2021). One occurrence, at Antioch Dunes, and a second occurrence,
at Byron Hot Springs, are possibly extirpated. An occurrence at Bethany Reservoir State Recreation
Area is extant (California Department of Fish and Wildlife 2021).

13B.12.3 Habitat Requirements

Diamond-petaled California poppy is found in grasslands, generally on clay soils (California
Department of Fish and Wildlife 2021). Species associated with diamond-petaled California poppy
include native and non-native grasses, fiddleneck (Amsinckia spp.), filaree (Erodium spp.), Douglas’
silverpuffs (Microseris douglasii), dobie pod (Tropidocarpum gracile), round-leaf filaree (California
macrophylla), caulanthus (Caulanthus spp.), scorpionweed (Phacelia spp.), lotus (Acmispon spp.),
popcornflower (Plagiobothrys spp.), and other native and nonnative forbs.

13B.12.4 Seasonal Patterns

Diamond-petaled California poppy is a small annual herb that blooms in March and April (Hannan
and Clark 2012; California Native Plant Society 2021).
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13B.12.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.12.5.1 GIS Model Data Sources

The diamond-petaled California poppy model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018).

13B.12.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species would be expected to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.12-1.

13B.12.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.12.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Mediterranean California naturalized annual and perennial grassland

e (alifornia annual herb/grass group

Soil types associated with diamond-petaled California poppy were determined by overlaying the
occurrence locations from the CNDDB onto SSURGO (Soil Survey Staff, Natural Resources
Conservation Service 2020). Soils mapped at occurrence locations generally are clay. The following
soil series in the statutory Delta show occurrences of diamond-petaled California poppy:

e Rincon

e Linne

13B.12.6 References Cited

California Department of Fish and Wildlife. 2020. Special Vascular Plants, Bryophytes, and Lichens
List. Natural Diversity Database. January. Sacramento, CA.

California Department of Fish and Wildlife. 2021. Eschscholzia rhombipetala element occurrence
query. California Natural Diversity Database. RareFind 5, January 1, 2021 Version.

California Native Plant Society. 2021. Eschscholzia rhombipetala species query. Inventory of Rare and
Endangered Plants of California (online edition, version 8-3 0.39). Sacramento, CA. Available:
http://www.rareplants.cnps.org/detail/806.html . Accessed: January 11, 2020.

Delta Conveyance Project 13-78 December 2022
Draft EIS B ICF 103653.0.003


http://www.rareplants.cnps.org/detail/806.html

[EEY

= O O [e0] ~ o U1 W N =

U.S. Army Corps of Engineers Species Accounts—Part 1

Chico State Research Foundation, Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
2800_2899/ds2855.zip . Accessed: March 6, 2020.

Hannan, G. L., and C. Clark 2012. Eschscholzia rhombipetala. In Jepson Flora Project (eds.) Jepson
eFlora, https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=25218 . Accessed: January
13,2021.

ICF. 2017. Land Cover Mapping for the East Bay RCIS.
ICF. 2018. Land Cover Mapping for the Sand Hill Wind Project.

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture.
2020. Web Soil Survey. Available: https://websoilsurvey.nrcs.usda.gov/. Accessed: March 2020
through February 17, 2021.

Delta Conveyance Project 13-79 December 2022
Draft EIS B ICF 103653.0.003


ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=25218
https://websoilsurvey.nrcs.usda.gov/

This page intentionally left blank



U.S. Army Corps of Engineers Species Accounts—Part 1

i N W @ [
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures : Legend
) i
[ Central/Eastern Alternatives '
[ Bethany Alternative
] studyArea
@ = = County Boundary
Diamond-petaled
Pavh oy N California poppy
%
[ Modeled Habitat
4 - @ - »
80
2 wm?” RS " N ” 0 2 4
1 e e Miles
I =~
: N
I Sources: Central/Eastern Alts, DWR 2022
I - Bethany Alt, DWR 2022
L Habitat: ICF 2021
Dix0 !
- |
13 | enance
1 Clarksburg )\ ea 9 Sacramento
1
L. p
1
; b
i.q
;’m Hoo
g
5 " REnd L
" Islard Y Y @
&, 3
| Fl - r’
Pearson
S, 2 ’ P District o
I ey, Mmsr%% 4
Pzl X I T
&
-
’ P
| ] f’SolanC) % gise, . s S il D ’
» iThornton
8 20) ~ § er Newifiope »e - -
$ < Trdet
’59 l Q‘ rac
ev“d“ ¢ B ‘\&m\ﬁ' BeaverSl
gough J o ¢ 3
Stodt ” o 3 &
- g,‘ﬁ‘ ] yl §a
& omr g&; A %
. -
& 0 § ; shady
- 3
s Brantan;Andrus G ?
Island 4
Terminous
O raci
- ouldin
Islahd
» & Venice Island
‘ / s i
- 2.
P T A \&. b%%og /V i 2, . - wgh Bear Creek
= Py N Mandedile sher Creek
=% i s b a0, — ‘»‘ Islanis
£ b i 3 . = e and Rlnlge
> L 3 Tract
, * . 4 65 b — -~
A N @ ) A
N : — 2 /} % @9'3 a?i - Rive’
g e Oakicy N . ¢ g &
5 A . Rock Slough ‘ Bacon ” N s
2 O Island
i . Lower Roberts o
z - | —— Island \ O O
ough an
B ¥a “& Tast San Jc;?éﬁzlﬂ?ﬁ
5 L g B
; A +—%r% s N
B \ (Voodwa Upper Stati
£ indanSlough & llsland dones
ez — Tract
g D eryiBa L
g Contra Costa ; 4 o
< - Victoria Y Rive,
C yron Island ¥
; — 7 Tract' ¥ 4
4 \
5 o Union
@ - one Island West
=) Clifion 85 3t &
‘oT;r’?y P
Ot g d
& A
el 5l (Mantecalel)
.- e %
i; - - - 2 °m'°%831m
- w Bethany. O a m
- Reservoir .
= - 0
5 - -
B - P - R
z - 80 ' raLy
U (Gl
|
L -
E 1 vy
& [ | ‘:"g‘
1
Alameda :
X4
. ¢ 5« =
1 3 =
1 S
I Py Stanislaus:
1 Y4
& 1
o 24
- ! .
i Y4
Figure 13B.12-1. Diamond-Petaled California Poppy Modeled Habitat in the Study Area
Delta Conveyance Project December 2022

Draft EIS 13-81 ICF 103653.0.003



This page intentionally left blank



N

[«>RENoRN ool o)} Ul bW

[E

12
13
14
15
16

17
18
19
20
21

22

23
24
25
26
27
28
29
30
31
32
33
34
35

U.S. Army Corps of Engineers Species Accounts—Part 1

13B.13 San Joaquin Spearscale (Extriplex joaquinana)

13B.13.1 Legal Status

San Joaquin spearscale is not listed under either ESA or CESA. The species’ NatureServe Ranking in
the CNDDB is G2/S2, which means that globally (G) and within the state (S) the species is imperiled
(California Department of Fish and Wildlife 2020a:iii, 64).

The California Rare Plant Rank of 1B.2 indicates that San Joaquin spearscale is rare, threatened, or
endangered in California and elsewhere, with a threat level (.2) of moderately threatened in
California (California Department of Fish and Wildlife 2020a:iv, 64; California Native Plant Society
2020). Plants with rank of 1B may meet the definitions of rare, threatened, or endangered as defined
in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.13.2 Range and Distribution within the Study Area

Endemic to California, the range of San Joaquin spearscale includes Glenn, Colusa and Yolo Counties
to the north; Contra Costa, Santa Clara, San Benito, Napa, Solano, and Alameda Counties to the west;
and Sacramento, Fresno, Merced, and San Joaquin Counties to the south (California Department of
Fish and Wildlife 2020b). There are 127 occurrences, 114 of them extant (California Department of
Fish and Wildlife 2020b).

In the study area, San Joaquin spearscale is known from nine extant occurrences and two extirpated
occurrences, generally in the lower Sacramento Valley and in eastern Contra Costa County
(California Department of Fish and Wildlife 2020b). It has been observed at the Tule Glide Ranch
Preserve and Main Prairie in Yolo County and near Discovery Bay, Byron, and west of Clifton Court
Forebay, in Contra Costa County (California Department of Fish and Wildlife 2020b).

13B.13.3 Habitat Requirements

San Joaquin spearscale occurs in alkali grassland and meadows, and other seasonal wetlands with
alkaline soils (California Department of Fish and Wildlife 2020b). In the Central Valley of California,
it appears to be restricted to alkaline soils along the rims of former basins. It is also found in alkaline
and saline soils near creeks and seeps along the eastern flank of the inner North Coast Ranges
(Zacharias 2012; California Department of Fish and Wildlife 2020b). Similar soils occur in the
alluvial fans of Brushy, Kellogg, and Marsh Creeks along the northeastern edge of the San Joaquin
Valley. San Joaquin spearscale is generally found associated with other salt- or alkali-tolerant
species, including saltgrass (Distichlis spicata), alkali heath (Frankenia salina), bush seepweed
(Suaeda nigra), alkali weed (Cressa truxillensis), common spikeweed (Centromadia pungens), low
barley (Hordeum depressum), and iodine bush (Allenrolfea occidentalis) (California Department of
Fish and Wildlife 2020b). In many instances the species occurs with or is found near other
populations of special-status plants in the study area, such as brittlescale (Atriplex depressa)
(California Department of Fish and Wildlife 2020Db).
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13B.13.4 Seasonal Patterns

San Joaquin spearscale is an herbaceous annual that blooms between April and October (Zacharias
2012).

13B.13.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.13.5.1 GIS Model Data Sources

The San Joaquin spearscale model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).

13B.13.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.13-1.

13B.13.5.2.1 Geographic Limits

The habitat model encompasses the entire study area.

13B.13.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Alkali seasonal wetland complex

o Frankenia salina

o Allenrolfea occidentalis

o Distichlis spicata

o Alkaline wetland
e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland
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o Californian mixed annual/perennial freshwater vernal pool/swale bottomland

o Vernal pool complex—Allenrolfea occidentalis

o Vernal pool complex—Distichlis spicata

o Vernal pool complex—Frankenia salina

o Vernal pool complex—Suaeda moquinii

o Vernal pool complex—Western North American disturbed alkaline marsh and meadow
o Vernal pool complex—alkaline wetland

o Vernal pool complex—Mediterranean California naturalized annual and perennial grassland
o Vernal pool complex—California annual herb/grass

o Vernal pool

Grassland

o Mediterranean California naturalized annual and perennial grassland

o California annual herb/grass group

Soil types associated with San Joaquin spearscale were determined by overlaying the occurrence
locations from the CNDDB onto SSURGO (Soil Survey Staff, Natural Resources Conservation Service
2020). Soils mapped at occurrence locations are either clay or clay loam and generally alkaline. The
following soil series present in the statutory Delta show occurrences of San Joaquin spearscale:

e Altamont

e Brentwood

e (Capay

e (lear Lake

e Conejo

e Cropley

e Diablo

e Egbert

e Kimball

e Linne

e Marcuse

e Omni

e Pescadero

e Positas

e Reyes

e Rincon

e San Ysidro
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e Solano
e Sycamore

e Willows

13B.13.6 References Cited

California Department of Fish and Wildlife. 2020a. Special Vascular Plants, Bryophytes, and Lichens
List. California Natural Diversity Database. Quarterly publication. January. Sacramento, CA.

California Department of Fish and Wildlife. 2020b. Extriplex joaquinana Element Occurrence Query.
California Natural Diversity Database. RareFind 5, May 31, 2020 Version.

California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
Received October 22, 2020.

California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
Received March 10, 2021.

California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
Delineation Report—Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).

California Native Plant Society. 2020. Extriplex joaquinana species query. Inventory of Rare and
Endangered Plants of California (online edition, v8-3 0.39). Sacramento, CA. Available:
http://www.rareplants.cnps.org/detail /208.html . Accessed: June 4, 2020.

Chico State Research Foundation-Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available:
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip . Accessed: March
6, 2020.

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture.
2020. Web Soil Survey. Available: https://websoilsurvey.nrcs.usda.gov/.

Witham, C. W,, R. F. Holland, and J. Vollmar. 2014. Changes in the Distribution of Great Valley Vernal
Pool Habitats from 2005 to 2012 [ds1070]. Available:
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/1000_1099/ds1070.zip . Accessed: April
29, 2020.

Zacharias, E. H. 2012. Extriplex joaquinana. In: Jepson Flora Project (eds.), Jepson eFlora. Available:
https://ucjeps.berkeley.edu//eflora/eflora_display.php?tid=95362. Accessed: June 04, 2020.

Delta Conveyance Project 13-86 December 2022
Draft EIS B ICF 103653.0.003


http://www.rareplants.cnps.org/detail/208.html
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
https://websoilsurvey.nrcs.usda.gov/
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/1000_1099/ds1070.zip
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=95362

U.S. Army Corps of Engineers

Species Accounts—Part 1

a3

I N I\ 5 [
o}
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures Legend
. [ Central/Eastern Alternatives “
L 51 [ Bethany Alternative
N -
[ studyArea
75) R 50 = = County Boundary
- mencd .
cn&: . San Joaquin spearscale
DAVIS [ Modeled Habitat
4%y g : 0 2 4
- . ] - 2 80 p
- Sy p " p— s Miles
\\)
\ N Il
K Sources: Central/Eastern Alts, DWR 2022;
Bethany Alt, DWR 2022,
Habitat: ICF 2021
O
DixoI
113 all ﬁenance it
fas |l Sacramento
3
'
‘|z )
; & g RandSly
Islar
Haas% l‘i 104
/7 D 2
l
OQ_, 3 P[;as;rsigr Glanville}
Yoo % ‘ga Tract - “ 1
s % 1 e ™
4 &
Q « ¢ s d, ) v 58 - "~
G ormack-Williarmson a
Solano, 23 £ BZ4 Tad) | ) «‘w_,.‘o‘l
* 0 0
e 4 p = ] +a "
. § 20 = 9 F New' H»ope »e¢ o« -
\ 0‘9 1 2‘ Tract @wﬁ'
’ o’ BeavenSioug <
)} W "/, W
- 'mo&' - é‘“ “ L Q’S?
- dp 3 P4 ®
°%r g). A g
¥statén &
oéé‘ O § v’ Istla;t}:g_':“e Brack —
¥ ol 0? Tract ‘L
Brantan;Andrus G
Islant r
Terminous
0 racl
- ouldin
Islahd
e & Venice Island
/ v pape e i
: 2,
o b%%‘y,y = ugh Bear Creek
o S Vandelile her Creek
PO <% i o - ‘». Islantis
:4 = O Rindge
o‘,_% 0y Trdct
2 -~
4
A3 b \ 3 %
2 by )| . = o
oy Oakle 0 H g
y o RO » 2
= h z e ‘e .:\ ock Slough ‘ Bacon ” N o
5 . [V . Island Lower Roberts
2 o | Island
= - § s p L \ Lower L L
23 a - - 2 % & Jones éug an"d
o 4 > - By Tract D=
B STt e L] 2 a ” San Joaq‘umbgoggts
2 ' ~y— - S u Station, =
2 e Wl \ndonsiongs ¥ lciand Shnss
£ Tract
o &
re s D, O =F
2 Contra Costa 2 4
3 - — Victoria “d%'ﬁ‘@ﬁ
@ yron Island s
: R ont Tract" ¥ é
5 N
‘: Union \ .
& - C(I)Seﬂ‘ Island West ¢
slan’
oui y '
i antecalll)
2 -
' - - - e
-=" Beth HOLSCY 3
an)
- - - Reservo{r > - %06
e %
L w o
- - D 3 =
- - 80 h P -
= - - l'“
3 ' s
1 Ny
5 -
- U AR
:
B Alameda :
& ¢
: : £ ‘Jf 132
1 P =z
l %
1 .
I Py Stanislaus:
1 Y4
|
24
_ : .
o Y4
Figure 13B.13-1. San Joaquin Spearscale Modeled Habitat in the Study Area
Delta Conveyance Project December 2022

Draft EIS sl

ICF 103653.0.003



This page intentionally left blank



13

14
15
16
17

18
19
20

21
22
23
24
25
26
27

28

29

30
31

32
33

U.S. Army Corps of Engineers Species Accounts—Part 1

13B.14 Woolly Rose-Mallow (Hibiscus lasiocarpos var.
occidentalis)

13B.14.1 Legal Status

Woolly rose-mallow is not listed under either the federal ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G5T3/S3, which means that globally (G) and within the state the variety
(T) is considered vulnerable (California Department of Fish and Wildlife 2020a:iii,72). This status is
because it has a restricted range in California.

The California Rare Plant Rank of 1B.2 for wooly rose-mallow indicates that it is rare, threatened, or
endangered in California, and its state threat level (.2) indicates that it is moderately threatened in
California (California Department of Fish and Wildlife 2020a:iv, 72; California Native Plant Society
2020). Plants with a rank of 1B may meet the definitions of rare, threatened, or endangered as
defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.14.2 Range and Distribution within the Study Area

The current range of woolly rose-mallow in California includes the Sacramento Valley and the Delta
(Hill 2012). The CNDDB reports 173 occurrences for woolly rose-mallow, all but one of which are
presumed to be extant (California Department of Fish and Wildlife 2020b). A total of 73 occurrences
have not been observed in the last 20 years.

There are 120 occurrences of woolly rose-mallow in the study area, located throughout much of the
study area’s tidal area. All but one of the occurrences are presumed to be extant.

13B.14.3 Habitat Requirements

Habitat for woolly rose-mallow consists of freshwater emergent wetlands, including both tidal and
nontidal wetlands. It also occurs in the tidal zone of riparian scrub and on riprap. Associated species
include tules (Schoenoplectus spp.), cattails (Typha spp.), other wetland species, and willows (Salix
spp.) and other riparian shrubs (California Department of Fish and Wildlife 2020b). Woolly rose-
mallow is found from sea level to 510 feet elevation (California Department of Fish and Wildlife
2020b).

13B.14.4 Seasonal Patterns

Woolly rose-mallow is a perennial herb that blooms between July and November (Hill 2012).

13B.14.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.14.5.1 GIS Model Data Sources

The woolly rose-mallow model uses the following datasets:
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e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.14.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.14-1.

13B.14.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.14.5.2.2 Additional Model Parameters

Woolly rose-mallow primarily grows within the upper tidal zone, at the interface between tidal
waters and terrestrial vegetation. Within the study area, woolly rose-mallow habitat was
geographically bounded by the area extending 10 feet on both sides of the landward boundary of all
vegetation types in the tidal perennial aquatic natural community. This area is expected to
encompass the upper tidal zone that experiences daily tidal inundation. Additional habitat for
woolly rose-mallow is present along the margins of nontidal perennial wetlands. Within the study
area additional primary woolly rose-mallow habitat was geographically bounded by the area
extending 10 feet on both sides of the boundary of all vegetation types in the nontidal perennial
aquatic natural community.

Modeled habitat includes the following types from the GIS model data sources.

e Tidal perennial aquatic

o Azolla (filiculoides, microphylla)

O

O

o}

o}

o}

Eichhornia crassipes

Lemna (minor) and relatives

Ludwigia (hexapetala, peploides)

Naturalized temperate Pacific freshwater vegetation
Temperate freshwater floating mat

Temperate Pacific tidal salt and brackish meadow
Water

Natural channel

Tidal channel

e Nontidal perennial aquatic

o Azolla (filiculoides, microphylla)

o}

Eichhornia crassipes
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o Lemna (minor) and relatives

o Ludwigia (hexapetala, peploides)

o Naturalized temperate Pacific freshwater vegetation
o Temperate freshwater floating mat

o Temperate Pacific freshwater aquatic bed

o Water

o Conveyance channel

o Natural channel
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13B.15 Delta Tule Pea (Lathyrus jepsonii var. jepsonii)
13B.15.1 Legal Status
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Delta tule pea is not listed under either ESA or CESA. The species’ NatureServe Ranking in the
CNDDB is G5T2/S2, which means that the species has a global (G) population that is secure, but the
status of this particular variety (T2) indicates that it is imperiled because of very restricted range,
very few populations (often 20 or fewer), steep declines, or other factors making it very vulnerable
to extirpation (California Department of Fish and Wildlife 2020a:iii,72). The state rank (52)
indicates that it is considered imperiled (California Department of Fish and Wildlife 2020a:iii).

The California Rare Plant Rank of 1B.2 for Delta tule pea indicates that it is rare, threatened, or
endangered in California and elsewhere, and its state threat level (.2) indicates that it is moderately
threatened in California (California Native Plant Society 2020; California Department of Fish and
Wildlife 2020a:iv, 72). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered, as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.15.2 Range and Distribution within the Study Area

Delta tule pea is endemic to the Delta, ranging from Sacramento and Solano Counties in the north,
Napa and Sonoma Counties in the west, and Contra Costa and San Joaquin Counties in the south
(Steele and Isely 2012). Delta tule pea has 133 occurrences, two of which are listed as possibly
extirpated (California Department of Fish and Wildlife 2020b). The species occurs throughout the
statutory Delta and along the Napa River around Dutchman Slough (California Department of Fish
and Wildlife 2020b).

In the study area, there are 62 occurrences of Delta tule pea, one of which is possibly extirpated
(California Department of Fish and Wildlife 2020b); it grows at and immediately above the tidal
zone in marshes and along rivers and streams. Delta tule pea is found throughout all the major tidal
slough channels in Suisun Marsh and has been observed near Hass Slough, Snodgrass Slough, Lost
Slough, on Ryer Island, Staten Island, Andrus Island, Bouldin Island, Rough and Ready Island,
Browns Island, Winter Island, on the banks of the Middle River by the Upper and Lower Jones
Tracts, and near Collinsville and Pittsburgh, and other locations throughout the Delta (California
Department of Fish and Wildlife 2020b). Delta tule pea also occurs within the tidal zone along
Calhoun Cut and Barker Slough in the Cache Slough area (Witham and Kareofelas 1994:15).

A total of 26 Delta tule pea stands were located during Delta Habitat Conservation and Conveyance
Program 2009 surveys (California Department of Water Resources 2011:2-9). The stand locations
ranged from Elk Slough near Courtland to Middle River near Victoria Island. The number of
individuals recorded at each stand ranged from 1 to 50 plants, although the habit of this perennial
vine (i.e., climbing through and over other plants) sometimes made it difficult to count. One
individual Delta tule pea plant was found in tidal marsh on the southwest portion of Webb Tract
during the 2010 surveys, and four stands of Delta tule pea were found during the 2011 surveys
(California Department of Water Resources 2011:4-2, 6-2). These stands were found on in-channel
islands and riprapped levees on the South Mokelumne River north of Bouldin Island, Old River near
Fay Island, and the San Joaquin River near Prisoner’s Point on Mandeville Island. Each stand
contained between one and five individual plants.
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13B.15.3 Habitat Requirements

Delta tule pea occurs along tidal streams and on the borders of fresh and brackish marshes from 0 to
13 feet in elevation (Grewell et al. 2007:140; California Native Plant Society 2020). It has been
observed to co-occur with or near other special status plant species, such as soft bird’s-beak
(Chloropyron molle ssp. molle), Mason'’s lilaeopsis (Lilaeopsis masonii), Suisun Marsh aster
(Symphyotrichum lentum), and delta mudwort (Limosella australis) (Witham and Kareofelas
1994:15; California Department of Fish and Wildlife 2020b).

Delta tule pea was found in riparian forest, riparian scrub, tidal marsh, and exposed mudbanks on
in-channel islands during 2009 surveys (California Department of Water Resources 2011:2-9). In
2009, Delta tule pea was commonly found growing with bulrush (Schoenoplectus spp.) and other
associates, including arroyo willow (Salix lasiolepis), common reed (Phragmites australis), American
dogwood (Cornus sericea), hedge false bindweed (Calystegia sepium), marsh pennywort
(Hydrocotyle spp.), Himalayan blackberry (Rubus armeniacus), California rose (Rosa californica),
California grape (Vitis californica), narrow-leaved willow (Salix exigua), and narrow-leaved cattail
(Typha angustifolia). Associated species recorded during 2010 surveys included cattail species
(Typha spp.), seep monkeyflower (Mimulus guttatus), bog rush (Juncus effusus), dallis grass
(Paspalum dilatatum), Santa Barbara sedge (Carex barbarae), and hedge false bindweed (California
Department of Water Resources 2011:4-2).

13B.15.4 Seasonal Patterns

Delta tule pea is a perennial herb that blooms between May and September (Steele and Isely 2012).
Population trends of Delta tule pea have not been documented. According to the California Native
Plant Society (2020), most known occurrences are small.

13B.15.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.15.5.1 GIS Model Data Sources

The Delta tule pea model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.15.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.15-1.
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13B.15.5.2.1 Geographic Limits

The model encompasses the entire study area. Delta tule pea grows within the upper tidal zone, at
the interface between tidal waters and terrestrial vegetation, typically climbing up and into the
adjacent vegetation. Within the study area, the Delta tule pea model consists of tule (Schoenoplectus)
and cattail (Typha) dominated tidal wetlands and other nontidal vegetation types listed below,
geographically bounded by the area extending 30 feet landward from the boundary of the tidal
brackish emergent wetland and tidal freshwater perennial aquatic natural community vegetation
types. Where tidal brackish emergent wetland and tidal freshwater perennial aquatic natural
communities are absent, additional modeled habitat consists of the nontidal vegetation types
geographically bounded by the area extending 30 feet landward from the boundary of the tidal
channel vegetation type. This area is expected to encompass the channel banks at and above the
upper tidal zone that experiences daily tidal inundation.

13B.15.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Tidal perennial aquatic
o Tidal channel
e Tidal brackish emergent wetland
o Schoenoplectus (acutus, californicus)
o Typha (angustifolia, domingensis, latifolia)
e Tidal freshwater emergent wetland
o Schoenoplectus (acutus, californicus)
o Typha (angustifolia, domingensis, latifolia)
o Naturalized warm-temperate riparian and wetland
o Lepidium latifolium
o Phragmites australis—Arundo donax
o Freshwater emergent wetland
o Cynodon dactylon
e Valley/foothill riparian
o Acer negundo
o Alnus rhombifolia
o Baccharis pilularis
o Cephalanthus occidentalis
o Cornus sericea
o Eucalyptus spp.—Ailanthus altissima, Robinia pseudoacacia
o Fraxinus latifolia

o Juglans hindsii and hybrids
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Lepidium latifolium
Quercus agrifolia
Quercus lobata
Platanus racemosa
Populus fremontii
Robinia pseudoacacia
Rosa californica
Rubus armeniacus
Salix exigua

Salix gooddingii
Salix laevigata
Salix lasiolepis
Salix lucida
Sambucus nigra
Vitis californica

Forested wetland

Introduced North American Mediterranean woodland and forest

Naturalized warm-temperate riparian and wetland
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Southwestern North American riparian evergreen and deciduous woodland

Southwestern North American introduced riparian scrub

Southwestern North American riparian/wash scrub

Scrub shrub wetland

Vancouverian riparian deciduous forest

e (Grassland

o}

O

o}

O

Mediterranean California naturalized annual and perennial grassland

Conium maculatum-Foeniculum vulgare

Cynodon dactylon

Centaurea (solstitialis, melitensis)

e Developed

O

Semi-agricultural/right-of-way

e Agriculture

o}

Upland herbaceous
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13B.16 Legenere (Legenere limosa)

13B.16.1 Legal Status
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Legenere is not listed under either the federal ESA or CESA. Its NatureServe Ranking in the CNDDB
is G2/S2, which means that globally (G) and within the state (S) it is considered imperiled or at high
risk of extinction due to its very restricted range, very few populations (often 20 or fewer), steep
population declines, or other factors making it vulnerable to extirpation (California Department of
Fish and Wildlife 2020a:iii, 79).

The California Rare Plant Rank of 1B.1 for legenere indicates that it is rare, threatened, or
endangered in California and elsewhere, and it is seriously endangered in California, with a threat
level (.1) of seriously threatened in California (California Native Plant Society 2020; California
Department of Fish and Wildlife 2020a:iv,79). Plants with a rank of 1B may meet the definitions of
rare, threatened or endangered as defined in CEQA Section 15380 (California Department of Fish
and Wildlife 2020a:i).

13B.16.2 Range and Distribution within the Study Area

Legenere’s range extends from southwestern Shasta County to southern Santa Clara County (Morin
2012). It is found on bottomlands and alluvial terraces in the Sacramento Valley with its distribution
at the south end of the Sacramento Valley bifurcated by the Sacramento-San Joaquin River Delta
(California Department of Fish and Wildlife 2020b). It occurs in the extreme northeastern part of the
San Joaquin Valley and is also found on valley floors and margins in both the northern end of the
South Coast Range in San Mateo, Alameda, and Santa Clara Counties and the southern end of the
North Coast Range in Sonoma and Napa Counties (California Department of Fish and Wildlife
2020b). The CNDDB records 74 extant occurrences (83 total occurrences, 8 of which are extirpated
and 1 of which is possibly extirpated) (California Department of Fish and Wildlife 2020b).

Legenere has been reported in the study area from four occurrences in vernal pools, vernal swales,
and alkaline flats in vernal pool grasslands in the greater Jepson Prairie area (Witham 2006:16;
Barbour et al. 2007:25; California Department of Fish and Wildlife 2020b). Surveys in 2009
documented a fifth occurrence in the study area, consisting of two stands of legenere growing in a
roadside ditch in a vernal pool grassland on lands managed by the Stone Lakes National Wildlife
Refuge (California Department of Water Resources 2011:2-10). These stands ranged in size from 20
to 50 individuals. Associated species included small stipitate popcornflower (Plagiobothrys stipitatus
var. micranthus), white water-buttercup (Ranunculus aquatilis), rayless goldfields (Lasthenia
glaberrima), and bractless hedge-hyssop (Gratiola ebracteata). The nonnative competitor waxy
mannagrass (Glyceria declinata), which also was found in the areas where legenere was
documented, is considered a potential threat to the population. Additionally, the area where
legenere was found is disked annually to provide a firebreak between the roadway and grassland.

Eighteen stands of legenere were found during the follow-up 2010 surveys at Stone Lakes National
Wildlife Refuge (California Department of Water Resources 2011:4-2). Numbers of individuals
ranged from 1 to more than 1,000 per stand. All stands were found in grassland or grassland with
disturbed vernal pools on grazed lands. The dramatic increase in the abundance of legenere plants
documented in 2010 was attributed to the significant increase in rainfall during winter 2009/2010.
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Legenere was found with water-starwort (Callitriche spp.), small stipitate popcornflower, rayless
goldfields, curly dock (Rumex crispus), vernal buttercup (Ranunculus bonariensis), pale spikerush
(Eleocharis macrostachya), Pacific foxtail (Alopecurus saccatus), and turkey tangle frogfruit (Phyla
nodiflora).

No occurrences of legenere were documented during the 2011 surveys (California Department of
Water Resources 2011:6-2).

Recorded occurrences in western Sacramento and San Joaquin Counties are immediately east of the
eastern boundary of the study area.

13B.16.3 Habitat Requirements

Throughout its distribution, legenere occurs in vernal pools, vernal swales, pools in seasonal
streambeds, vernal marshes, and stock ponds (California Department of Fish and Wildlife 2020b).
Occurrence records often state that it is found with long inundation indicator species, such as pale
spikerush (Eleocharis macrostachya) and smooth goldfields (Lasthenia glaberrima) (Witham
2006:16; Barbour et al. 2007:25; California Department of Fish and Wildlife 2020b). However,
throughout its range, it can occur in pools of various sizes and depths (Barbour et al. 2007:6,25).

13B.16.4 Seasonal Patterns

Legenere is a semiaquatic annual herb that blooms between May and June (Morin 2012). In a large
multiple-year vernal pool study, the occurrence of vegetative plants in particular vernal pools was
found to fluctuate in response to environmental factors with the species disappearing and
reappearing in some years (Buck 2004:28; Barbour et al. 2007:62). Legenere species may respond
positively to dry season soil disturbances, as one occurrence in Sacramento County was reported to
support up to 1,000 to 10,000 plants in 1991 despite having been “...disked annually for firebreak,”
but no plants were observed during a 2007 survey (California Department of Fish and Wildlife
2020b).

13B.16.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.16.5.1 GIS Model Data Sources

The legenere model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).
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13B.16.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented. The extent of modeled habitat in the study area is depicted
in Figure 13B.16-1.

13B.16.5.2.1 Geographic Limits

The habitat model for legenere encompasses the entire study area, except for Alameda and Contra
Costa Counties. No legenere occurrences are known from the study area in these counties.

13B.16.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Vernal pool complex

e Vernal pool complex-Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

e (Californian mixed annual/perennial freshwater vernal pool/swale bottomland
e Vernal pool complex-vernal pool

e Vernal pool
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13B.17 Heckard’s Pepper Grass (Lepidium latipes var.

heckardii)

13B.17.1 Legal Status

Heckard’s peppergrass (Lepidium latipes var. heckardii) is not listed under either the federal ESA or
CESA. Its NatureServe Ranking in the CNDDB is G4T1/S1, which means that globally (G) the species
as a whole is apparently secure across its overall distribution, but this variety (T1) is critically
imperiled because of extreme rarity due to very restricted range, very few populations (often five or
fewer populations), very steep population declines, or other factors making it very vulnerable to
extirpation (California Department of Fish and Wildlife 2020a:iii, 80). The state rank (S1) indicates
that it is considered critically imperiled in California (California Department of Fish and Wildlife
2020a:iii).

The California Rare Plant Rank of 1B.2 for Heckard’s peppergrass indicates that it is rare,
threatened, or endangered in California and elsewhere, and it is considered to be moderately
threatened in California (California Native Plant Society 2020; California Department of Fish and
Wildlife 2020a:iv,80). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

Heckard’s peppergrass was originally described by Rollins (1993a:47) and included in Rollins’
treatment of the Brassicaceae in the first edition of The Jepson Manual (Rollins 1993b:429). The
treatment of the Brassicaceae in The Jepson Manual second edition did not list Heckard’s
peppergrass as a separate variety, noting that the two varieties are sometimes found growing
together (Al-Shehbaz 2012). However, California Native Plant Society (2020) and the CNDDB
(California Department of Fish and Wildlife 2020a, 2020b) continue to recognize Heckard’s
peppergrass as a distinct variety.

13B.17.2 Range and Distribution within the Study Area

Heckard’s peppergrass is endemic to California and is known from 14 occurrences (California
Department of Fish and Wildlife 2020b). The reported range of Heckard’s peppergrass extends from
Glenn and Colusa Counties to Solano and Sacramento Counties, with a single occurrence in Merced
County (California Department of Fish and Wildlife 2020b). Its distribution includes the alkaline soil
areas to the southeast and south of the City of Woodland and at the CDFW Tule Ranch unit of the
CDFW Yolo Bypass Wildlife Area (Tule Ranch) in Yolo County (Dean 2009:8; Witham 2003:8;
California Department of Fish and Wildlife 2020b). Populations of Heckard’s peppergrass at the Tule
Ranch site are sparse but dispersed throughout the site (Witham 2003:9).

Five occurrences of Heckard’s peppergrass have been observed in the study area. Two occurrences
are present west of the Yolo Bypass in Yolo County in the area of the Tule Ranch (Witham 2003:13;
California Department of Fish and Wildlife 2020b).

In Solano County, Heckard’s peppergrass has been reported from and along Haas Slough, but that
occurrence was last observed by Jepson in 1891 (California Department of Fish and Wildlife 2020b).
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Aerial imagery indicates that the Haas Slough occurrence is likely to have been extirpated by the
spread of intensive agriculture along both sides of the slough.

One occurrence of Heckard'’s peppergrass (EO12) was recorded in the study area during 2009
surveys on lands managed by Stone Lakes National Wildlife Refuge (California Department of Water
Resources 2011:2-10). This population contained 150 individuals and was located on a slope
alongside a linear depression within a grazed grassland. Associated species included Pacific foxtail
(Alopecurus saccatus) and small stipitate popcornflower (Plagiobothrys stipitatus var. micranthus).

A second occurrence of Heckard’s peppergrass (EO 15), consisting of three stands, were found at the
Stone Lakes National Wildlife Refuge during 2010 surveys (California Department of Water
Resources 2011:4-2). The stands ranged from 75 to 500 individuals. Heckard’s peppergrass was
found growing with common mouse-ear chickweed (Cerastium fontanum), small stipitate
popcornflower (Plagiobothrys stipitatus var. micranthus), Great Valley gumplant (Grindelia
camporum), spikeweed (Centromadia sp.), dwarf peppergrass (Lepidium latipes var. latipes), annual
bluegrass (Poa annua), tiny mousetail (Myosurus minimus), redstem filaree (Erodium cicutarium),
curly dock (Rumex crispus), pineapple weed (Matricaria discoidea), pale spikerush (Eleocharis
macrostachya), and ryegrass (Festuca perenne).

Heckard'’s peppergrass was not found during 2011 surveys (California Department of Water
Resources 2011:6-2).

13B.17.3 Habitat Requirements

Populations near the city of Woodland occur on alkaline flats and mesic alkaline grasslands that
were once contoured rice fields on Pescadero silty clay, saline-alkaline, and Capay clay soils (Soil
Survey Staff 2020). On the Tule Ranch site in the Yolo Bypass and on the East Wilcox and Gridley
Ranches in Solano County, it occurs in grazed grassland in vernal pool complex areas with slightly
alkaline soils (Witham 2003:9, 2006:16; California Department of Fish and Wildlife 2020b).
Occurrence records and survey reports suggest that Heckard’s peppergrass is closely associated
with Sacramento Valley populations of alkali milk-vetch (Astragalus tener var. tener), another rare
species (Dean 2009:8; California Department of Fish and Wildlife 2020b).

13B.17.4 Seasonal Patterns

Heckard'’s peppergrass is an annual herb that blooms between March and May (Al-Shehbaz 2012).

13B.17.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.17.5.1 GIS Model Data Sources

The Heckard’s peppergrass model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)
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e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants, Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).

13B.17.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented. The extent of modeled habitat in the study area is depicted
in Figure 13B.17-1.

13B.17.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.17.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

o Vernal pool complex—Mediterranean California naturalized annual and perennial grassland
o Vernal pool complex—~California annual herb/grass
o Californian mixed annual/perennial freshwater vernal pool/swale bottomland
o Vernal pool complex—alkaline wetland
o Vernal pool complex—Allenrolfea occidentalis
o Vernal pool complex—Distichlis spicata
o Vernal pool complex—Frankenia salina
o Vernal pool complex—Suaeda moquinii
o Vernal pool complex-vernal pool
e Alkaline seasonal wetland

o Alkaline wetland
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13B.18 Mason’s Lilaeopsis (Lilaeopsis masonii)

13B.18.1 Legal Status
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Mason'’s lilaeopsis is state-listed as rare under the California Native Plant Protection Act (November
1979). It is not listed under the federal ESA or CESA. Its NatureServe Ranking in the CNDDB is
G2/S2, which means that globally (G) and within the state (S), the species is considered imperiled
(California Department of Fish and Wildlife 2020a:iii, 82).

The California Rare Plant Rank of 1B.1 for Mason'’s lilaeopsis indicates that it is rare, threatened, or
endangered in California and elsewhere, and it is seriously endangered in California (California
Native Plant Society 2020; California Department of Fish and Wildlife 2020a:iv,82). Plants with a
rank of 1B may meet the definitions of rare, threatened, and endangered as defined in CEQA Section
15380 (California Department of Fish and Wildlife 2020a:iii).

A taxonomic review concluded that Mason’s lilaeopsis is genetically indistinguishable from the more
common and widespread Lilaeopsis occidentalis and that the morphological differences observed
between the coastal and inland forms are due to environmental plasticity (Fiedler et al. 2011:142).
The report recommends not recognizing L. masonii as a separate species and recommends removing
it from the State’s list of rare plants. However, the paper acknowledges that L. masonii has been
useful as an umbrella species for conservation planning efforts.

13B.18.2 Range and Distribution within the Study Area

Mason'’s lilaeopsis is endemic to California and is known from 198 occurrences, all but one of which
are presumed extant (California Department of Water Resources 2011; California Department of
Fish and Wildlife 2020b). The range of Mason’s lilaeopsis extends from Napa and Solano Counties in
the north, to Contra Costa and Alameda Counties in the south, to Marin County in the west, and to
Sacramento and San Joaquin Counties in the east (California Department of Fish and Wildlife
2020b).

Mason’s lilaeopsis is found throughout the Delta along rivers and sloughs; the majority of known
occurrences (158) are within the study area (California Department of Water Resources 2011;
California Department of Fish and Wildlife 2020b). Most occurrences are from the central and west
Delta. In the south Delta, occurrences are predominately along Old River and Middle River. In the
north Delta, it occurs in the Cache Slough complex and near Delta Meadows.

Over 300 stands of Mason'’s lilaeopsis were found during 2009 surveys (California Department of
Water Resources 2011), including sites north of Prospect and Liberty Islands, an almost 12-mile-
long stand of plants along the banks of the Deep Water Ship Channel, and scattered locations along
the Yolo Bypass toe drain. Nineteen stands of Mason'’s lilaeopsis were found during 2010 surveys
(California Department of Water Resources 2011). Mason'’s lilaeopsis was found in tidal freshwater
emergent wetlands on the waterways between Webb Tract and Woodward Island, the south shore
of Bacon Island, and the southeast corner of Fabian Tract on Old River. Twenty-six additional stands
of Mason’s lilaeopsis were found during 2011 surveys on in-channel islands, levees, and old wooden
pilings along the South Mokelumne River north of Bouldin Island, San Joaquin River near Prisoner’s
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Point on Mandeville Island, and Old River near Fay Island (California Department of Water
Resources 2011).

13B.18.3 Habitat Requirements

Mason’s lilaeopsis is found in relatively unvegetated areas in brackish or freshwater habitats that
are inundated by waves or tides such as estuarine wetlands and immediately below the banks of
tidal sloughs, rivers, and creeks (Golden and Fiedler 1991:5; Fiedler and Zebell 1993:6; California
Department of Fish and Wildlife 2020b; California Native Plant Society 2020). It is a colonizing
species that establishes on newly deposited or exposed sediments (California Native Plant Society
2020). Some reports suggest that Mason'’s lilaeopsis is not substrate-specific, because it is found in
organic mucks, silty clays, and even pure sand throughout its range (Golden and Fiedler 1991:5).
Other reports find that it prefers low tidal flats on clay or silty soils (Witham and Kareofelas 1994).
It is occasionally found distributed in soil pockets along riprap-lined levees (Golden and Fiedler
1991:5) and along the edges of tule marshes (Witham and Kareofelas 1994:16;). It has been found in
areas with high soil salinity, but those sites might not be optimal habitat (Fiedler and Zebell
1993:33). Within the Delta, Mason’s lilaeopsis is not found upstream from where tides affect water
levels (Suisun Ecological Workgroup 1997:11).

Plant species commonly associated with Mason’s lilaeopsis in the Delta include California bulrush
(Schoenoplectus californicus), whorled marsh pennywort (Hydrocotyle verticillata), and low bulrush
(Isolepis cernua) (Golden and Fiedler 1991:6-7). In the sloughs west of Liberty Island at the south
end of the Sacramento River Deep Water Ship Channel, Mason'’s lilaeopsis grows in a narrow band
between the mudflats and mesic terrestrial vegetation. In Suisun Marsh and other places, Mason’s
lilaeopsis is predominantly associated with California tule, low bulrush, and three-ribbed
arrowgrass (Triglochin striata) (Suisun Ecological Workgroup 1997:11; California Department of
Fish and Wildlife 2020b). During the Delta Habitat Conservation and Conveyance Program 2009 to
2011 surveys, some of the species associated with Mason'’s lilaeopsis included hardstem bulrush
(Schoenoplectus acutus), water iris (Iris pseudacorus), marshpepper (Persicaria hydropiper), giant
reed (Arundo donax), whorled marsh pennywort, nutsedge (Cyperus sp.), iris-leaved rush (Juncus
xiphioides), common buttonbush (Cephalanthus occidentalis), red willow (Salix laevigata), smooth
beggartick (Bidens laevis), alkali weed (Cressa truxillensis), water pygmyweed (Crassula aquatica),
Himalayan blackberry (Rubus armeniacus), common reed (Phragmites australis), sneezeweed
(Helenium puberulum), Pacific aster (Symphyotrichum chilense), Santa Barbara sedge (Carex
barbarae), common rush (Juncus effusus), seep monkeyflower (Mimulus guttatus), dallis grass
(Paspalum dilatatum), and hedge false bindweed (Calystegia sepium) (California Department of
Water Resources 2011:2-10, 4-3, 6-3).

13B.18.4 Seasonal Patterns

Mason’s lilaeopsis is a semi-aquatic perennial herb that blooms between April and November
(Constance and Wetherwax 2012).

13B.18.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.18.5.1 GIS Model Data Sources

The Mason’s lilaeopsis model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021).

13B.18.5.2 Habitat Model Description

Mason'’s lilaeopsis grows within the upper tidal zone, at the interface between tidal waters and
terrestrial vegetation. It grows in barren soil microsites within many different vegetation alliances
but also grows in unvegetated areas, such as on the riprap of levees and areas with waterside
development. Therefore, the habitat model for Mason’s lilaeopsis is based primarily on the tidal
perennial habitat land cover type, which includes the tidal channel habitat type of both the Delta
Vegetation and Land Use Update and the DWR 2020 Aquatic Resources Delineation (Figure 13B-17).
Within the project area, Mason'’s lilaeopsis habitat was geographically defined as the area extending
10 feet landward from the boundary of the tidal channel land cover type. This area is expected to
encompass the upper tidal zone that experiences daily tidal inundation and deposition of
waterborne sediments. It encompasses many different vegetation types, but it also includes
developed areas and levees where riprap has been placed. The extent of modeled habitat in the
study area is depicted in Figure 13B.18-1.

13B.18.5.2.1 Geographic Limits

Mason'’s lilaeopsis is distributed throughout the tidally influenced portions of the study area.

13B.18.5.2.2 Additional Model Parameters

A constraint layer was created in the geographic information system (GIS) to remove modeled
habitat areas that were deemed unsuitable, including the interior of Clifton Court Forebay and, after
inspection of aerial site photography, other areas such as boat docks and port facilities.
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Figure 13B.18-1. Mason’s Lilaeopsis Modeled Habitat in the Study Area

Delta Conveyance Project 13-121 December 2022
Draft EIS ; ICF 103653.0.003



This page intentionally left blank



U.S. Army Corps of Engineers Species Accounts—Part 1

13B.19 Delta Mudwort (Limosella australis)
13B.19.1 Legal Status
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Delta mudwort is not listed under either the federal ESA or CESA. Its NatureServe Ranking in the
CNDDB is G4G5/S2, which means that globally (G) the species as a whole is secure to apparently
secure across its overall distribution, but some factors of concern, such as narrow habitat or
continuing threats, do exist (California Department of Fish and Wildlife 2020a:iii,83). The state rank
(S) indicates that it is considered imperiled, meaning at high risk of extinction due to very restricted
range, very few populations (often 20 or fewer), steep declines, or other factors making it vulnerable
to extirpation (California Department of Fish and Wildlife 2020a:iii).

The California Rare Plant Rank of 2B.1 for Delta mudwort indicates that it is rare, threatened, or
endangered in California, but more common elsewhere, with a threat level (.1) of seriously
threatened in California (California Native Plant Society 2020:iv,83; California Department of Fish
and Wildlife 2020a). Plants with a rank of 2B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.19.2 Range and Distribution within the Study Area

In California, Delta mudwort is found primarily in the Sacramento-San Joaquin River Delta (Delta)
region (Wetherwax 2012). In the Delta, it extends from Solano County in the north, San Joaquin
County in the south, Contra Costa County in the west, and Sacramento County in the east. Outside of
California, it can be found in British Columbia, on the east coast of North America, and in Europe
(Wetherwax 2012). On the east coast of the United States, it is threatened by habitat destruction
(California Native Plant Society 2020).

In the study area, Delta mudwort occurs in the tidal zones of marshes, rivers, and creeks,
predominantly in the central area of the statutory Delta. Of the 59 reported occurrences of Delta
mudwort in California, 58 are located in the study area, and all are presumed extant (California
Department of Fish and Wildlife 2020b). It has been observed in the tidal zone along Calhoun Cut
and Barker Slough (Witham and Kareofelas 1994:17), in the Miner Slough Wildlife Area, along
Montezuma Slough, near Three Mile Slough, at Brown’s Island, near Collinsville, and at other
locations throughout the Delta (California Department of Fish and Wildlife 2020b).

Thirty-four stands of Delta mudwort were recorded during 2009 surveys conducted as part of the
Delta Habitat Conservation and Conveyance Program (California Department of Water Resources
2011:2-10). Delta mudwort was found growing on exposed mudflats and mudbanks in tidal marshes
in the central Delta from Walnut Grove to Clifton Court Forebay (California Department of Water
Resources 2011:2-10). An additional four stands of Delta mudwort were recorded during 2011
surveys, mainly on in-channel islands as well as riprapped levees on the South Mokelumne River
north of Bouldin Island and the San Joaquin River near Prisoners Point on Mandeville Island
(California Department of Water Resources 2011:6-2).
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13B.19.3 Habitat Requirements

Delta mudwort grows on intertidal flats and muddy banks of watercourses in estuarine areas,
surrounded by brackish or freshwater marsh and riparian scrub vegetation. It is found in brackish
and freshwater tidal marsh and riparian scrub plant communities along with Mason’s lilaeopsis
(Lilaeopsis masonii) immediately below the tidal elevation where Delta tule pea (Lathyrus jepsonii
var. jepsonii) and Suisun Marsh aster (Symphyotrichum lentum) are commonly found (Witham and
Kareofelas 1994:16).

In addition to Mason’s lilaeopsis, Delta mudwort was often found intermixed with associates, such
as whorled marsh pennywort (Hydrocotyle verticillata), water pygmyweed (Crassula aquatica), and
low bulrush (Isolepis cernua) during the 2009 surveys (California Department of Water Resources
2011:2-10). Other less common associates included Delta tule pea, common reed (Phragmites
australis), needle spikerush (Eleocharis acicularis), smartweeds (Persicaria spp.), cattail species
(Typha spp.), American dogwood (Cornus sericea), Himalayan blackberry (Rubus armeniacus), and
nutsedge (Cyperus spp.).

Delta mudwort appears to be sensitive to salinity concentrations near or greater than 7 parts per
thousand (ppt), with substantially reduced growth (Fiedler and Zebell 1993:35; Zebell and Fiedler
1996:37-38).

13B.19.4 Seasonal Patterns

Delta mudwort is a perennial herb that blooms from April to August (Wetherwax 2012; California
Native Plant Society 2020).

13B.19.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.19.5.1 GIS Model Data Sources

The Delta mudwort model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021)

13B.19.5.2 Habitat Model Description

Delta mudwort grows within the upper tidal zone at the interface between tidal waters and
terrestrial vegetation. It grows in barren soil microsites within many different vegetation alliances
but also grows in unvegetated areas, such as on the riprap of levees and areas with waterside
development. Therefore, the habitat model for Delta mudwort is based primarily on the tidal
perennial habitat land cover type, which includes the tidal channel habitat type of both the Delta
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Vegetation and Land Use Update and the DWR 2020 Aquatic Resources Delineation. The extent of
modeled habitat in the study area is depicted in Figure 13B.19-1.

13B.19.5.2.1 Geographic Limits

Within the project area, Delta mudwort habitat was geographically defined as the area extending 5
feet on both sides of the boundary of the tidal perennial aquatic land cover type. This area is
expected to encompass the upper tidal zone that experiences daily tidal inundation and deposition
of waterborne sediments. It encompasses many different vegetation types, but it also includes
developed areas and levees where riprap has been placed.

13B.19.5.2.2 Additional Model Parameters

A constraints layer was created in the geographic information system (GIS) to remove modeled
habitat areas that were deemed unsuitable, including the interior of Clifton Court Forebay and, after
inspection of aerial site photography, other areas such as boat docks and port facilities.

13B.19.6 References Cited

California Department of Fish and Wildlife. 2020a. Special Vascular Plants, Bryophytes, and Lichens
List. California Natural Diversity Database (CNDDB). Quarterly publication. January. Sacramento,
CA.

California Department of Fish and Wildlife. 2020b. Limosella subulata element occurrence query.
California Natural Diversity Database. RareFind 5, May 31, 2020 version. California Department
of Fish and Wildlife.

California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
Received October 22, 2020.

California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
Received March 10, 2021.

California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
Delineation Report—Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).

California Native Plant Society. 2020. Limosella subulata species query. Inventory of Rare and
Endangered Plants of California (online edition, v8-3 0.39). California Native Plant Society.
Sacramento, CA. Available: http://www.rareplants.cnps.org/detail/1715.html . Accessed: June 9,
2020.

Chico State Research Foundation, Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
2800_2899/ds2855.zip . Accessed: March 6, 2020.

California Department of Water Resources. 2011. 2009 to 2011 Bay Delta Conservation Plan EIR/EIS
Environmental Data Report. December. Sacramento, CA.

Fiedler, P., and R. Zebell. 1993. Restoration and Recovery of Mason’s lilaeopsis: Phase I. Final report.
Submitted to the California Department of Fish and Game.

Delta Conveyance Project 13-125 December 2022
Draft EIS B ICF 103653.0.003


http://www.rareplants.cnps.org/detail/1715.html
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip

N O Ul W N =

U.S. Army Corps of Engineers Species Accounts—Part 1

Wetherwax, M. 2012. Limosella. In Jepson Flora Project (eds.), Jepson eFlora. Available:
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=31029 . Accessed: June 09, 2020.

Witham, C. W,, and G. A. Kareofelas. 1994. Botanical Resources Inventory at Calhoun Cut Ecological
Reserve Following California’s Recent Drought. Sacramento, CA: California Department of Fish
and Game.

Zebell, R, and P. Fiedler. 1996. Restoration and Recovery of Mason’s Lilaeopsis: Phase II. Final report
to the California Department of Fish and Game Plant Conservation Program.

Delta Conveyance Project December 2022

Draft EIS 13-126 ICF 103653.0.003


https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=31029

U.S. Army Corps of Engineers

Species Accounts—Part 1

i Ta W @ [
o
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures Legend
. I Central/Eastern Alternatives  |*
A
| I Bethany Alternative
LY
' [ StudyArea
J el @ = = County Boundary
mencd
. ' Delta Mudwort
B g‘ West ’\// I Modeled Habitat
By
Q)
4= a 8 4
- L4 80 S
- Tamay P v : —— Miles
X H
1 8 il
] & Sources: Central/Eastern Alts, DWR 2022
] Bethany Alt, DWR 2022,
1 Habitat: ICF 2021
Dix0 !
- |
13 | enance
I ea 9 Sacramento
|
1
1
|
Joudh
8
2 '
“1
. 104
= Sougn ¥ :
q%‘ = - -'( PDe_ars_nn
i istrict
| e " Mmsrs;oq% ‘( N
e .
&
-
- liamson S ’ ‘ '
[ —I"sofans S Tl | AT e
’ ” [Thornton N
v »e «t?®
FS £/
2
p; of. 4 d‘"\f'
s w»
o f 487 S .
St .m°0 o s Q‘-e
e ) ] V) é\a
°%r é&; A %
Is S
oéd) 0 §. ’ Istlaat':g_,:‘gJ Brack o
¥ ) 3 Tract
& - %
Brannan zAndrus
Island 4
Terminous
-, ouldin - =
Islahd
N . Venice Island
3 / s i
- be@% /V >, e ugh Bear Creek
-: > L \‘ Mandehille sher Creek
O o & Re - d ‘»I Islands R ge
. . 4 Tract
%, o
N B g)
a = River
Oakicy I P g g =
A e Rock Slough ‘ Bacon i~ s
Istand Lower Roberts
) Lower Island O O
L k Jones ugh o
= L] Trast San ch%ﬁélﬂﬁ
o Bre —I..-’ Boggs
- 000
5 . ‘ ot t
= WUodwa Upper stati BJ’“
danSlough o fsland dones
2 Tract
@ D =F
L Contra Costa ; 4 -
= Victoria % Rive,
£ yron Island
i R 0 Tract" y 4
_‘ 2 Union
G = one Island West
= Clifion 851 3t &
o S\
Ot g
= =
f, - = < [Mantecalr)
-
; L - - . S ] EM% k&’
G - Beth Sons S
: L Betnari> 2 T House %y
= - 0 g
E - - - 3 -
5 - - ® Tt
& - 80 1 w 4 5T aLy
t'
e l b
* | S“'
: [ | .,' “
: 1
Alameda :
L4
. ¢ 5« o
1 . o
1 .
I Py Stanislaus:
1 ¢
& 1
2 4
- ' .
i ¢
Figure 13B.19-1. Delta Mudwort Modeled Habitat in the Study Area
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13B.20 Shining Navarretia (Navarretia nigelliformis

subsp. radians)

13B.20.1 Legal Status

Shining navarretia is not listed under either the federal ESA or CESA. This species’ Heritage Element
Ranking in the CNDDB is G4T2/S2, which means that globally (G) and within the state (S) the
species is considered secure, but the subspecies (T) is considered imperiled (California Department
of Fish and Wildlife 2020:iii, 108). This status is a result of its restricted range and relatively few
(102) small occurrences that puts it at high risk of extirpation.

The California Rare Plant Rank of 1B.2 for shining navarretia indicates that it is rare, threatened, or
endangered in California or elsewhere, and its state threat level (.2) indicates that it is moderately
threatened in California (California Department of Fish and Wildlife 2020:iv, 106; California Native
Plant Society 2021). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020:i).

13B.20.2 Range and Distribution within the Study Area

Shining navarretia is endemic to California. The primary range for the subspecies is the South Coast
Ranges from San Luis Obispo County to San Benito County; additional occurrences are scattered
along the margins of the northern San Joaquin Valley and along the western margin of the
Sacramento Valley in Glenn County (California Department of Fish and Wildlife 2021). The CNDDB
reports 102 occurrences for this subspecies, two of which are considered possibly extirpated
(California Department of Fish and Wildlife 2021).

There are no occurrences of shining navarretia reported from the study area, although five
occurrences are within a few miles of the western edge of the study area, including an occurrence
within a mile of Bethany Reservoir (California Department of Fish and Wildlife 2021).

13B.20.3 Habitat Requirements

Shining navarretia is found in grasslands and open, grassy areas in oak woodland and chaparral,
generally on clay soils (California Department of Fish and Wildlife 2021). Species associated with
shining navarretia are native and non-native grasses and forbs, including species associated with
clay or clay loam soils, such as other navarretias (Navarretia spp.), silverpuffs (Microseris spp.),
blow-wives (Achyrachaena mollis), tarweeds (Deinandra spp.), popcornflowers (Plagiobothrys spp.),
peppergrasses (Lepidium spp.), and blue dicks (Dipterostemon capitatus).

13B.20.4 Seasonal Patterns

Shining navarretia is a small annual herb that blooms from May through July (Johnson 2013;
California Native Plant Society 2021).
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13B.20.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.20.5.1 GIS Model Data Sources

The shining navarretia model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Sand Hill Repowering Land Cover Dataset (ICF 2018)

13B.20.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species would be expected to occur. The extent of modeled habitat in the study area is
depicted in Figure 13B.20-1.

13B.20.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.20.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources:
e Mediterranean California naturalized annual and perennial grassland.

e (alifornia annual herb/grass

Soil types associated with shining navarretia were determined by overlaying the occurrence
locations from the CNDDB onto the SSURGO soil map (Soil Survey Staff 2020). Soils mapped at
occurrence locations generally are clay or clay loams. Modeled habitat was limited to the following
soil series in the statutory Delta where the species has been documented:

e (Capay
e Diablo
e Rincon
e Linne

e Altamont
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Figure 13B.20-1. Shining Navarretia Modeled Habitat in the Study Area
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13B.21 Eel-Grass Pondweed (Potamogeton
zosteriformis)

13B.21.1 Legal Status

Eel-grass pondweed is not listed under either the federal ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G5/S3, which means that globally (G) eel-grass pondweed is considered
common and secure, but within the state (S) eel-grass is considered vulnerable (California
Department of Fish and Wildlife 2020a:iii, 108). This status is because it has a restricted range in
California with relatively few populations.

The California Rare Plant Rank of 2B.2 for eel-grass pondweed indicates that it is rare, threatened, or
endangered in California but more common elsewhere, and its state threat level (.2) indicates that it
is moderately threatened in California (California Department of Fish and Wildlife 2020a:iv, 108;
California Native Plant Society 2020). Plants with a rank of 2B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.21.2 Range and Distribution within the Study Area

Eel-grass pondweed has been recorded at a few widespread locations in California, mostly on the
Modoc Plateau, but also at Clear Lake, in the Sacramento-San Joaquin Delta, in eastern Merced
County, and in Mono County (Consortium of California Herbaria 2020; California Department of Fish
and Wildlife 2020b). The CNDDB reports 20 occurrences for this species, all of which are presumed
extant (California Department of Fish and Wildlife 2020b). Thirteen occurrences have not been
observed in the last 20 years. Outside of California, the species ranges north into British Columbia
and to eastern North America (Hellquist et al. 2012).

One occurrence of eel-grass pondweed is documented in the study area (California Department of
Fish and Wildlife 2020b). The occurrence, which is based on a 1949 collection from Webb Island
(California Department of Fish and Wildlife 2020b), has not been relocated since then.

13B.21.3 Habitat Requirements

Eel-grass pondweed grows in ponds, lakes, and streams, including reservoirs and ditches (Hellquist
et al. 2012; California Department of Fish and Wildlife 2020b). Very little specific information about
the species’ habitat in California is available.

13B.21.4 Seasonal Patterns

Eel-grass pondweed is an aquatic herbaceous annual that blooms between June and July (Hellquist
etal. 2012).
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13B.21.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.21.5.1 GIS Model Data Sources

The eel-grass pondweed model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021).

13B.21.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented. The extent of modeled habitat in the study area is depicted
in Figure 13B.21-1.

13B.21.5.2.1 Geographic Limits

The eel-grass pondweed model encompasses the entire study area.

13B.21.5.2.2 Additional Model Parameters

The selected vegetation types were limited to nontidal natural communities. Nontidal areas are
defined geographically as those areas on the landward side of the GIS levee map data. Modeled
habitat includes the following types from the GIS model data sources.

e Nontidal freshwater perennial emergent wetland
o Arid West freshwater emergent marsh
o Schoenoplectus (acutus, californicus)
o Typha (angustifolia, domingensis, latifolia)
o Freshwater emergent wetland
e Nontidal perennial aquatic
o Naturalized temperate Pacific freshwater vegetation
o Eichhornia crassipes
o Ludwigia (hexapetala, peploides)
o Temperate freshwater floating mat
o Azolla (filiculoides, microphylla)
o Lemna (minor) and Relatives

o Temperate Pacific freshwater aquatic bed
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o Water
o Depression

o Natural channel
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13B.22 California Alkali Grass (Puccinellia simplex)
13B.22.1 Legal Status

California alkali grass is not listed under either the federal ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G3/S2, which means that globally (G) California alkali grass is considered
vulnerable, and within the state (S) it is considered imperiled (California Department of Fish and
Wildlife 2020a:iii,110). This status is due to its restricted range in California with relatively few
populations.

The California Rare Plant Rank of 1B.2 for California alkali grass indicates that it is rare, threatened,
or endangered in California and elsewhere, and its state threat level (.2) indicates that it is
moderately threatened in California (California Department of Fish and Wildlife 2020a:iv,110;
California Native Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.22.2 Range and Distribution within the Study Area

California alkali grass has been recorded at scattered locations in or adjacent to the Great Valley and
in the western Mojave Desert (Davis 2012; California Department of Fish and Wildlife 2020b). The
CNDDB reports 80 occurrences for this species, 65 of which are presumed extant (California
Department of Fish and Wildlife 2020b). Only 22 occurrences have been observed in the last 20
years. Outside of California, the species ranges north into Oregon and east to Utah (Davis 2012).

Two occurrences of California alkali grass are documented in the study area (California Department
of Fish and Wildlife 2020b), both of which are located southwest of Clifton Court Forebay. One of the
occurrences was last observed in 1986 and the other in 2006, but both are presumed to be extant.

13B.22.3 Habitat Requirements

California alkali grass grows in seasonal or intermittent wetlands in soils with high salt
concentrations, including seeps, vernal pools, and ponds and barren areas within saltbush scrub and
alkaline meadow (California Department of Fish and Wildlife 2020b). Assciated species include
saltbush (Atriplex spp.), saltscale (Atriplex spp.), bush seepweed (Suaeda nigra), alkali heath
(Frankenia salina), saltgrass (Distichlis spicata), common spikeweed (Centromadia pungens), sand
spurrey (Spergularia spp.), alkali peppergrass (Lepidium dictyotum), and low barley (Hordeum
depressum).

13B.22.4 Seasonal Patterns

California alkali grass is an annual grass that blooms between March and May (Davis 2012).

13B.22.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.22.5.1 GIS Model Data Sources

The California alkali grass model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).

13B.22.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.22-1.

13B.22.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.22.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Vernal pool complex
o Vernal pool complex-Allenrolfea occidentalis
o Vernal pool complex-Distichlis spicata
o Vernal pool complex-Frankenia salina
o Vernal pool complex-Suaeda moquinii
o Vernal pool complex-Western North American disturbed alkaline marsh and meadow
o Vernal pool complex-alkaline wetland
e Alkaline wetland complex
o Alkaline wetland
o Southwestern North American salt basin and high marsh
o Western North American disturbed alkaline marsh and meadow
o Allenrolfea occidentalis
o Distichlis spicata
o Frankenia salina

o Suaeda moquinii
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o Barren

Soil types associated with California alkali grass were determined by overlaying the occurrence
locations from the CNDDB onto the SSURGO (Soil Survey Staff 2020). Soils mapped at occurrence
locations are strongly alkaline. Modeled habitat was limited to the following soil series in the
statutory Delta where the species has been documented:

e Pescadero

e Solano

13B.22.6 References Cited

California Department of Fish and Wildlife. 2020a. Special Vascular Plants, Bryophytes, and Lichens
List. California Natural Diversity Database (CNDDB). Quarterly publication. January. Sacramento,
CA.

California Department of Fish and Wildlife. 2020b. Puccinellia simplex element occurrence query.
California Natural Diversity Database, RareFind 5, May 31, 2020 Version.

California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
Received October 22, 2020.

California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
Received March 10, 2021.

California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
Delineation Report - Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).

California Native Plant Society. 2020. Puccinellia simplex species query. Inventory of Rare and
Endangered Plants of California (online edition, v8-03 0.39). California Native Plant Society.
Sacramento, CA. Available: http://www.rareplants.cnps.org/detail/3893.html . Accessed:
June 10, 2020.

Chico State Research Foundation, Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
2800_2899/ds2855.zip . Accessed: March 6, 2020.

Davis, J. I. 2012. Puccinellia simplex. In Jepson Flora Project (eds.), Jepson eFlora. Available:
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=40339 . Accessed: June 10, 2020.

Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture.
2020. Web Soil Survey. Available: https://websoilsurvey.nrcs.usda.gov/. Accessed: March 2020
through February 17, 2020.

Witham, C. W,, R. F. Holland, and ]. Vollmar. 2014. Changes in the Distribution of Great Valley Vernal
Pool Habitats from 2005 to 2012 [ds1070]. Available:
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/1000_1099/ds1070.zip . Accessed: April
29, 2020.

Delta Conveyance Project December 2022

Draft EIS 13-143 ICF 103653.0.003


http://www.rareplants.cnps.org/detail/3893.html
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=40339
https://websoilsurvey.nrcs.usda.gov/
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/1000_1099/ds1070.zip

This page intentionally left blank



U.S. Army Corps of Engineers Species Accounts—Part 1

i N W @ [
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures ; Legend
. g
[ Central/Eastern Alternatives | |
I Bethany Alternative
[ studyArea
N°‘ - .
3 Ameli“a“?\ e:’ County Boundary
i ; /\/// California Alkali Grass
Davis é ‘ [ Modeled Habitat
4%y 0 2 4
- L P4\ 80
- Tamay P v ‘)EMiles
|
' N i
[ ] Sources: Central/Eastern Alts, DWR 2022
1 Bethany Alt, DWR 2022,
I Habitat: ICF 2021
Dix0 !
- |
113 1 i \ enance
1 | g Clarksburg )\ ea 9 Sacramento
1
L. p
1
; P
)
;’m Hoo
g Vi
5 ; Randgl) \
Islar 2 1
- T
as%”g/’ : .? - ‘
s -/-/ - H Pearson ‘
s, 5 4 L 4 District t ! |
I o ) ey, Mmsrs;o”% ! P
ors) < . ="
&
-
’ P
| ] f’SolanC) % gise, . s S il D ’
" » iThornton
8 20). 7~ P e New3fope »e¢ -
\5’ 1 L4 Tract
%) EAd
o ¢ S Beaveng!
- b ) ‘\d:‘-
goud ‘ 9 I
St m°é' B s 3 Q\Ae
] & % /&
& River ég)- h 1 3
. -
5% 0 § ; shady
¥ -~ ‘5
s Brantan;Andrus
Island 4
Terminous
0 racl
- ouldin
Islahd
» & Venice Island
. / Fert o b )
. T i be@,%og/&‘ " 2, ot Sough____ Bear Creek
v Iy 3 \ andetile e T
O " -\ _’;:‘ ! 10894, Bethe and “‘ o Rindge
%% LY Trdct N
3,
- } g %—3 %?i - Rivel
Oakicy . - & g Ga
- .. Rock Slough ‘ Bacon > "
0 Island
Lower Roberts s
| Lower Island \ O O
= vou an
: A Jones o b
g L _:__, /San Joaqumbf,Toggs
(=] plre 000 b
. LY Holt# T
> \ ‘Noodwaa Upper Stati o
& indanSlough & llsland Jones
= - Tract
- D c Ba y
5 Contra Costa ; 4 -
= . Victoria Y Rive,
Vo yron Island ¥
3 3 7 Tract' ¥ 4
it N
E s T 3 Union
« - one Island West
Clifion 851 3t &
3 o e
. Ot g d
&z \on
z - =z Op
: - i [Mantecali\Fly
o - e \’H,
a®™ N . fomay, ‘
& - - Bethany. O a |:tJ!a9 i
- Reservoir .
= - 0
E .=" : X
5 " - T
5 - 2
' liacyj P et
e l b
* | S“'
& [ | ‘:"g‘
1
Alameda :
X4
. ¢ 5« o
1 . s
1 .
I Py Stanislaus:
1 Y4
& 1
o 24
- ! .
- Y4
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13B.23 Sanford’s Arrowhead (Sagittaria sanfordii)
13B.23.1 Legal Status

Sanford’s arrowheadis not listed under either the federal ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G3/S3, which means that globally (G) and within the state (S) Sanford’s
arrowhead is considered vulnerable (California Department of Fish and Wildlife 2020a:iii,113). This
status is due to its restricted range in California with relatively few populations.

The California Rare Plant Rank of 1B.2 for Sanford’s arrowead indicates that it is rare, threatened, or
endangered in California and elsewhere. Its state threat level (.2) indicates that it is moderately
threatened in California (California Department of Fish and Wildlife 2020a:iv,113; California Native
Plant Society 2020). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020a:i).

13B.23.2 Range and Distribution within the Study Area

Sanford’s arrowhead has a broad range in California but occurs in scattered locations throughout
that range. It is found in the northern North Coast, Klamath Ranges, Cascade Range foothills, Great
Valley, and northern South Coast (Turner et al. 2012; California Department of Fish and Wildlife
2020Db). The CNDDB reports 126 occurrences for this species, 117 of which are presumed extant
(California Department of Fish and Wildlife 2020b). Most of the occurrences (78) were reported in
the last 20 years.

There are 23 occurrences of Sanford’s arrowhead documented in the study area, many of which
were located during surveys of the Delta in 2011 (California Department of Water Resources
2011:6-3; California Department of Fish and Wildlife 2020b). One of the occurrences is possibly
extirpated.

13B.23.3 Habitat Requirements

Sanford’s arrowhead grows in freshwater ponds, marshes, and ditches, including tidal mudflats and
riprap, and at the margins of riparian scrub and forest (Turner et al. 2012; California Department of
Fish and Wildlife 2020b). Associated species include cattails (Typha spp.), tules (Scirpus spp.),
yellow water weed (Ludwigia spp.), knotweed (Persicaria spp.), and other native and nonnative
emergent and floating wetland species (California Department of Fish and Wildlife 2020b).

13B.23.4 Seasonal Patterns

Sanford’s arrowhead is an annual herb that is an emergent aquatic species, blooming between May
and October (Turner et al. 2012).

13B.23.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.23.5.1 GIS Model Data Sources

The Sanford’s arrowhead model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021).

13B.23.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented. The extent of modeled habitat in the study area is depicted
in Figure 13B.23-1.

13B.23.5.2.1 Geographic Limits

Within the study area, modeled habitat was geographically constrained to the Sacramento and
Mokelumne River systems upstream from Rio Vista. Sanford’s arrowhead has not been documented
downstream from Rio Vista or in the San Joaquin River system.

13B.23.5.2.2 Additional Model Parameters

Sanford’s arrowhead occurs along the shallow margins of stream channels, often with riparian
vegetation on the adjacent bank. To model Sanford’s arrowhead habitat where the natural
community is valley/foothill riparian, a 30-foot-wide buffer was extended from the waterside edge
of the selected riparian vegetation types into the adjacent tidal perennial aquatic, tidal freshwater
emergent wetland, nontidal aquatic, and nontidal freshwater perennial emergent wetland
vegetation types specified below.

Modeled habitat includes the following types from the GIS model data sources:
e Valley/foothill riparian

o Cephalanthus occidentalis

o Fraxinus latifolia

o Juglans hindsii and hybrids

o Platanus racemosa

o Populus fremontii

o Quercus lobata

o Salix exigua

o Salix gooddingii

o Salix lasiolepis

o Introduced North American Mediterranean woodland and forest

o Southwestern North American riparian evergreen and deciduous woodland
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o Forested wetland

o Scrub shrub wetland

Tidal freshwater emergent wetland

o Schoenoplectus (acutus, californicus)

o Typha (angustifolia, domingensis, latifolia)

o Arid West freshwater emergent marsh

o Freshwater emergent wetland

Tidal perennial aquatic

o Ludwigia (hexapetala, peploides)

o Naturalized temperate Pacific freshwater vegetation
o Tidal channel

o Water

Nontidal freshwater perennial emergent wetland

o Arid west freshwater emergent marsh

o Freshwater emergent wetland

o Naturalized warm-temperate riparian and wetland
o Schoenoplectus (acutus, californicus)

o Typha (angustifolia, domingensis, latifolia)
Nontidal perennial aquatic

o Ludwigia (hexapetala, peploides)

o Naturalized temperate Pacific freshwater vegetation
o Temperate Pacific freshwater aquatic bed

o Natural channel

o Water
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13B.24 Marsh Skullcap (Scutellaria galericulata)
13B.24.1 Legal Status

Marsh skullcap (Scutellaria galericulata) is not listed under either the federal ESA or CESA. This
species’ NatureServe Ranking in the CNDDB is G5/S3, which means that globally (G) the species is
secure but considered vulnerable within the state (S) (California Department of Fish and Wildlife
2020a:iii, 115). This status is due to its restricted range in California with relatively few populations.

The California Rare Plant Rank of 2B.2 for marsh skullcap indicates that it is rare, threatened, or
endangered in California but more common elsewhere, and its state threat level (.2) indicates that it
is moderately threatened in California (California Department of Fish and Wildlife 2020a:iii, 115;
California Native Plant Society 2020). Plants with a rank of 2B may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.24.2 Range and Distribution within the Study Area

Marsh skullcap has a narrow range in California, occurring at scattered locations in the Modoc
Plateau and the high Sierra Nevada (Olmstead 2012), but with disjunct occurrences in the
Sacramento-San Joaquin Delta (California Department of Fish and Wildlife 2020b). The CNDDB
reports 39 occurrences for this species, all of which are presumed extant (California Department of
Fish and Wildlife 2020b). Most of the occurrences (27) were observed in the last 20 years.

There are five occurrences of marsh skullcap documented in the study area (California Department
of Fish and Wildlife 2020b). All of the occurrences are presumed to be extant.

13B.24.3 Habitat Requirements

In the study area, marsh skullcap grows in freshwater tidal wetlands, sometimes growing on the
tops of semisubmerged logs (California Department of Fish and Wildlife 2020b). Associated species
include tules (Scirpus spp.), soft rush (Juncus effusus), and other native and nonnative emergent and
floating wetland species, often where the wetlands are associated with riparian shrubs and trees
(California Department of Fish and Wildlife 2020b).

13B.24.4 Seasonal Patterns

Marsh skullcap is a perennial herb that blooms between June and September (Olmstead 2012).

13B.24.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.24.5.1 GIS Model Data Sources

The marsh skullcap model uses the following datasets.
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e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

13B.24.5.2

Habitat Model Description

The habitat modeled for the species includes the tidally influenced natural communities and
vegetation types within which the species could occur. The extent of modeled habitat in the study

area is depicted in Figure 13B.24-1.

13B.24.5.2.1

Geographic Limits

The model encompasses the entire study area. Where marsh skullcap grows in the valley/foothill
riparian natural community, marsh skullcap habitat types were geographically bounded by the area
extending 10 feet landward and 10 feet waterward from the boundary with the tidal perennial
aquatic natural community type.

13B.24.5.2.2

Modeled habitat includes the following types from the GIS model data sources.

e Valley foothill riparian

o}

O

o}

Acer negundo

Alnus rhombifolia
Cephalanthus occidentalis
Cornus sericea

Fraxinus latifolia

Juglans hindsii and Hybrids
Platanus racemosa
Populus fremontii
Quercus agrifolia

Quercus lobata

Quercus wislizeni

Rosa californica

Salix exigua

Salix laevigata

Salix lasiolepis

Salix lucida

Forested wetland

Additional Model Parameters
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o Scrub shrub wetland
o Southwestern North American riparian evergreen and deciduous woodland
o Southwestern North American riparian/wash scrub
o Vancouverian riparian deciduous forest
e Tidal freshwater emergent wetland
o Arid west freshwater emergent marsh
o Schoenoplectus (acutus, californicus)
o Typha (angustifolia, domingensis, latifolia)

o Freshwater emergent wetland
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Figure 13B.24-1. Marsh Skullcap Modeled Habitat in the Study Area
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13B.25 Side-Flowering Skullcap (Scutellaria lateriflora)
13B.25.1 Legal Status
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Side-flowering skullcap (Scutellaria lateriflora) is not listed under either the federal ESA or CESA. Its
NatureServe Ranking in the CNDDB is G5/S2, which means that globally (G) the species population
is secure or ineradicable because it is common outside of California, but within the state (S) the
species is considered imperiled (California Department of Fish and Wildlife 2020a:iii, 115).

The California Rare Plant Rank of 2B.2 for side-flowering skullcap indicates that it is rare,
threatened, or endangered in California but more common elsewhere, and its state threat level (.2)
indicates that it is moderately endangered in California (California Department of Fish and Wildlife
2020a:iii, 115; California Native Plant Society 2020). Plants with a rank of 2B may meet the
definitions of rare, threatened and endangered as defined in CEQA Section 15380(California
Department of Fish and Wildlife 2020a:i).

13B.25.2 Range and Distribution within the Study Area

Side-flowering skullcap is a widespread but scattered species of swamps, marshes, and bogs in the
central and eastern United States, but in California it is limited to a small area of the statutory Delta
(Olmstead 2012). There are 13 extant occurrences reported in the CNDDB, the majority within

3 miles of Walnut Grove in southeast Sacramento County (California Department of Fish and
Wildlife 2020b). Prior to 2009, side-flowering skullcap was known from only two occurrences. It
was collected from Bouldin Island in 1892 but that occurrence has not been relocated since, and it
was discovered in 1993 in the vicinity of Delta Meadows State Park (California Department of Fish
and Wildlife 2020b). Surveys in 2009 identified it in Sycamore Slough and found additional
occurrences in the Delta Meadows State Park area (California Department of Water Resources
2011:2-11). It has also been recorded as a waif from a crop field on an herb farm in Gilroy in Santa
Clara County (Consortium of California Herbaria 2020; Hrusa et al. 2002:86), but this record is not
treated as an occurrence in the CNDDB.

As noted above, side-flowering skullcap is known to occur in the study area only within the
statutory Delta. During botanical surveys within the study area conducted in 2009, it was found at
the Delta Meadows State Park and at additional locations in and along the channels of Snodgrass
Slough, Lost Slough, and the Mokelumne River (California Department of Water Resources 2011:2-
11). No additional occurrences of this species were discovered during 2009 surveys conducted
along channels in the north, west, south, and central Delta, and none were found during the 2010
and 2011 surveys. The exact location of the Bouldin Island occurrence is unknown. Numbers of
plants observed at the other 12 occurrences are low, ranging from 1 to 68, and 8 occurrences have
10 or fewer plants (California Department of Fish and Wildlife 2020b). Population conditions have
been rated as fair to good, although population trends are unknown for all occurrences (California
Department of Fish and Wildlife 2020b). Of the 13 occurrences, 2 are in existing conservation lands
in the vicinity of Delta Meadows State Park in the greater Cosumnes-Mokelumne River area.
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13B.25.3 Habitat Requirements

Side-flowering skullcap occurs in wet meadows, seeps, marshes and swamps (California Department
of Fish and Wildlife 2020b; California Native Plant Society 2020). In the study area it occurs in
freshwater tidal areas along channels and sloughs, almost always growing on partially submerged
logs, degraded pilings, or woody debris along tidal channels (California Department of Fish and
Wildlife 2020b). These conditions ensure that the plant is well watered but not growing in anaerobic
soils. Typical associated species include common nightshade (Solanum americanum), bugleweed
(Lycopus americanus), soft rush (Juncus effusus), spike bentgrass (Agrostis exarata), white alder
(Alnus rhombifolia), purpletop vervain (Verbena bonariensis), willowherb (Epilobium spp.), and
buttonwillow (Cephalanthus occidentalis) (California Department of Fish and Wildlife 2020b).

In the Delta Meadows State Park area side-flowering skullcap co-occurs with the rare marsh
skullcap (Scutellaria galericulata), often on the same stumps.

13B.25.4 Seasonal Patterns

Side-flowering skullcap is a perennial herb that blooms between May and July (Olmstead 2012).

13B.25.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.25.5.1 GIS Model Data Sources

The side-flowering skullcap model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

13B.25.5.2 Habitat Model Description

The habitat types modeled for the species includes the natural community and vegetation types
within which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.25-1.

13B.25.5.2.1 Geographic Limits

The model encompasses the entire study area. Side-flowering skullcap grows within the upper tidal
zone, at the interface between tidal waters and terrestrial vegetation. Where side-flowering skullcap
grows in the valley/foothill riparian natural community, side-flowering skullcap habitat types were
geographically bounded by the area extending 10 feet landward and 10 feet waterward from the
boundary with the tidal perennial aquatic natural community type.
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13B.25.5.2.2

Modeled habitat includes the following types from the GIS model data sources.

Tidal freshwater emergent wetland

Additional Model Parameters

o Arid West freshwater emergent marsh

o Schoenoplectus (acutus, californicus)

O

o}

Typha (angustifolia, domingensis, latifolia)

Freshwater emergent wetland

Valley/foothill riparian

O

O

O

o}

Acer negundo

Alnus rhombifolia
Cephalanthus occidentalis
Cornus sericea

Fraxinus latifolia

Juglans hindsii and hybrids
Platanus racemosa
Populus fremontii
Quercus agrifolia

Quercus lobata

Quercus wislizeni

Rosa californica

Salix exigua

Salix gooddingii

Salix laevigata

Salix lucida

Salix lasiolepis

Forested wetland

Scrub shrub wetland
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Southwestern North American riparian evergreen and deciduous woodland

Southwestern North American riparian/wash scrub

Vancouverian riparian deciduous forest

Delta Conveyance Project

Draft EIS

13-161

December 2022
ICF 103653.0.003



—_

[EEN
_ O O N O Ul B w N

[EEN

[ Gy
BN

[ Gy
N O o1

N =
[«>BNoRNeo]

NN
N =

NN DN
Ul W

NN
N O

U.S. Army Corps of Engineers Species Accounts—Part 1

13B.25.6 References Cited

California Department of Fish and Wildlife. 2020a. Special Vascular Plants, Bryophytes, and Lichens
List. California Natural Diversity Database (CNDDB). January. Sacramento, CA.

California Department of Fish and Wildlife. 2020b. Scutellaria lateriflora element occurrence query.
California Natural Diversity Database. RareFind 5, May 31, 2020 Version 3.1.0.

California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
Received October 22, 2020.

California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
Received March 10, 2021.

California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
Delineation Report — Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).

California Native Plant Society. 2020. Scutellaria lateriflora species query. Inventory of Rare and
Endangered Plants of California (online edition, v8-3 0.39). Sacramento, CA. Available:
http://www.rareplants.cnps.org/detail/1129.html . Accessed: August 4, 2020.

Chico State Research Foundation-Geographical Information Center. 2019. Delta Vegetation and Land
Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
2800_2899/ds2855.zip . Accessed: March 6, 2020.

Consortium of California Herbaria. 2020. Herbarium records for Scutellaria lateriflora. Data
provided by the participants of the Consortium of California Herbaria. Available:
https://ucjeps.berkeley.edu/consortium/. Accessed: June 22, 2020.

California Department of Water Resources. 2011. 2009 to 2011 Bay Delta Conservation Plan EIR/EIS
Environmental Data Report. December. Sacramento, CA.

Hrusa, F. B. Ertter, A. Sanders, G. Leppig, and E. Dean. 2002. Catalogue of Non-Native Vascular Plants
Occurring Spontaneously in California beyond Those Addressed in the Jepson Manual - Part 1.
Madroio 49: 61-98.

Olmstead, R. G. 2012. Scutellaria lateriflora. In Jepson Flora Project (eds.), Jepson eFlora. Available:
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=43900 . Accessed: August 25, 2020.

Delta Conveyance Project 13-162 December 2022
Draft EIS B ICF 103653.0.003


http://www.rareplants.cnps.org/detail/1129.html
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/2800_2899/ds2855.zip
https://ucjeps.berkeley.edu/consortium/
https://ucjeps.berkeley.edu/eflora/eflora_display.php?tid=43900

U.S. Army Corps of Engineers

Species Accounts—Part 1

i N W @ [
o
Atext description of this figure is provided in Chapter 39, Text Descriptions of Figures Legend
I Central/Eastern “
I Bethany Alternative
[ studyArea
- o @ = = County Boundary
Amen
e Side-flowering Skullcap
Davis ’\// [ Modeled Habitat
4=, 0 2 4
- L - 4, 80
o T ’ " e Miles
|
| N il
] Sources: Central/Eastern Alts, DWR 2022
1 s Bethany Alt, DWR 2022
1 Habitat: ICF 2021
Dix0 !
- |
113 | enance
I ea 9 Sacramento
|
1
1
|
é,u_d‘
g
& ’
“1
a2 Soug L @
[ |
&
Pe_ars_nn
— Q;%’ District p o
Ba"‘e,’—g & PR o
&
-
. U s
—~[“Solano Lbang Y SR e
iThornton
8 20 § New3fope »e 4" -
\5’ 1 04 Tract
%) EAd
p; o 4 S Beavers!
o) e
gp“gh‘, HPr ¢ &
RS \ o
Stogmt® ¢ o &
- K 2 ¢/
omr g&; A %
5 ; § Sy
& -~ ”;g
s Brantan;Andrus
Island 4
Terminous
- ouldin . o
Islahly
N ., Venice Island
s / Fero e i
o b%%og/y >, o ugh Bear Creek
_- A 3 Malnldehi”e sher Creek
O s Be - d '»‘ slandn Rinkige
- O‘% L 3 Tract
3 &
\ / g %—3 %ﬁ Rive’
Oakicy N - s g 5
N R Slough ‘ Bacon > "N b
= : O Island b
= Lower Roberts
B | | Island 0 3
& o
' Trge San Joaquin
v Yon _‘__}' \ Boggs
> B 000 :Holtg t
] 7\ “Woodwa Upper Stati BJ'EC
= indanSlough 4 lsland dones
i _— Tract
kS D Ba
- Contra Costa y 4 -
8 Victoria % Rive,
= yron Island
j — 0 Tract™ g
g N
i e Union
L5 one
o C_lg%?n slgnﬂ: Island West
Z Ot g &
™ @
- - - i [Mantecal(E])
w
-
- Q EMP% -
- . b %,
- LRIAMO U tain]HOUSE) AL 5
- Reservoir d%
- 0
- ; g
- . e
- by} &
- 80 p rasy
w Miad -
e l -
* | S“'
& [ | ‘:"g‘
1
Alameda :
X4
. ¢ 5« o
L. =
1 N
I Py Stanislaus:
1 vd
& |
2 *
, -
Figure 13B.25-1. Side-Flowering Skullcap Modeled Habitat in the Study Area
Delta Conveyance Project December 2022

Dr:

aft EIS

13-163

ICF 103653.0.003



This page intentionally left blank



14

15
16
17
18
19
20
21
22

23
24
25
26
27
28

29

30
31
32
33
34

U.S. Army Corps of Engineers Species Accounts—Part 1

13B.26 Long-Styled Sand-Spurrey (Spergularia

macrotheca var. longistyla)

13B.26.1 Legal Status

Long-styled sand-spurrey is not listed under the federal ESA or CESA. This species’ NatureServe

Ranking in the California Natural Diversity Database is G5T2/S2, which means that globally the
species is considered secure, but both globally and within the state of California the subspecies is

considered imperiled (California Department of Fish and Wildlife 2020a:iii, 119).

Long-styled sand-spurrey has a California Rare Plant Rank of 1B.2, which indicates that it is rare or
endangered in California and elsewhere, and its state threat level (.2) indicates that it is moderately
threatened in California (California Department of Fish and Wildlife 2020a:iv, 119; California Native
Plant Society 2020). Plants with a rank of 1B may meet the definitions of Rare or Endangered under
CEQA Guidelines Section 15125 (c) and/or Section 15380 (California Department of Fish and
Wildlife 2020a:i).

13B.26.2 Range and Distribution within the Study Area

Long-styled sand-spurrey is endemic to California, and its known range includes the San Francisco
Bay Area, Inner Northern Coast Ranges, and the Central Valley, including Alameda, Contra Costa,
Napa, and Solano counties (Hartman and Rabeler 2012; California Department of Fish and Wildlife
2020Db). There are 22 reported occurrences of long-styled sand-spurrey recorded in the CNDDB
(California Department of Fish and Wildlife 2020b). There are also unconfirmed occurrence records
from Mendocino and Fresno Counties (Calflora 2020). Little is known about the status of most of
these occurrences, though all but one are presumed extant (California Department of Fish and
Wildlife 2020b).

Six of the 22 reported occurrences of long-styled sand-spurrey are at least partially within the study
area to the west and south of Clifton Court Forebay. All of these occurrences are presumed extant,
but only two occurrences have been surveyed recently. These two occurrences (CNDDB 21 and 22)
are southwest of Clifton Court Forebay on lands owned by the State of California and managed by
DWR. Both of these occurrences were surveyed in 2017 and had populations ranging from 1,000 to
10,000 individuals (California Department of Fish and Wildlife 2020b).

13B.26.3 Habitat Requirements

Long-styled sand-spurrey occurs at elevations less than 837 feet above mean sea level (California
Native Plant Society 2020). It grows in alkaline soils within meadows and seeps, marshes and
swamps, vernal pool complexes, and grasslands (California Native Plant Society 2020; California
Department of Fish and Wildlife 2020b). Occurrences within the study area appear to have an
affinity for disturbed soils (California Department of Fish and Wildlife 2020b).
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13B.26.4 Seasonal Patterns

Long-styled sand-spurrey is an annual herb that blooms from February to May (Hartman and
Rabeler 2012).

13B.26.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.26.5.1 GIS Model Data Sources

The long-styled sand-spurrey model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Vernal Pool Data (Witham et al. 2014)
e East Bay RCIS Land Cover Dataset (ICF 2017)

e Sand Hill Repowering Land Cover Dataset (ICF 2018)

13B.26.5.2 Habitat Model Description

The habitat types modeled for the species includes the natural communities and vegetation types
within which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.26-1.

13B.26.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.26.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.

e Vernal pool complex

o Vernal pool complex—Californian mixed annual/perennial freshwater vernal pool/swale
bottomland
o Vernal pool complex—Allenrolfea occidentalis
o Vernal pool complex—Distichlis spicata
o Vernal pool complex—Frankenia salina
o Vernal pool complex—Suaeda moquinii
o Vernal pools
o Vernal pool complex—alkaline wetland
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e Alkaline seasonal wetland complex
o Allenrolfea occidentalis
o Distichlis spicata
o Frankenia salina
o Suaeda moquinii
o Alkaline Wetland

Soil types associated with long-styled sand-spurrey were determined by overlaying the occurrence
locations from the CNDDB onto the Soil Survey Geographic Database (SSURGO) (Soil Survey Staff,
Natural Resources Conservation Service 2020). Soils mapped at occurrence locations are strongly
alkaline. Modeled habitat was limited to the following soil series in the statutory Delta where long-
styled sand-spurrey has been documented:

e Solano

e Pescadero
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13B.27 Suisun Marsh Aster (Symphyotrichum lentum)
13B.27.1 Legal Status

Suisun Marsh aster is not listed under either the ESA or CESA. Its NatureServe Ranking in the
CNDDB is G2/S2, which means that within its global range (G) and within the state range (S) the
species is considered imperiled (California Department of Fish and Wildlife 2020a:iii, 122).

Suisun Marsh aster has a California Rare Plant Rank of 1B.2, which indicates that it is rare,
threatened, or endangered in California and elsewhere, and its state threat level (.2) indicates that it
is fairly threatened in California (California Native Plant Society 2020; California Department of Fish
and Wildlife 2020a:iv, 122). Plants with a rank of 1B may meet the definitions of rare or endangered
under CEQA Guidelines Section 15125(c) and/or Section 15380 (California Department of Fish and
Wildlife 2020a).

13B.27.2 Range and Distribution within the Study Area

The range of Suisun Marsh aster extends from Napa and Solano Counties in the north to San Joaquin
County in the south, Contra Costa County in the west, and Sacramento County in the east (Allen
2012; California Department of Fish and Wildlife 2020b). It is endemic to Suisun Marsh and the
Delta and is known from 175 occurrences, all presumed extant, the majority of which are within the
study area (California Department of Fish and Wildlife 2020b).

Of the 175 reported occurrences of Suisun Marsh aster, 124 are located at least partially within the
study area throughout the west and central Delta, with scattered occurrences in the north Delta
(California Department of Fish and Wildlife 2020b). All of these occurrences are presumed extant,
and many were surveyed by DWR during Delta Habitat Conservation and Conveyance surveys in
2009 (California Department of Water Resources 2011).

13B.27.3 Habitat Requirements

Suisun Marsh aster grows along tidal sloughs and streams on the upper margins of brackish and
freshwater marshes, sometimes in relatively shaded areas either along north-facing banks or under
overhanging trees (California Department of Fish and Wildlife 2020b; Witham and Kareofelas
1994:14). It often occurs with common reed (Phragmites australis), cattails (Typha spp.), bulrushes
(Schoenoplectus spp.), nutsedge (Cyperus sp.), purpletop vervain (Verbena bonariensis), dallisgrass
(Paspalum dilatatum), willows (Salix spp.), poison hemlock (Conium maculatum), giant reed (Arundo
donax), white alder (Alnus rhombifolia), mugwort (Artemisia douglasiana), iris-leaved rush (Juncus
xiphioides), rough bugleweed (Lycopus asper), smooth beggartick (Bidens laevis), and blackberry
(Rubus spp.) (Witham and Kareofelas 1994:14; California Department of Water Resources 2011:2-
11, 6-4). It has been observed in proximity to other rare plant species, including Mason’s lilaeopsis
(Lilaeopsis masonii), Delta tule pea (Lathyrus jepsonii var. jepsonii), Delta mudwort (Limosella
australis), soft bird’s-beak (Chloropyron molle subsp. molle), and woolly rose-mallow (Hibiscus
lasiocarpus) (California Native Plant Society 2020; California Department of Fish and Wildlife 2020b;
California Department of Water Resources 2011:2-11, 6-4; Witham and Kareofelas 1994:14).
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13B.27.4 Seasonal Patterns

Suisun Marsh aster is a perennial, rhizomatous herb (Allen 2012). It blooms from May through
November, depending on environmental conditions (California Native Plant Society 2020).

13B.27.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.27.5.1 GIS Model Data Sources

The Suisun Marsh aster model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

13B.27.5.2 Habitat Model Description

The habitat types modeled for the species includes the natural communities and vegetation types
within which the species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.27-1.

13B.27.5.2.1 Geographic Limits

The model encompasses the entire study area. Suisun Marsh Aster grows within the upper tidal
zone, at the interface between tidal waters and terrestrial vegetation. Within the project area, the
Suisun Marsh Aster model consists of tule- (Schoenoplectus acutus) and cattail-dominated tidal
wetlands and other tidally influenced vegetation types, listed below, that extend 30 feet landward
from the boundary of the tidal brackish emergent wetland and tidal freshwater perennial aquatic
natural community vegetation types. Where tidal brackish emergent wetland and tidal freshwater
perennial aquatic natural communities are absent, additional modeled habitat consists of the
nontidal vegetation types geographically bounded by the area extending 30 feet landward from the
boundary of the tidal channel vegetation type. This area is expected to encompass the channel banks
at and above the upper tidal zone that experience daily tidal inundation.

13B.27.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Tidal perennial aquatic

o Tidal channel
e Tidal brackish emergent wetlands

o Phragmites australis—Arundo donax

o Schoenoplectus (acutus, californicus)
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1 o Quercus wislizeni
2 o Robinia pseudoacacia
3 © Rubus armeniacus
4 o Salix exigua
5 o Salix gooddingii
6 o Salix laevigata
7 o Salix lasiolepis
8 o Salix lucida
9 o Sambucus nigra
10 o Vitis californica
11 o Introduced North American Mediterranean woodland and forest
12 o Naturalized warm-temperate riparian and wetland
13 o Southwestern North American introduced riparian scrub
14 o Southwestern North American riparian evergreen and deciduous woodland
15 o Southwestern North American riparian/wash scrub
16 o Scrub shrub wetland
17 o Vancouverian riparian deciduous forest
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13B.28 Saline Clover (Trifolium hydrophilum)
13B.28.1 Legal Status

Saline clover is not listed under the ESA or CESA. Its NatureServe Ranking in the California Natural
Diversity Database (CNDDB) is G2/S2, which means that it is considered imperiled both globally
and within the state of California (California Department of Fish and Wildlife 2020a:iii, 125).

Saline clover has a California Rare Plant Rank of 1B.2, which indicates that it is rare or endangered
in California and elsewhere, and its state threat level (.2) indicates that it is fairly threatened in
California (California Department of Fish and Wildlife 2020a:iv, 125; California Native Plant Society
2020). Plants with a rank of 1B may meet the definitions of rare or endangered under CEQA
Guidelines Section 15125 (c¢) and/or Section 15380 (California Department of Fish and Wildlife
2020a:i).

13B.28.2 Range and Distribution within the Study Area

Saline clover is endemic to California, and its current known range includes the Delta, the southern
Sacramento Valley, the northwestern San Joaquin Valley, the San Francisco Bay Area, the Inner
North Coast Ranges, and the Central Coast, including Alameda, Contra Costa, Lake, Monterey, Napa,
Sacramento, San Benito, Santa Clara, Santa Cruz, San Joaquin, San Luis Obispo, San Mateo, Solano,
and Yolo Counties (Vincent and Isely 2012; California Department of Fish and Wildlife 2020b).
There are 56 reported occurrences of saline clover recorded in the CNDDB (California Department
of Fish and Wildlife 2020Db). Little is known about the status of most of these occurrences, though all
but 10 are presumed extant. Seven reported occurrences of saline clover are considered extirpated
and three are reported as possibly extirpated (California Department of Fish and Wildlife 2020b).

Seven of the 56 reported occurrences of saline clover are located at least partially within the study
area. Most of these occurrences are located in the north Delta, including the Yolo Bypass Wildlife
Area and North Stone Lake. One historical occurrence is located in the vicinity of Stockton. All
occurrences of saline clover within the study area are presumed extant, but three of these represent
historical collections that have not been confirmed by recent field work. The occurrences at North
Stone Lake represent the largest known populations within the study area, ranging in size from
approximately 30 plants to 26,000 plants (California Department of Fish and Wildlife 2020b).

13B.28.3 Habitat Requirements

Saline clover occurs at elevations less than 984 feet above mean sea level (California Native Plant
Society 2020). It grows in marshes and swamps, vernal pools, and mesic alkaline soils within
grasslands (California Native Plant Society 2020; California Department of Fish and Wildlife 2020b).
Known occurrences within the study area all occur within vernal pool complexes and seasonally wet
grasslands (California Department of Fish and Wildlife 2020b).
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13B.28.4 Seasonal Patterns

Saline clover is an annual herb that blooms from April through June, depending on environmental
conditions (Vincent and Isely 2012; California Native Plant Society 2020).

13B.28.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.28.5.1 GIS Model Data Sources

The saline clover model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Vernal Pool Data (Witham et al. 2014)

13B.28.5.2 Habitat Model Description

The habitat types modeled for the species include the natural communities and vegetation types
within which this species could occur. The extent of modeled habitat in the study area is depicted in
Figure 13B.28-1.

13B.28.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.28.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.

e Vernal pool complex

o}

O

O

O

e}

Vernal pool complex-Californian mixed annual/perennial freshwater vernal pool/swale
bottomland

Vernal pool complex-Mediterranean California naturalized annual and perennial grassland
Vernal pool complex-California annual herb/grass group
Californian mixed annual/perennial freshwater vernal pool/swale bottomland

Vernal pool

e Alkali seasonal wetland complex

o Vernal pool complex—Allenrolfea occidentalis
o Vernal pool complex—Distichlis spicata
o Vernal pool complex—Frankenia salina
Delta Conveyance Project December 2022
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o Vernal pool complex—Suaeda moquinii
o Vernal pool complex—Western North American disturbed alkaline marsh and meadow
o Alkaline wetland

e Tidal brackish emergent wetland

o Southwestern North American salt basin and high marsh group
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13B.29 Caper-Fruited Tropidocarpum (Tropidocarpum

capparideum)

13B.29.1 Legal Status

Caper-fruited tropidocarpum is not listed under either the ESA or CESA. This species’ NatureServe
Ranking in the CNDDB is G1/S1, which means that globally (G) and within the state (S) the species is
considered critically imperiled (California Department of Fish and Wildlife 2020a:iii, 146). This
status is a result of its extreme rarity (18 occurrences) and small population sizes that make it very
vulnerable to extirpation.

The California Rare Plant Rank of 1B.1 for caper-fruited tropidocarpum indicates that it is rare,
threatened, or endangered in California or elsewhere, and its state threat level (.1) indicates that it is
severely threatened in California (California Department of Fish and Wildlife 2020:iv, 144; California
Native Plant Society 2021). Plants with a rank of 1B may meet the definitions of rare, threatened, or
endangered as defined in CEQA Section 15380 (California Department of Fish and Wildlife 2020:i).

13B.29.2 Range and Distribution within the Study Area

Caper-fruited tropidocarpum is endemic to California. Although known originally from the Diablo
Range foothills from Contra Costa County to San Joaquin County, additional occurrences have been
reported from the outer South Coast Ranges in Monterey and San Luis Obispo Counties (California
Department of Fish and Wildlife 2021). The CNDDB reports 18 occurrences for this species, six of
which are considered to be extirpated or possibly extirpated (California Department of Fish and
Wildlife 2021).

There are six reported occurrences of caper-fruited tropidocarpum in the study area, four of which
are extirpated or possibly extirpated, and two of which have not been relocated within the last 60
years (California Department of Fish and Wildlife 2021). A recently located occurrence near Bethany
Reservoir State Recreation Area is extant (California Department of Fish and Wildlife 2021).

13B.29.3 Habitat Requirements

Caper-fruited tropidocarpum is found in grasslands, generally on clay soils (California Department
of Fish and Wildlife 2021). Species associated with caper-fruited tropidocarpum are native and
nonnative grasses and forbs, including fiddlenecks (Amsinckia spp.), filaree (Erodium spp.),
silverpuffs (Microseris spp.), and blue dicks (Dipterostemon capitatus).

13B.29.4 Seasonal Patterns

Caper-fruited tropidocarpum is a small annual herb that blooms in March and April (Al-Shehbaz
2012; California Native Plant Society 2021).
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13B.29.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.29.5.1 GIS Model Data Sources

The caper-fruited tropidocarpum model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)

13B.29.5.2 Habitat Model Description

The habitat modeled for the species includes the natural communities and vegetation types within
which the species has been documented. The extent of modeled habitat in the study area is depicted
in Figure 13B.29-1.

13B.29.5.2.1 Geographic Limits

The model encompasses the entire study area.

13B.29.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the GIS model data sources.
e Mediterranean California naturalized annual and perennial grassland

e (alifornia annual herb/grass

Soil types associated with caper-fruited tropidocarpum were determined by overlaying the
occurrence locations from the CNDDB onto the SSURGO database (Soil Survey Staff, Natural
Resources Conservation Service 2020). Soils mapped at occurrence locations generally are clay or
clay loams. The following soil series in the statutory Delta show occurrences of caper-fruited
tropidocarpum and are used to focus the habitat model.

e (alla

e Carbona
e Rincon
e Linne

e Altamont
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13B.30 California Rare Plant Rank 3 and 4 Species

Section 15380 of the CEQA Guidelines applies to any species that meet the criteria for endangered,
rare, or threatened, and California Rare Plant Rank (CRPR) rank 4 taxa may meet this definition
under certain circumstances. Populations at the periphery of a species’ range, populations in areas
where the species is unusually uncommon or is in decline, and populations on unusual substrates or
associated with a habitat that is declining in California are examples of circumstances where impacts
on a CRPR 4 ranked species may be considered significant (California Native Plant Society 2020). In
this section, CRPR 3 and 4 species from Appendix 134, Special-Status Species with Potential to Occur
in the Study Area, with potential to be affected by the proposed project, are evaluated to determine
whether impacts on these species would be significant.

Specific models depicting the extent of potential habitat for CRPR 3 and 4 plants were not developed
because specific information like that available for CRPR 1 and 2 plants is not available in the
California Natural Diversity Database (CNDDB). Instead, models developed for habitats or for CRPR
1 and 2 species with similar habitat requirements were used to evaluate the potential for impacts on
CRPR 3 and 4 plants.

13B.30.1 Crownscale (Atriplex coronata var. coronata)

13B.30.1.1 Legal Status

Crownscale is not listed under either the ESA or CESA. Its NatureServe Ranking in the CNDDB is
G4T3/S3, which means that globally (G) the species is apparently secure and at a fairly low risk of
extinction, that the variety (T) is vulnerable and at moderate risk for extinction, and that within the
state (S) the variety is vulnerable and at moderate risk for extinction (California Department of Fish
and Wildlife 2021:iii, 23).

The CRPR of 4.2 for crownscale indicates that it is a plant of limited distribution, and its state threat
level (.2) indicates that it is moderately threatened in California (California Department of Fish and
Wildlife 2021:viii, 23; California Native Plant Society 2020). Plants with a rank of 4 may meet the
definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under some
conditions (California Native Plant Society 2020).

13B.30.1.2 Range and Distribution within the Study Area

Crownscale is endemic to California, distributed from the southern Sacramento Valley to the
western San Joaquin Valley and interior valleys of the Inner South Coast Ranges (Zacharias 2013).
Calflora (2021) reports 237 records for crownscale in California. There are 48 records of crownscale
in the seven Delta counties, and there are at least 5 records of crownscale in the study area near
Byron and Discovery Bay.

13B.30.1.3 Habitat Requirements

Crownscale grows in habitats with alkaline soils, including alkaline grassland, alkaline meadow, and
alkaline scrub, generally in open level areas on valley floors below 655 feet elevation (Zacharias
2013). It occurs in swales, on vernal pool margins, and in the adjacent upland habitat. Associated
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species include iodine bush (Allenrolfea occidentalis), saltgrass (Distichlis spicata), alkali heath
(Frankenia salina), alkali weed (Cressa truxillensis), bush seepweed (Suaeda nigra), and other alkali-
tolerant species. It is also frequently associated with other annual Atriplex species. In the study area,
alkaline seasonal wetlands are habitat for crownscale.

13B.30.1.4 Seasonal Pattern

Crownscale is an annual species that blooms between March and October.

13B.30.1.5 Species Habitat Suitability Model

A specific model for crownscale was not created to estimate potential impacts. Instead, potential
project impacts to crownscale were based on the habitat mapping for alkaline seasonal wetland
complex.

13B.30.2 Small-Flowered Morning-Glory (Convolvulus simulans)

13B.30.2.1 Legal Status

Small-flowered morning-glory is not listed under either the ESA or CESA. Its NatureServe Ranking in
the CNDDB is G4 /54, which means that globally (G) the species is apparently secure and at a fairly
low risk of extinction and that within the state (S) the variety is apparently secure and at a fairly low
risk of extinction (California Department of Fish and Wildlife 2021:iii, 49).

The CRPR of 4.2 for small-flowered morning-glory indicates that it is a plant of limited distribution,
and its state threat level (.2) indicates that it is moderately threatened in California (California
Department of Fish and Wildlife 2021:iv, 49; California Native Plant Society 2020). Plants with a
rank of 4 may meet the definitions of rare, threatened, or endangered as defined in CEQA Section
15380 under some conditions (California Native Plant Society 2020).

13B.30.2.2 Range and Distribution within the Study Area

Small-flowered morning-glory is distributed widely in the southern and western part of California,
including the southern Sierra Nevada Foothills, San Francisco Bay Area, San Joaquin Valley and
adjacent southern Interior Coast Ranges, southern Outer South Coast Ranges, Western Transverse
Ranges, South Coast, Channel Islands, and Peninsular Ranges (Preston 2012). It also ranges into Baja
California. Calflora (2021) reports 477 records for small-flowered morning-glory in California.
There are 15 records of small-flowered morning-glory in the seven Delta counties. However, there
are no records of the species within the study area.

13B.30.2.3 Habitat Requirements

Small-flowered morning-glory grows in grasslands and grassy openings in chaparral and coastal
scrub, typically on clay soils, and sometimes in association with serpentine seeps (Preston 2012).
Although the species sometimes occurs in serpentine soils, this habitat is not present in the study
area. Species associated with small-flowered morning-glory are nonnative annual grasses and other
species typically found in grasslands, such as lupines (Lupinus spp.), fiddlenecks (Amsinckia spp.),
phacelias (Phacelia spp.), popcorn flowers (Plagiobothrys spp.), and filarees (Erodium spp.). It has
been found at elevations between 100 and 2,870 feet. In the study area, grasslands with clay soils
are potential habitat for this species.
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13B.30.2.4 Seasonal Patterns

Small-flowered morning-glory is an annual species that blooms between April and June.

13B.30.2.5 Species Habitat Suitability Model

A specific model for small-flowered morning-glory was not created to estimate potential project
impacts. Instead, impacts to small-flowered morning-glory were based on the model for shining
navarretia, which has similar habitat requirements.

13B.30.3 Stinkbells (Fritillaria agrestis)

13B.30.3.1 Legal Status

Stinkbells is not listed under either the ESA or CESA. Its NatureServe Ranking in the CNDDB is
G3/S3, which means that globally (G) and within the state (S) the species is vulnerable with a
moderate risk of extinction (California Department of Fish and Wildlife 2021:iii, 80).

The CRPR of 4.2 for stinkbells indicates that it is a plant of limited distribution, and its state threat
level (.2) indicates that it is moderately threatened in California (California Department of Fish and
Wildlife 2021:iv,49; California Native Plant Society 2020). Plants with a rank of 4 may meet the
definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under some
conditions (California Native Plant Society 2020).

13B.30.3.2 Range and Distribution within the Study Area

Stinkbells is endemic to California, where it occurs in the outer North Coast Ranges, the Sierra
Nevada Foothills, the Central Valley, and central western California (McNeal and Ness 2012).
Calflora (2021) reports 303 records for stinkbells in California, and there are 77 records of the
species within the seven Delta counties. Most of the records in Alameda and Contra Costa Counties
from the Diablan foothills west of the study area. Within the study area, there is one record of the
species from near Byron.

13B.30.3.3 Habitat Requirements

The species grows in grasslands, foothill woodlands, and open grassy areas in chaparral, between 30
and 5,100 feet elevation (McNeal and Ness 2012). Species associated with stinkbells are nonnative
annual grasses and other species typically found in grasslands, such as sanicles (Sanicula spp.), blue
dicks (Dipterostemon capitatus), Johnny-jump-up (Viola pedunculata), cut-leaved geranium
(Geranium dissectum), common vetch (Vicia sativa), and filarees (Erodium spp.).

13B.30.3.4 Seasonal Patterns

Stinkbells is an herbaceous perennial that blooms from March to June.

13B.30.3.5 Species Habitat Suitability Model

A specific model for stinkbells was not created to estimate potential project impacts. Instead,
impacts on stinkbells are based on the model for shining navarretia, which has similar habitat
requirements.
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13B.30.4 Hogwallow Starfish (Hesperevax caulescens)

13B.30.4.1 Legal Status

Hogwallow starfish is not listed under either the ESA or CESA. Its NatureServe Ranking in the
CNDDB is G3/S3, which means that globally (G) and within the state (S) the species is vulnerable
with a moderate risk of extinction (California Department of Fish and Wildlife 2021:iii, 80).

The CRPR of 4.2 for hogwallow starfish indicates that it is a plant of limited distribution, and its state
threat level (.2) indicates that it is moderately threatened in California (California Department of
Fish and Wildlife 2021:iv, 49; California Native Plant Society 2020). Plants with a rank of 4 may meet
the definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under some
conditions (California Native Plant Society 2020).

13B.30.4.2 Range and Distribution within the Study Area

Hogwallow starfish is endemic to California, where it occurs in the Interior North Coast Ranges,
Cascade Range Foothills, Sierra Nevada Foothills, Great Valley, and Outer South Coast Ranges
(Morefield 2012a). Calflora (2021) reports 175 records for hogwallow starfish in California, and
there are 65 records of the species in the seven Delta counties. In the study area, the only records for
the species are in Solano and Yolo Counties.

13B.30.4.3 Habitat Requirements

Hogwallow starfish grows in clay soils of vernal pools and flats and on slopes, sometimes on
serpentine soil (Morefield 2012a). It occurs at elevations below 1,660 feet. Species associated with
hogwallow starfish include silverpuff species (Microseris spp.), popcornflowers (Plagiobothrys spp.),
Q-tips (Micropus californicus), peppergrass species (Lepidium nitidum, L. latipes), clovers (Trifolium
spp-), and blow-wives (Achyrachaena mollis).

13B.30.4.4 Seasonal Patterns

Hogwallow starfish is an annual species that blooms from March to June.

13B.30.4.5 Species Habitat Suitability Model

A specific model for hogwallow starfish was not created to estimate potential project impacts.
Instead, potential impacts on hogwallow starfish were based on habitat mapping for vernal pool
complex.

13B.30.5 Ferris’ Goldfields (Lasthenia ferrisiae)

13B.30.5.1 Legal Status

Ferris’ goldfields is not listed under either the ESA or CESA. Its NatureServe Ranking in the CNDDB
is G3/S3, which means that globally (G) and within the state (S) the species is vulnerable with a
moderate risk of extinction (California Department of Fish and Wildlife 2021:iii, 96).

The CRPR of 4.2 for Ferris’ goldfields indicates that it is a plant of limited distribution, and its state
threat level (.2) indicates that it is moderately threatened in California (California Department of
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Fish and Wildlife 2021:iv, 96; California Native Plant Society 2020). Plants with a rank of 4 may meet
the definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under some
conditions (California Native Plant Society 2020).

13B.30.5.2 Range and Distribution within the Study Area

Ferris’ goldfields is endemic to California, where it is distributed along the western half of the San
Joaquin Valley, ranging north to the southern Sacramento Valley (Chan and Ornduff 2012). Calflora
(2021) reports 129 records for Ferris’ goldfields in California, and there are 36 records of the
species in the seven Delta counties. In the study area, there are records from Clifton Court Forebay,
Byron, and Discovery Bay.

13B.30.5.3 Habitat Requirements

Ferris’ goldfields grows in alkaline vernal pools and flats associated with iodine bush (Allenrolfea
occidentalis) and saltgrass (Distichlis spicata) below 2,300 feet elevation (Chan and Ornduff 2012).

13B.30.5.4 Seasonal Patterns

13B.30.5.5 Ferris’ goldfields is an annual species that blooms from
February to May. Species Habitat Suitability Model

A specific model for Ferris’ goldfields was not created to evaluate potential impacts. Instead,
potential project impacts on Ferris’ goldfields were based on the habitat mapping for alkaline
seasonal wetland complex.

13B.30.6 Little Mousetail (Myosurus minimus subsp. apus)

13B.30.6.1 Legal Status

Little mousetail is not listed under either the ESA or CESA. Its NatureServe Ranking in the CNDDB is
G5T2Q/S2, which means that globally (G) the species is secure, but that the subspecies is vulnerable
and at high risk of extinction, and within the state (S) the subspecies is vulnerable and at high risk of
extinction (California Department of Fish and Wildlife 202 1:iii, 96). However, the “Q” modifier
indicates that there is taxonomic uncertainty about the subspecies.

The CRPR of 3.1 for little mousetail indicates that more information is needed about the taxonomy
to assign it to another list or to drop it from the CRPR listing, and its state threat level (.1) indicates
that it is seriously threatened in California (California Department of Fish and Wildlife 2021:iv, 96;
California Native Plant Society 2020). Plants with a rank of 3 may meet the definitions of rare,
threatened, or endangered as defined in CEQA Section 15380 under some conditions (California
Native Plant Society 2020).

13B.30.6.2 Range and Distribution Within The Study Area

Little mousetail is mostly known from coastal Southern California, although there are scattered
records for it from across the state. Calflora (2021) reports 127 records for little mousetail in
California, and there are 20 records of the species in the seven Delta counties. In the study area,
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there are records from Clifton Court Forebay and Byron. The taxonomic status of little mousetail has
been questioned, and it may a hybrid rather than a subspecies (Whittemore 1997:135-136).

13B.30.6.3 Habitat Requirements

In the study area, little mousetail occurs in grasslands and vernal pools with alkaline soils (Calflora
2021).

13B.30.6.4 Seasonal Patterns

Little mousetail is an annual that blooms from March to June.

13B.30.6.5 Species Habitat Suitability Model

A specific model for little mousetail was not created to evaluate potential impacts. Instead, potential
project impacts on little mousetail were based on the habitat mapping for alkaline seasonal wetland
complex.

13B.30.7 Cotula Navarretia (Navarretia cotulifolia)

13B.30.7.1 Legal Status

Cotula navarretia is not listed under either the ESA or CESA. Its NatureServe Ranking in the CNDDB
is G4/S4, which means that globally (G) and within the state (S) the species is apparently secure and
at a fairly low risk of extinction (California Department of Fish and Wildlife 2021:iii, 49).

The CRPR of 4.2 for Cotula navarretia indicates that it is a plant of limited distribution, and its state
threat level (.2) indicates that it is moderately threatened in California (California Department of
Fish and Wildlife 2021:iv, 49; California Native Plant Society 2020). Plants with a rank of 4 may meet
the definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under some
conditions (California Native Plant Society 2020).

13B.30.7.2 Range and Distribution within the Study Area

Cotula navarretia is endemic to California, where it is distributed in the Interior North Coast Ranges,
Sacramento Valley, San Francisco Bay Area, and Interior South Coast Ranges (Johnson 2013).
Calflora (2021) reports 124 records for cotula navarretia in California, and there are 57 records of
the species in the seven Delta counties. In the study area, there 3 records from the study area near
Byron Hot Springs and along Bruns Road (Calflora 2021).

13B.30.7.3 Habitat Requirements

Cotula navarretia grows in chaparral, woodlands, and grasslands, on heavy clay soils (Johnson
2013).

13B.30.7.4 Seasonal Patterns

Cotula navarretia is an annual species that blooms in May and June.
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13B.30.7.5 Species Habitat Suitability Model

A specific model for cotula navarretia was not created to evaluate potential impacts. Instead,
impacts to cotula navarretia are based on the model for shining navarretia, which has similar habitat
requirements.

13B.30.8 Delta Woolly Marbles (Psilocarphus brevissimus var.

multiflorus)
Delta woolly marbles is not listed under either the ESA or CESA. Its NatureServe Ranking in the
CNDDB is G4T3/S3, which means that globally (G) the species is apparently secure and at a fairly
low risk of extinction, that the variety (T) is vulnerable and at moderate risk for extinction, and that

within the state (S) the variety is vulnerable and at moderate risk for extinction (California
Department of Fish and Wildlife 2021:iii, 136).

The CRPR of 4.2 for Delta woolly marbles indicates that it is a plant of limited distribution, and its
state threat level (.2) indicates that it is moderately threatened in California (California Department
of Fish and Wildlife 2021:viii, 136; California Native Plant Society 2020). Plants with a rank of 4 may
meet the definitions of rare, threatened, or endangered as defined in CEQA Section 15380 under
some conditions (California Native Plant Society 2020).

13B.30.8.1 Range and Distribution within the Study Area

Delta woolly marbles is known from widely scattered occurrences in the Sacramento Valley,
northern San Joaquin Valley, and San Francisco Bay Area (Morefield 2012b). Calflora (2021) reports
36 records for Delta woolly marbles in California, with 22 records of the species in the seven Delta
counties. There are 3 records in the study area, all in the Jepson Prairie area (Calflora 2021).

13B.30.8.2 Habitat Requirements

Delta woolly marbles is associated with vernal pools (Morefield 2012b).

13B.30.8.3 Seasonal Patterns

Delta woolly marbles is an annual species that bloom in May and June.

13B.30.8.4 Species Habitat Suitability Model

A specific model for Delta woolly marbles was not created to estimate potential project impacts.
Instead, impacts on Delta woolly marbles are based on habitat mapping for vernal pool complex.
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13B.31 Conservancy Fairy Shrimp (Branchinecta
conservatio)

13B.31.1 Legal Status

Conservancy fairy shrimp is listed as endangered under the ESA. Critical habitat was designated for
the species in 2006 (71 FR 7118-7316).

13B.31.2 Range and Distribution within the Study Area

Conservancy fairy shrimp is endemic to California, and its known range is limited to the Central
Valley, with the exception of one population in Ventura County (U.S. Fish and Wildlife Service
2012:2). The U.S. Fish and Wildlife Service acknowledges 10 populations of Conservancy fairy
shrimp, which includes the Yolo Bypass Wildlife Area in Yolo County and Jepson Prairie in Solano
County (U.S. Fish and Wildlife Service 2012:3).

Within the study area, the range of the species is limited to areas of suitable habitat in Solano and
Yolo Counties, which is based on the populations acknowledged by USFWS in the study area (U.S.
Fish and Wildlife Service 2012:3), current CNDDB records (California Department of Fish and
Wildlife 2020), and based on past survey results for other areas of vernal pool habitat in the study
area, which include DWR surveys at Stone Lakes National Wildlife Refuge and the area around
Clifton Court Forebay (California Department of Water Resources 2011:2-16-2-20).

Five occurrences of Conservancy fairy shrimp are within the study area, four in Solano County in the
Jepson Prairie area (3) and in an area just west of the Montezuma Hills (1), and one in Yolo County
in the Yolo Bypass Wildlife Area (California Department of Fish and Wildlife 2020).

13B.31.3 Habitat Requirements

Conservancy fairy shrimp are found in vernal pools that are typically large, turbid playa pools that
may be inundated well into the summer (U.S. Fish and Wildlife Service 2012:2). Conservancy fairy
shrimp require an average of 49 days to reach maturity and are known to survive in temperatures
ranging from 41°F to 75°F (Eriksen and Belk 1999:88-89).

13B.31.4 Seasonal Patterns

Conservancy fairy shrimp hatch from cysts that remain in the soil until the first winter rains and
complete their lifecycle by early summer when warm water temperatures and drying conditions
render the habitat unsuitable. Cysts are shed by mated females and remain in the soil until the
following winter (Eriksen and Belk 1999:88).

13B.31.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.31.5.1 GIS Model Data Sources

The Conservancy fairy shrimp model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e (reat Valley Vernal Pool Data (Witham et al. 2014)

13B.31.5.2 Habitat Model Description

The Conservancy fairy shrimp model is limited to vernal pools. The extent of modeled habitat in the
study area is depicted in Figure 13B.31-1.

13B.31.5.2.1 Geographic Limits

The model is limited to Solano and Yolo counties where there are known populations (U.S. Fish and
Wildlife Service 2012:3; California Department of Fish and Wildlife 2020).

13B.31.5.2.2 Additional Model Parameters

Modeled habitat is limited to vernal pool complex (all types).
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13B.32 Vernal Pool Fairy Shrimp (Branchinecta lynchi)
13B.32.1 Legal Status

Vernal pool fairy shrimp is listed as threatened under the federal ESA throughout its range (59 FR
48136). Critical habitat for vernal pool fairy shrimp was designated in 2006 (U.S. Fish and Wildlife
Service 2020).

13B.32.2 Range and Distribution within the Study Area

There is little information about the historical range of vernal pool fairy shrimp. The species is
currently known to occur in a wide range of vernal pool habitats in the central western,
southwestern, and Central Valley areas of California, and in two vernal pool habitats in the Agate
Desert area of Jackson County, Oregon (U.S. Fish and Wildlife Service 2005:11-191-11-192). It has the
largest geographical range of listed fairy shrimp in California, but is seldom abundant (U.S. Fish and
Wildlife Service 2005:11-194). The species is currently found at locations across the Central Valley
from Shasta County to Tulare and Kings Counties, in the central and southern Coast Ranges from
Napa County to Los Angeles County, and inland in western Riverside County, California (U.S. Fish
and Wildlife Service 2005:11-194-11-195; California Department of Fish and Wildlife 2020).

Within the study area, vernal pool fairy shrimp has the potential to occur throughout but is
generally limited to known areas of suitable habitat in and around Stone Lakes in Sacramento
County, within the Yolo Bypass, within Solano County, and in eastern Contra Costa County near
Clifton Court Forebay.

There are 19 CNDDB records for vernal pool fairy shrimp in the study area, which occur in the Stone
Lakes National Wildlife Refuge (1), in the Yolo Bypass (8), in Jepson Prairie in Solano County (2), in
southern Solano County near Montezuma Hills (1), in Antioch (1), and in the area of Clifton Court
Forebay (6) (California Department of Fish and Wildlife 2020).

13B.32.3 Habitat Requirements

Vernal pool fairy shrimp is entirely dependent on the aquatic environment provided by the
temporary waters of natural vernal pool and playa pool ecosystems as well as the artificial
environments of ditches and tire ruts (59 FR 48136; U.S. Fish and Wildlife Service 2007:24, 26). The
temporary waters fill directly from precipitation as well as from surface runoff and perched
groundwater from their watersheds (U.S. Fish and Wildlife Service 2007:30). The watershed extent
that is necessary for maintaining the hydrological functions of the temporary waters depends on a
number of complex factors including soil properties, the existence of a perched aquifer overlying an
impermeable soil layer, slope, effects of vegetation on evapotranspiration rates, compaction of
surface soils by grazing animals, and other factors (U.S. Fish and Wildlife Service 2007:30).

The temporary waters that are habitat for the vernal pool fairy shrimp are extremely variable and
range from clear sandstone pools to turbid, alkaline vernal pools (U.S. Fish and Wildlife Service

2005:11-196). Vernal pool fairy shrimp have also been found in degraded vernal pool habitats and
artificially created seasonal pools (Helm 1998:132). Vernal pool fairy shrimp commonly co-occur

Delta Conveyance Project 13-203 December 2022
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with other fairy shrimp and vernal pool tadpole shrimp (Lepidurus packardi) (U.S. Fish and Wildlife
Service 2005:11-197).

In a study using large plastic pools to simulate natural vernal pools, Helm found that vernal pool
fairy shrimp can reproduce as early as 18 days following hatching, with the average being 40 days
(Helm 1998:133). Site-specific conditions, primarily water temperature, have been shown to affect
time to reach reproductive maturity (Helm 1998:132).

o U1 W N =

7  13B.32.4 Seasonal Patterns

8 Vernal pool fairy shrimp are adapted to the environmental conditions of their ephemeral habitats.

9 One adaptation is the ability of vernal pool fairy shrimp cysts to remain dormant in the soil when
10 their vernal pool habitats are dry. The cysts survive the hot, dry summers and cold, wet winters that
11 follow until vernal pools and swales fill with rainwater and conditions are right for hatching. When
12 the pools refill in the same or subsequent seasons, some, but not all, of the cysts may hatch. The cyst
13 bank in the soil may comprise cysts from several years of breeding (U.S. Fish and Wildlife Service
14 2005:11-195; 59 FR 48136). Beyond inundation of the habitat, the specific cues for hatching are
15 unknown, although temperature and electrical conductivity (solute concentration) are believed to
16 play a large role (Helm 1998:132).

17 13B.32.5 Species Habitat Suitability Model

18 The methods used to formulate species habitat suitability models, and the limitations of these

19 models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

20 13B.32.5.1 GIS Model Data Sources

21 The vernal pool fairy shrimp model uses the following datasets:

22 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical

23 Information Center 2019)

24 e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI

25 Consultants Inc. 2020, California Department of Water Resources 2020, California Department

26 of Water Resources 2021)

27 e Great Valley Ecoregion 2018 Vegetation (Chico State Research Foundation, Geographical

28 Information Center 2018)

29 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)

30 e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)

31 e Great Valley Vernal Pool Data (Witham et al. 2014)

32 13B.32.5.2 Habitat Model Description

33 The vernal pool fairy shrimp habitat model includes vernal pools, alkaline seasonal wetlands, and

34 some seasonal wetlands. Vernal pool complexes in the western part of the study area often occur in

35 a mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal pool complex

36 also occur in the alkaline seasonal wetland complex within this mosaic of natural communities. The

37 modeled habitat relies on both aquatic resource delineation data that was collected for a smaller
Delta Conveyance Project 13-204 December 2022
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portion of the study area, in what is called the delineation study area, and suitable habitats found in
the Great Valley Vernal Pool Data, the Sand Hill Wind Repowering SEIR Land Cover Dataset, the East
Bay RCIS 2017 Land Cover Dataset, the Delta Vegetation and Land Use Update, and the Great Valley
Ecoregion 2018 Vegetation dataset. The extent of modeled habitat in the study area is depicted in
Figure 13B.32-1.

13B.32.5.2.1 Geographic Limits

The entire study area.

13B.32.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021):

e Vernal pool complex
o Alkaline wetland

o Vernal Pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Alkaline seasonal wetland complex
o Alkaline wetland
e Other seasonal wetlands

o Seasonal wetlands

Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
Geographical Information Center 2019):

e Vernal pool complex

o All types

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographical Information Center 2019) and the
Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographical
Information Center 2018):

e Alkaline seasonal wetland complex

o All types

Delta Conveyance Project December 2022
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Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
(Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
cover classes reported only go as high as 5%-10%.
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13B.33 Midvalley Fairy Shrimp (Branchinecta
mesovallensis)

13B.33.1 Legal Status

Midvalley fairy shrimp has a NatureServe ranking of G2/S2S3 and is included on CDFW’s Special
Animals List but is not listed under the federal ESA or CESA (California Department of Fish and
Wildlife 2020a:11).

13B.33.2 Range and Distribution within the Study Area

Midvalley fairy shrimp is endemic to California, and its known range is limited to the Central Valley
(U.S. Fish and Wildlife Service 2005:11-211).

Within the study area, midvalley fairy shrimp has the potential to occur throughout but is generally
limited to known areas of suitable habitat in and around Stone Lakes in Sacramento County, within
the Yolo Bypass, within Solano County, and in eastern Contra Costa County near Clifton Court
Forebay.

There are seven occurrences of midvalley fairy shrimp in the study area, which are located in the
Yolo Bypass (3), in Jepson Prairie in Solano County (1), and in the vicinity of Clifton Court Forebay
(3) (California Department of Fish and Wildlife 2020b).

13B.33.3 Habitat Requirements

Midvalley fairy shrimp are found in vernal pools; primarily small, short-lived pools and grass-
bottomed swales that have an average ponding depth of 10 centimeters (Helm 1998:137). This
species is unusually tolerant of warm water temperatures and has been observed in pools as warm
as 89°F (Helm 1998:131).

13B.33.4 Seasonal Patterns

Like other fairy shrimp, midvalley fairy shrimp hatch from cysts that remain in the soil until winter
rains inundate vernal pool habitat; however, compared to other fairy shrimp, they mature
comparatively quickly, in as little as 8 days (U.S. Fish and Wildlife Service 2005:11-211).

13B.33.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.33.5.1 GIS Model Data Sources

The midvalley fairy shrimp model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

Delta Conveyance Project 13-209 December 2022
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e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Great Valley Vernal Pool Data (Witham et al. 2014)

13B.33.5.2 Habitat Model Description

The midvalley fairy shrimp habitat model includes vernal pools, alkaline seasonal wetlands, and
some seasonal wetlands. Vernal pool complexes in the western part of the study area often occur in
a mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal pool complex
also occur in the alkaline seasonal wetland complex within this mosaic of natural communities. The
modeled habitat relies on both aquatic resource delineation data that was collected for a smaller
portion of the study area, in what is called the delineation study area, and suitable habitats found in
the Great Valley Vernal Pool Data, the Sand Hill Wind Repowering SEIR Land Cover Dataset, the East
Bay RCIS 2017 Land Cover Dataset, the Delta Vegetation and Land Use Update, and the Great Valley
Ecoregion 2018 Vegetation dataset. The extent of modeled habitat in the study area is depicted in
Figure 13B.33-1.

13B.33.5.2.1 Geographic Limits

The entire study area.

13B.33.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021):

e Vernal pool complex
o Alkaline wetland

o Vernal pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Alkaline seasonal wetland complex
o Alkaline wetland
e Other seasonal wetlands

o Seasonal wetlands
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Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
Geographical Information Center 2019):

e Vernal pool complex

o Alltypes

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographical Information Center 2019) and the
Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018):

e Alkaline seasonal wetland complex

o Alltypes

Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
(Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
cover classes reported only go as high as 5%-10%.
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13B.34 California Linderiella (Linderiella occidentalis)

13B.34.1 Legal Status

California linderiella has a NatureServe ranking of G2G3/S2S3 and is included on CDFW’s Special
Animals List but is not listed under the federal ESA or CESA (California Department of Fish and
Wildlife 2020a:11).

13B.34.2 Range and Distribution within the Study Area

California linderiella is endemic to California; Its known range is limited to the Central Valley and
Coast Ranges (U.S. Fish and Wildlife Service 2005:11-216).

Within the study area, California linderiella has the potential to occur throughout but is generally
limited to known areas of suitable habitat in and around Stone Lakes in Sacramento County, within
the Yolo Bypass, within Solano County, and in eastern Contra Costa County near Clifton Court
Forebay.

There are 16 CNDDB occurrences in the study area, which include the area near Clifton Court
Forebay (1), on Holland Tract (1), in Antioch (1), in the Yolo Bypass (9), and in the Stone Lakes area
(4) (California Department of Fish and Wildlife 2020b).

13B.34.3 Habitat Requirements

California linderiella occurs in vernal pools that vary widely in size and turbidity. They are also
highly tolerant of high-water temperatures and have been found in pools ranging from 41°F to 85°F.
This species frequently co-occurs with vernal pool fairy shrimp, and is usually numerically dominant
(U.S. Fish and Wildlife Service 2005:11-218).

13B.34.4 Seasonal Patterns

California linderiella is the longest lived fairy shrimp species in the Central Valley, having been
observed to live up to 168 days. The species requires a minimum of 31 days to reach maturity (U.S.
Fish and Wildlife Service 2005:11-218).

13B.34.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.34.5.1 GIS Model Data Sources

The California linderiella model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

Delta Conveyance Project 13-215 December 2022
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e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Ecoregion 2018 Vegetation (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Great Valley Vernal Pool Data (Witham et al. 2014)

13B.34.5.2 Habitat Model Description

The California linderiella habitat model includes vernal pools, alkaline seasonal wetlands, and some
seasonal wetlands. Vernal pool complexes in the western part of the study area often occur in a
mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal pool complex
also occur in the alkaline seasonal wetland complex within this mosaic of natural communities. The
modeled habitat relies on both aquatic resource delineation data that was collected for a smaller
portion of the study area, in what is called the delineation study area, and suitable habitats found in
the Great Valley Vernal Pool Data, the Sand Hill Wind Repowering SEIR Land Cover Dataset, the East
Bay RCIS 2017 Land Cover Dataset, the Delta Vegetation and Land Use Update, and the Great Valley
Ecoregion 2018 Vegetation datasets. The extent of modeled habitat in the study area is depicted in
Figure 13B.34-1.

13B.34.5.2.1 Geographic Limits

The entire study area.

13B.34.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021):

e Vernal pool complex
o Alkaline wetland

o Vernal pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Alkaline seasonal wetland complex
o Alkaline wetland
e Other seasonal wetlands

o Seasonal wetlands
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Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
Geographical Information Center 2019):

e Vernal pool complex

o Alltypes

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographical Information Center 2019) and the
Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographical
Information Center 2018):

e Alkaline seasonal wetland complex

o Alltypes

Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
(Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
cover classes reported only go as high as 5%-10%.
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13B.35 Vernal Pool Tadpole Shrimp (Lepidurus
packardi)

13B.35.1 Legal Status

Vernal pool tadpole shrimp is listed as endangered throughout its range under the federal ESA (59
FR 48136). Critical habitat was designated for the species in 2006 (U.S. Fish and Wildlife Service
2020).

13B.35.2 Range and Distribution within the Study Area

Historically, vernal pool tadpole shrimp probably did not occur outside of the Central Valley and
Central Coast regions (U.S. Fish and Wildlife Service 2005:11-204). Currently, vernal pool tadpole
shrimp occurs in the Central Valley of California and the San Francisco Bay Area (U.S. Fish and
Wildlife Service 2005:11-204). The species has a patchy distribution across the Central Valley of
California from Shasta County southward to northwestern Tulare County (U.S. Fish and Wildlife
Service 2007:4). In the Central Coast Vernal Pool Region identified in the Vernal Pool Recovery Plan,
the vernal pool tadpole shrimp is found in the San Francisco Bay National Wildlife Refuge and on
private land in Alameda County near Milpitas (U.S. Fish and Wildlife Service 2007:14; California
Department of Fish and Wildlife 2020). The largest concentration of vernal pool tadpole shrimp
occurrences is found in the Southeastern Sacramento Vernal Pool Region identified in the Vernal
Pool Recovery Plan, where the species occurs on a number of public and private lands in Sacramento
County (U.S. Fish and Wildlife Service 2005:11-206, 2007:14).

Within the study area, vernal pool tadpole shrimp has the potential to occur throughout but is
generally limited to known areas of suitable habitat in and around Stone Lakes in Sacramento
County, within the Yolo Bypass, within Solano County, and in eastern Contra Costa County near
Clifton Court Forebay.

Fourteen CNDDB records for vernal pool tadpole shrimp are within the study area, which occur in
an area southwest of Montezuma Hills (1), in the Jepson Prairie area (6), in the Yolo Bypass (4), in
the Stone Lakes area (2), and one in an area just north of the Cosumnes River Preserve (California
Department of Fish and Wildlife 2020).

13B.35.3 Habitat Requirements

Vernal pool tadpole shrimp occur in a wide variety of seasonal habitats, including vernal pools,
ponded clay flats, alkaline pools, ephemeral stock ponds, and roadside ditches. Habitats where
vernal pool tadpole shrimp have been observed range in size from small (less than 25 square feet),
clear, vegetated vernal pools to highly turbid alkali scald pools to large (more than 100 acres) winter
lakes (U.S. Fish and Wildlife Service 2007:3; Helm 1998:132,137). These pools and other ephemeral
wetlands must dry out and be inundated again to remain suitable for the vernal pool tadpole shrimp.
Any cysts remaining in the soil once the pool has dried remain dormant until the pool refills in order
to hatch. Vernal pool tadpole shrimp can hatch multiple times in a single inundation event so long as
the habitat remains inundated, sometimes for six months or more (U.S. Fish and Wildlife Service
2005:11-207).
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In a study using large plastic pools to simulate natural vernal pools, Helm found that vernal pool
tadpole shrimp can reproduce as early as 41 days following hatching, with the average being 54
days (Helm 1998:133). Site-specific conditions (primarily water temperature) have been shown to
affect time to reach reproductive maturity (Helm 1998:132).

13B.35.4 Seasonal Patterns

Like other vernal pool branchiopods, vernal pool tadpole shrimp are linked to the cycles of their
ephemeral habitats. Vernal pool tadpole shrimp eggs, or cysts, remain dormant in the soil when
their vernal pool habitats are dry. The cysts remain in the soil until later rainy seasons when
conditions are right for hatching (59 FR 48138).

13B.35.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.35.5.1 GIS Model Data Sources

The vernal pool tadpole shrimp model uses the following datasets:

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Great Valley Vernal Pool Data (Witham et al. 2014)

13B.35.5.2 Habitat Model Description

The vernal pool tadpole shrimp habitat model includes vernal pools, alkaline seasonal wetlands, and
some seasonal wetlands. Vernal pool complexes in the western part of the study area often occur in
a mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal pool complex
also occur in the alkaline seasonal wetland complex within this mosaic of natural communities. The
modeled habitat relies on both aquatic resource delineation data that was collected for a smaller
portion of the study area, in what is called the delineation study area, and suitable habitats found in
the Great Valley Vernal Pool Data, the Sand Hill Wind Repowering SEIR Land Cover Dataset, the East
Bay RCIS 2017 Land Cover Dataset, the Delta Vegetation and Land Use Update, and the Great Valley
Ecoregion 2018 Vegetation dataset. The extent of modeled habitat in the study area is depicted in
Figure 13B.35-1.
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13B.35.5.2.1 Geographic Limits

The entire study area.

13B.35.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021):

e Vernal pool complex
o Alkaline wetland

o Vernal pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Alkaline seasonal wetland complex
o Alkaline wetland
e Other seasonal wetlands

o Seasonal wetlands

Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
Geographical Information Center 2019):

e Vernal pool complex

o Alltypes

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographical Information Center 2019) and the
Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018):

e Alkaline seasonal wetland complex

o Alltypes

Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
(Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
cover classes reported only go as high as 5%-10%.
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13B.36 Hairy Water Flea (Dumontia oregonensis)

13B.36.1 Legal Status

Hairy water flea has a NatureServe ranking of G1G3/S1 and is included on CDFW’s Special Animals
List but is not listed under the federal ESA or CESA (California Department of Fish and Wildlife
2020a:12).

13B.36.2 Range and Distribution within the Study Area

Hairy water flea was originally described in 2003 from the Agate Desert in Oregon and has since
been documented in California in Sacramento and Solano counties (Interagency Special
Status/Sensitive Species Program 2018:3-4).

Within the study area, hairy water flea has the potential to occur throughout but is generally limited
to known areas of suitable habitat in and around Stone Lakes in Sacramento County, within the Yolo
Bypass, within Solano County, and in eastern Contra Costa County near Clifton Court Forebay.

There are no CNDDB occurrences of hairy water flea in the study area (California Department of Fish
and Wildlife 2020b).

13B.36.3 Habitat Requirements

Hairy water fleas are found in seasonal wetlands, including vernal pools, wet prairies, temporary
creeks, and managed agricultural fields, typically where vegetation cover is over 60% (Interagency
Special Status/Sensitive Species Program 2018:3, 5). In California, it is associated with tall flatsedge
(Cyperus eragrostis), pale spikerush (Eleocharis macrostachya), and western mannagrass (Glyceria
occidentalis) (Interagency Special Status/Sensitive Species Program 2018:5).

13B.36.4 Seasonal Patterns

Hairy water fleas emerge as pools fill with seasonal rains and enter dormancy when pools are dry.
The species is likely present from October through April and has been collected from January
through April (Interagency Special Status/Sensitive Species Program 2018:2-3).

13B.36.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.36.5.1 GIS Model Data Sources

The hairy water flea model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)
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e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e Great Valley Vernal Pool Data (Witham et al. 2014)

13B.36.5.2 Habitat Model Description

The hairy water flea habitat model includes vernal pools, alkaline seasonal wetlands, and some
seasonal wetlands. Vernal pool complexes in the western part of the study area often occur in a
mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal pool complex
also occur in the alkaline seasonal wetland complex within this mosaic of natural communities. The
modeled habitat relies on both aquatic resource delineation data that was collected for a smaller
portion of the study area, in what is called the delineation study area, and suitable habitats found in
the Great Valley Vernal Pool Data, the Sand Hill Wind Repowering SEIR Land Cover Dataset, the East
Bay RCIS 2017 Land Cover Dataset, the Delta Vegetation and Land Use Update, and the Great Valley
Ecoregion 2018 Vegetation dataset. The extent of modeled habitat in the study area is depicted in
Figure 13B.36-1.

13B.36.5.2.1 Geographic Limits

The entire study area.

13B.36.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021).

e Vernal pool complex
o Alkaline wetland

o Vernal pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021).

e Alkaline seasonal wetland complex
o Alkaline wetland
e Other seasonal wetlands

o Seasonal wetlands
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Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
Geographical Information Center 2019):

e Vernal pool complex

o Alltypes

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographical Information Center 2019) and the
Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018):

e Alkaline seasonal wetland complex

o Alltypes

Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
(Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
cover classes reported only go as high as 5%-10%.
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13B.37 Antioch Dunes Anthicid Beetle (Anthicus
antiochensis)

13B.37.1 Legal Status

Antioch Dunes anthicid beetle has a NatureServe ranking of G1/S1 and is included on CDFW’s
Special Animals List but is not listed under the federal ESA or CESA (California Department of Fish
and Wildlife 2020a:16).

13B.37.2 Range and Distribution within the Study Area

Antioch Dunes anthicid beetle is endemic to California. It has been detected at Antioch Dunes in
Contra Costa County as well as several sites along the Sacramento River in Glenn, Tehama, Shasta,
and Solano Counties and one site at Nicolaus on the Feather River in Sutter County (California
Department of Fish and Wildlife 2006).

Antioch Dunes anthicid beetle has the potential to occur in suitable habitat throughout the study
area.

There are two CNDDB occurrences of Antioch Dunes anthicid beetle within the study area, one at the
Antioch Dunes and one just north of Rio Vista (California Department of Fish and Wildlife 2020b).

13B.37.3 Habitat Requirements

Antioch Dunes anthicid beetle typically occurs on interior sand dunes and sand bars. Antioch Dunes
anthicid beetles are thought to be microscavengers, feeding on dead insects and soil fungi at night
and remaining inactive in burrows during the day (California Department of Fish and Wildlife 2006).

13B.37.4 Seasonal Patterns

Adults overwinter and emerge in the spring to lay eggs. A second generation of adults emerge in
early summer (California Department of Fish and Wildlife 2006).

13B.37.5 Species Habitat Suitability Model

Due to the specific habitat requirements of the species, which occurs at a finer scale than the land
cover data used in the EIR, no model was developed for this species.

13B.37.6 References Cited

California Department of Fish and Wildlife. 2006. Special Status Invertebrate Species Accounts—
Anthicus antiochensis. Available: https://wildlife.ca.gov/Data/CNDDB/Invertebrates#insects-
coleoptera. Accessed: August 21, 2020.

California Department of Fish and Wildlife. 2020a. Special Animals List. California Natural Diversity
Database. Periodic publications. July.
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13B.38 Sacramento Anthicid Beetle (Anthicus
sacramento)

13B.38.1 Legal Status

Sacramento anthicid beetle has a NatureServe ranking of G1/S1 and is included on CDFW’s Special
Animals List but is not listed under the federal ESA or CESA (California Department of Fish and
Wildlife 2020a:16).

13B.38.2 Range and Distribution within the Study Area

Sacramento anthicid beetle is endemic to California, and it has been detected in several locations
along the Sacramento and San Joaquin Rivers from Shasta to San Joaquin Counties and one site at
Nicolas on the Feather River in Sutter County (California Department of Fish and Wildlife 2006).

Sacramento anthicid beetle has the potential to occur in suitable habitat throughout the study area.

There are seven CNDDB occurrences of Sacramento anthicid beetle within the study area, four along
the San Joaquin River in the southern most portion of the study area and three around Rio Vista
(California Department of Fish and Wildlife 2020b).

13B.38.3 Habitat Requirements

Sacramento anthicid beetle typically occurs in interior sand dunes and sand bars as well as in
dredge spoil heaps. Like other species in its genus, Sacramento anthicid beetles are thought to be
microscavengers, feeding on dead insects and soil fungi (California Department of Fish and Wildlife
2006).

13B.38.4 Seasonal Patterns

Adults are most commonly collected in June, July, and August, likely with two generations produced
each year (California Department of Fish and Wildlife 2006).

13B.38.5 Species Habitat Suitability Model

Due to the specific habitat requirements of the species, which occur at a finer scale than the land
cover data used in the EIR, no model was developed for this species.

13B.38.6 References Cited

California Department of Fish and Wildlife. 2006. Special Status Invertebrate Species Accounts—
Anthicus sacramento. Available: https://wildlife.ca.gov/Data/CNDDB/Invertebrates#insects-
coleoptera. Accessed: August 14, 2020.

California Department of Fish and Wildlife. 2020a. Special Animals List. California Natural Diversity
Database. Periodic publications. July.
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13B.39 Valley Elderberry Longhorn Beetle (Desmocerus
californicus dimorphus)

13B.39.1 Legal Status

Valley elderberry longhorn beetle is listed as threatened under the federal ESA (45 FR 52803).
Critical habitat was designated for valley elderberry longhorn beetle in 1980 (45 FR 52803).

13B.39.2 Range and Distribution within the Study Area

Valley elderberry longhorn beetle is one of three species of Desmocerus in North America and one of
two subspecies of D. californicus. The valley elderberry longhorn beetle subspecies is a narrowly
defined, endemic taxon, limited to portions of the Central Valley mostly below 500 feet elevation
(U.S. Fish and Wildlife Service 2017:4).

At the time of the listing, the species was only known from Merced, Yolo, and Sacramento counties
(U.S. Fish and Wildlife Service 2019:1) Subsequent surveys throughout the Central Valley discovered
more locations and the current presumed range is now believed to extend from Shasta County to
Madera County below 500 feet in elevation (U.S. Fish and Wildlife Service 2019:1). Previous
descriptions of the range included areas that overlap with California elderberry longhorn beetle (D.
californicus californicus) (U.S. Fish and Wildlife Service 2019:1). Little is known about the historical
abundance of valley elderberry longhorn beetle.

The study area is known to support elderberry shrubs, but occurrences of the species are rare in the
study area. There are four CNDDB occurrences within the study area, which include one on Union
Island along Middle River, two within the vicinity of West Sacramento, and one along the
Sacramento River near Sacramento (California Department of Fish and Wildlife 2020).

13B.39.3 Habitat Requirements

Valley elderberry longhorn beetle is closely associated with elderberry (Sambucus spp.). Elderberry
shrubs are an obligate host plant for larvae and are necessary for the completion of the life cycle
(U.S. Fish and Wildlife Service 2017:4). The two main species of elderberry used by this species are
the blue elderberry (Sambucus nigra ssp. caerulea, formerly S. mexicana) and red elderberry (S.
racemosa) (79 FR 55876). Elderberry is a component of riparian habitats throughout the Central
Valley; however, elderberry shrubs can also be present in non-riparian valley oak and blue oak
woodland habitats as well as in grasslands (U.S. Fish and Wildlife Service 2017:6), which may extend
beyond riparian zones. Although this shrub occasionally occurs outside riparian areas, shrubs
supporting the greatest beetle densities are located in areas with significant riparian zones (79 FR
55878).

Shrub characteristics and other environmental factors appear to have an influence on use by the
valley elderberry longhorn beetle, with higher occupancy rates in riparian habitat types (79 FR
55878). Occupancy of elderberry shrubs varies based on elderberry condition, water availability,
elderberry density, and the health of the riparian habitat, indicating that healthy riparian systems
supporting dense elderberry clumps are the primary habitat of the beetle (U.S. Fish and Wildlife
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1 Service 2017:7). However, some studies have demonstrated that valley elderberry longhorn beetles
2 prefer elderberry shrubs with low to moderate levels of damaged stems (79 FR 55878).

3 13B.39.4 Seasonal Patterns

4 Adult valley elderberry longhorn beetles’ flight season is from March to July (U.S. Fish and Wildlife
5 Service 2017:11), with most records from late April to mid-May (79 FR 55877). The adult beetles

6 feed on the elderberry foliage and possibly its flowers. During this time of activity, the beetles mate,
7 and the females lays eggs on the living elderberry plant host. The eggs are typically placed singly

8 within crevices in the bark or at junctions between branches or between leaf petioles and stems.

9 Eggs hatch within a few days and soft-bodied larvae emerge. The larvae are on the surface of the
10 elderberry from a few minutes to several hours and then bore to the center of the elderberry stems
11 where they create a feeding gallery in the pith at the center of the stem. The larvae develop for 1 to 2
12 years feeding on pith. The late instar larvae chew through the inner bark, all or most of the way to
13 the surface, then return inside plugging the holes with wood shavings. The larvae move back down
14 the feeding gallery to an enlarged pupal chamber packed with frass. Here the larvae metamorphose
15 into pupae between January and April (79 FR 55876).
16 The length of pupation is thought to be about one month with the emergent adult remaining in the
17 chamber for up to several weeks. Adults complete the hole in the outer bark and emerge during the
18 flowering season of elderberry shrubs (79 FR 55876).

19 13B.39.5 Species Habitat Suitability Model

20 The methods used to formulate species habitat suitability models, and the limitations of these

21 models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

22 13B.39.5.1 GIS Model Data Sources

23 The valley elderberry longhorn beetle model uses the following datasets:

24 e Delta 2017 Land Use Survey (Land 1Q 2019)

25 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical

26 Information Center 2019)

27 e Draft San Joaquin County 2017 Land Use Survey (California Department of Water Resources

28 2020a)

29 e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI

30 Consultants Inc. 2020, California Department of Water Resources 2020b, California Department

31 of Water Resources 2021)

32 e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical

33 Information Center 2018)

34 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)

35 e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)

36 e Sacramento County 2015 Land Use Survey (California Department of Water Resources 2016)
Delta Conveyance Project 13-238 December 2022
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1 13B.39.5.2 Habitat Model Description
2 The habitat model for valley elderberry longhorn beetle includes both riparian and other potential
3 habitat. The “other potential habitat” portion of the model includes some agricultural land cover
4 types as well as some seasonal wetlands mapped by DWR. Though frequent vegetation management
5 in agricultural lands may limit the development of suitable shrubs, elderberry shrubs in rural areas
6 are typically found on fence rows, along roadsides, and in areas that are not subject to active tilling
7 or vegetation management. The extent of modeled habitat in the study area is depicted in
8 Figure 13B.39-1.
9 13B.39.5.2.1 Geographic Limits
10 The model boundary includes the entire study area, based on the range described in the Framework
11 for Assessing Impacts to the Valley Elderberry Longhorn Beetle (Desmocerus californicus dimorphus)
12 (U.S. Fish and Wildlife Service 2017:4).
13 13B.39.5.2.2 Additional Model Parameters
14 Riparian Habitat
15 Modeled habitat includes the following types from the Sand Hill Wind Repowering SEIR Land Cover
16 Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and Land
17 Use Update and the Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research
18 Foundation, Geographical Information Center 2018, 2019):
19 e Valley/foothill riparian
20 o Alltypes
21 Other Potential Habitat
22 Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
23 Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
24 Department of Water Resources 2020b, California Department of Water Resources 2021).
25 e Other seasonal wetland
26 o Seasonal wetland
27 Seasonal wetlands were individually selected by DWR staff that conducted the wetland delineation.
28 These areas may have had some past disturbance but currently consist of herbaceous vegetation
29 with some scattered shrubs. Though seasonally wet, these areas have the potential to support
30 elderberry shrubs.
31 Modeled habitat also includes the following types from the Delta 2017 Land Use Survey (Land IQ
32 2019), the Draft San Joaquin County 2017 Land Use Survey (California Department of Water
33 Resources 2020a), and the Sacramento County 2015 Land Use Survey (California Department of
34 Water Resources 2016), and Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018), East
35 Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and Land Use Update and the Great
36 Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
37 Information Center 2018, 2019):
38 e Agriculture
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o Semi-ag/rights-of-way
o Upland herbaceous
e (rassland

o Alltypes
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13B.40 Delta Green Ground Beetle (Elaphrus viridis)
13B.40.1 Legal Status

Delta green ground beetle is listed as threatened under the federal ESA but is not listed under CESA.
It has a NatureServe ranking of G1S1 and is included on CDFW’s Special Animals List (California
Department of Fish and Wildlife 2020a:17). Critical habitat was designated for the delta green
ground beetle in 1980 (U.S. Fish and Wildlife Service 2020).

13B.40.2 Range and Distribution within the Study Area

Delta green ground beetle is endemic to California, and it has only been detected in the greater
Jepson Prairie area in Solano County (U.S. Fish and Wildlife Service 2017). The current known range
of this federally listed threatened species is generally bound by Travis Air Force Base to the west,
State Route 113 to the east, Hay Road to the north, and Creed Road to the south (Arnold and
Kavanaugh 2007:7).

Within the study area, suitable habitat is limited to vernal pool complex and grassland in an
approximate 1,800-acre area west of State Route 113 to the western edge of the study area, which is
east of Travis Air Force Base (Figure 13B-36). There is one CNDDB occurrence that overlaps with
the study area, which is a compilation of multiple observations over multiple year across Jepson
Prairie (California Department of Fish and Wildlife 2020b).

13B.40.3 Habitat Requirements

Delta green ground beetle typically occurs in the grassland-vernal pool complex and possibly in
more open areas such as edges of pools, trails, roads, and ditches; however, this assumption may be
because delta green ground beetles are more difficult to detect in denser grassland cover. Larvae
hide under dense vegetation or cracks in the ground. Similar to other beetles in the genus, delta
green ground beetles are thought to be generalized insect predators, possibly feeding primarily on
springtails (Collembola) (U.S. Fish and Wildlife Service 2017).

13B.40.4 Seasonal Patterns

Adults seem to be active from February through mid-May, producing one generation per year
(U.S. Fish and Wildlife Service 2017).

13B.40.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.40.5.1 GIS Model Data Sources

The delta green ground beetle model uses the following datasets:
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e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019).

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019, California Department of Water Resources and GEI Consultants Inc.
2020, California Department of Water Resources 2020, California Department of Water
Resources 2021).

13B.40.5.2 Habitat Model Description

The habitat model for delta green ground beetle is limited to vernal pool complex (all types) and
grasslands. The extent of modeled habitat in the study area is depicted in Figure 13B.40-1.

13B.40.5.2.1 Geographic Limits

The species is limited to the western portion of the study area in Solano County, west of State Route
113 to the western edge of the study area, south of Hastings Road, and north of Creek Road (Figure
13B-36).

13B.40.5.2.2 Additional Model Parameters

Modeled habitat includes the following vegetation type from the Delta Vegetation and Land use
Update (Chico State Research Foundation, Geographical Information Center 2019):

e (Grassland

o Alltypes

Modeled habitat also includes the following type from the DCP Vernal Pool Complex dataset
(Witham et al. 2014; Chico State Research Foundation, Geographical Information Center 2019,
California Department of Water Resources and GEI Consultants Inc. 2020, California Department of
Water Resources 2020, California Department of Water Resources 2021).

e Vernal pool complex

o Alltypes
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13B.41 Ricksecker’s Water Scavenger Beetle
(Hydrochara rickseckeri)

13B.41.1 Legal Status

Ricksecker’s water scavenger beetle has a NatureServe ranking of G2?/S2? and is included on
CDFW’s Special Animals List, but is not listed under the federal ESA or CESA (California Department
of Fish and Wildlife 2020a:17).

13B.41.2 Range and Distribution within the Study Area

Ricksecker’s water scavenger beetle is known from current and historic records to occur in Lake,
Sonoma, Marin, San Mateo, Alameda, Solano, Placer, and Sacramento counties (California
Department of Fish and Wildlife 2020b; Short et al. 2017:465).

Within the study area, Ricksecker’s water scavenger beetle has the potential to occur throughout but
is generally limited to known areas of suitable habitat in and around Stone Lakes in Sacramento
County, within the Yolo Bypass, within Solano County, and in eastern Contra Costa County near
Clifton Court Forebay.

There are two CNDDB occurrences of Ricksecker’s water scavenger beetle in the study area, which
include one in the Cosumnes River Preserve on the eastern edge of the study area and one in Solano
County on the western edge of the study area.

13B.41.3 Habitat Requirements

Ricksecker’s water scavenger beetle is an aquatic beetle typically known from shallow water
habitats. Specific habitat requirements for this species are not known but may include a variety of
aquatic habitats, including artificial ponds. Both adults and larvae of this species are aquatic
(NatureServe 2020). According to CNDDB records (California Department of Fish and Wildlife
2020b), the species is frequently found in vernal pools but is also found in perennial habitats.

13B.41.4 Seasonal Patterns

All known records for the species are between December and July, with most in April and May, and
recent observations suggest the species may have a short life cycle that corresponds with the
wetting and drying of vernal pools (Short et al. 2017:466-467).

13B.41.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.41.5.1 GIS Model Data Sources

The Ricksecker’s water scavenger beetle model uses the following datasets:
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e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e (reat Valley Vernal Pool Data (Witham et al. 2014)

13B.41.5.2 Habitat Model Description

The Ricksecker’s water scavenger beetle habitat model includes vernal pools, alkaline seasonal
wetlands, and some seasonal wetlands. Vernal pool complexes in the western part of the study area
often occur in a mosaic with alkaline seasonal wetlands; many of the species that occur in the vernal
pool complex also occur in the alkaline seasonal wetland complex within this mosaic of natural
communities. The modeled habitat relies on both aquatic resource delineation data that was
collected for a smaller portion of the study area, in what is called the delineation study area, and
suitable habitats found in the Great Valley Vernal Pool Data, the Delta Vegetation and Land Use
Update, the Great Valley Ecoregion 2018 Vegetation dataset, the Sand Hill Wind Repowering SEIR
Land Cover dataset (ICF 2018), and the East Bay RCIS 2017 Land Cover dataset (ICF 2017). The
extent of modeled habitat in the study area is depicted in Figure 13B.41-1

13B.41.5.2.1 Geographic Limits

The entire study area.

13B.41.5.2.2 Additional Model Parameters

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the DWR
2020 Aquatic Resources Delineation (Witham et al. 2014; California Department of Water Resources
and GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
Department of Water Resources 2021):

e Vernal pool complex
o Alkaline wetland

o Vernal pool

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Alkaline seasonal wetland complex

o Alkaline wetland
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1 e Other seasonal wetlands

2 o Seasonal wetlands

3 Outside the Delineation Study Area

4 Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta

5 Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,

6 Geographical Information Center 2019):

7 e Vernal pool complex

8 o Alltypes

9 Modeled habitat also includes the following types from the Delta Vegetation and Land Use Update
10 (Chico State Research Foundation, Geographical Information Center 2019), the Great Valley
11 Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical Information
12 Center 2018), the Sand Hill Wind Repowering SEIR Land Cover dataset (ICF 2018), and the East Bay
13 RCIS 2017 Land Cover dataset (ICF 2017):
14 e Alkaline seasonal wetland complex
15 o All types
16 Outside the delineation study area, density class information from the Great Valley Vernal Pool Data
17 (Witham at al. 2014) was used to report an estimated wetted acre. This includes the following cover
18 classes: <2%, 2%-5%, 5%-10%, >10%, and 100% for individual pools. In the statutory Delta, the
19 cover classes reported only go as high as 5%-10%.

20 13B.41.6 References Cited
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13B.42 Curved-Foot Hygrotus Diving Beetle (Hygrotus
curvipes)

13B.42.1 Legal Status

Curved-foot hygrotus diving beetle has a NatureServe ranking of G1/S1 and is included on CDFW’s
Special Animals List but is not listed under the federal ESA or CESA (California Department of Fish
and Wildlife 2020a:18).

13B.42.2 Range and Distribution within the Study Area

Curved-foot hygrotus diving beetle is only known from the eastern portions of Alameda and Contra
Costa Counties (Entomological Consulting Ltd. 2005:3; California Department of Fish and Wildlife
2020b).

The species range in the study area is limited to areas of suitable habitat in Alameda and Contra
Costa Counties. There are six CNDDB occurrences in the study area, three of which are in Alameda
County east of Bethany Reservoir and three are in Contra Costa County from around Byron Airport
north to Oakley (California Department of Fish and Wildlife 2020b).

13B.42.3 Habitat Requirements

Preferred habitat for the curved-foot hygrotus diving beetle is small, seasonal mineralized pools,
small ponds, and pools in intermittent streams (Entomological Consulting Ltd. 2005:4). Most of the
known occupied sites are fringed by salt and salt-tolerant vegetation (Entomological Consulting
LTD. 2005:4). Other areas where the species has been found include ditches and canals (California
Department of Fish and Wildlife 2020b).

13B.42.4 Seasonal Patterns

Little is known about the seasonal patterns of the species but given that its preferred habitat is
seasonal waterbodies, it is likely adapted to completing most of its life cycle during the winter and
spring.

13B.42.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.42.5.1 GIS Model Data Sources

The curved-foot hygrotus model uses the following datasets.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)
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1 e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
2 Consultants Inc. 2020, California Department of Water Resources 2020, California Department
3 of Water Resources 2021)
4 e Great Valley Vernal Pool Data (Witham et al. 2014)
5 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
6 e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
7 e National Hydrography Dataset (U.S. Geological Survey 2020)
8 13B.42.5.2 Habitat Model Description
9 The curved-foot hygrotus habitat model includes vernal pools, alkaline seasonal wetlands, seasonal
10 wetlands, streams, ponds, and agricultural ditches. The modeled habitat relies on both delineation
11 data that was collected for a smaller portion of the study area, in what is called the delineation study
12 area, and suitable habitats found in the National Hydrography Dataset, Great Valley Vernal Pool
13 Data, the Delta Vegetation and Land Use Update, Sandhill Hill Land Cover Dataset, and the East Bay
14 RCIS Land Cover Dataset. The extent of modeled habitat in the study area is depicted in
15 Figure 13B.42-1.
16 13B.42.5.2.1 Geographic Limits
17 Alameda and Contra Costa counties.
18  13B.42.5.2.2 Additional Model Parameters
19 Inside the Delineation Study Area
20 Modeled habitat includes the following types from the DWR 2020 Aquatic Resources Delineation
21 (California Department of Water Resources and GEI Consultants Inc. 2020, California Department of
22 Water Resources 2020, California Department of Water Resources 2021).
23 e Vernal pool complex
24 o Alkaline wetland
25 o Vernal pool
26 Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
27 Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
28 Department of Water Resources 2020, California Department of Water Resources 2021).
29 e Alkaline seasonal wetland complex
30 o Alkaline wetland
31 e Other seasonal wetlands
32 o Seasonal wetlands
33 e Agricultural
34 o Seasonal wetlands
35 o Agricultural ditch
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1 e Nontidal perennial aquatic
2 o Natural channel
3 o Depression
4 Outside the Delineation Study Area
5 Modeled habitat includes the following types from the Great Valley Vernal Pool Data and the Delta
6 Vegetation and Land Use Update (Witham et al. 2014; Chico State Research Foundation,
7 Geographical Information Center 2019).
8 e Vernal Pool Complex
9 o Alltypes
10 Modeled habitat also includes the following types from the Delta Vegetation and Land Use Update
11 (Chico State Research Foundation, Geographical Information Center 2019) and National
12 Hydrography Dataset (U.S. Geological Survey 2020).
13 e Alkaline seasonal wetland complex
14 o Alltypes
15 e Nontidal perennial aquatic
16 o Water
17 e Agricultural
18 o Ditch

19 13B.42.6 References Cited

20 California Department of Fish and Wildlife. 2020. Special Animals List (p. 18). California Natural
21 Diversity Database. Periodic publications. July.
22 California Department of Fish and Wildlife. 2020b. California Natural Diversity Database. Available:
23 https://wildlife.ca.gov/data/cnddb. Accessed: March 2, 2020.
24 California Department of Water Resources. 2020. Aquatic Resources Delineation Data (update).
25 Received October 22, 2020.
26 California Department of Water Resources. 2021. Aquatic Resources Delineation Data (update).
27 Received March 10, 2021.
28 California Department of Water Resources and GEI Consultants Inc. 2020. Aquatic Resources
29 Delineation Report—Delta Conveyance Project. March 31, 2020 (updated June 23, 2020).
30 Chico State Research Foundation, Geographical Information Center. 2019. Delta Vegetation and Land
31 Use Update - 2016 [ds2855]. Available: ftp://ftp.dfg.ca.gov/BDB/GIS/BIOS/Public_Datasets/
32 2800_2899/ds2855.zip. Accessed: March 6, 2020.
33 Entomological Consulting Ltd. 2005. County Crossings Insect and Invertebrates Site Assessment,
34 County Crossings Development, Antioch, Contra Costa County, California. Prepared for RCL
35 Ecology.
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Figure 13B.42-1. Curved-Foot Hygrotus Diving Beetle Modeled Habitat in the Study Area
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13B.43 Molestan Blister Beetle (Lytta molesta)
13B.43.1 Legal Status

Molestan blister beetle has a NatureServe ranking of G2/S2 and is included on CDFW’s Special
Animals List but is not listed under the federal ESA or CESA (California Department of Fish and
Wildlife 2020a:18).

13B.43.2 Range and Distribution within the Study Area

Molestan blister beetle is endemic to California, and its current known range is limited to the Central
Valley (California Department of Fish and Wildlife 2006:1).

The species is assumed to have a potential to occur throughout the study area. There is one CNDDB
record of the species within the study area, which is an undated museum collection from the
Brentwood area (California Department of Fish and Wildlife 2020b).

13B.43.3 Habitat Requirements

Molestan blister beetle occurs in grasslands and vernal pools (Entomological Consulting Ltd. 2005:4;
California Department of Fish and Wildlife 2006:1). Very little is known about the life history or
behavior of this species. Other species in the genus Lytta oviposit in the underground nests of
solitary bees, where their larvae consume pollen stores and parasitize larval bees (California
Department of Fish and Wildlife 2006:2; Entomological Consulting, LTD. 2005:4). Recorded hosts
include Anthophorid, Andrenid, and Colletid bees (Entomological Consulting Ltd. 2005:4). Known
adult food sources for species in the genus Lytta include Leguminosae, Convolvulaceae, Compositae,
Papaveraceae, Rosaceae, and Erodium (Entomological Consulting Ltd. 2005:4).

13B.43.4 Seasonal Patterns

Molestan blister beetle has been collected from early April through early July (California
Department of Fish and Wildlife 2006:2).

13B.43.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.43.5.1 GIS Model Data Sources

A model was developed for terrestrial vernal pool invertebrates that includes both molestan blister
beetle and vernal pool andrenid bee and includes the following data sources.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)

e (Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)
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e Great Valley Vernal Pool Data (Witham et al. 2014)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

13B.43.5.2 Habitat Model Description

The model for terrestrial vernal pool invertebrates was developed for both molestan blister beetle
and vernal pool andrenid bee. These species can utilize both the upland portion and aquatic portion,
once dry, of vernal pool complexes. The extent of modeled habitat in the study area is depicted in
Figure 13B.43-1.

13B.43.5.2.1 Geographic Limits

The entire study area.

13B.43.5.2.2 Additional Model Parameters

The model includes the following types.

e Vernal pool complex (all types)
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13B.44 Blennosperma Vernal Pool Andrenid Bee
(Andrena blennospermatis)

13B.44.1 Legal Status

Blennosperma vernal pool andrenid bee has a NatureServe ranking of G2/S2 and is included on
CDFW’s Special Animals List but is not listed under the federal ESA or CESA (California Department
of Fish and Wildlife 2020a:26).

13B.44.2 Range and Distribution within the Study Area

Blennosperma vernal pool andrenid bee is endemic to California, and it has been detected at sites in
the Inner North Coast Ranges and Tehama, Solano, San Joaquin, Sacramento, El Dorado, and Placer
Counties (California Department of Fish and Wildlife 2006:1).

The species is assumed to have potential to occur throughout the study area where suitable habitat
is present. There are two CNDDB records of the species within the study area, both of which are in
the Jepson Prairie area in the northwestern portion of the study area (California Department of Fish
and Wildlife 2020b).

13B.44.3 Habitat Requirements

The species occurs in uplands around vernal pools. This species is a solitary, ground nesting bee that
feeds exclusively on pollen from flowers in the genus Blennosperma (California Department of Fish
and Wildlife 2006:2).

13B.44.4 Seasonal Patterns

Adults emerge from shallow underground brood nests in early spring to mate, and females then
construct new nest chambers that are provisioned with Blennosperma flower pollen for the
developing larva. The larvae passes through several instars, undergoes pupation in the fall, and
overwinters in the cell as an adult. The active flight period for females ranges from late February to
late April, with males emerging slightly earlier and dying off sooner than females (California
Department of Fish and Wildlife 2006:2).

13B.44.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.44.5.1 GIS Model Data Sources

A model was developed for terrestrial vernal pool invertebrates that includes both molestan blister
beetle and Blennosperma vernal pool andrenid bee and includes the following data sources.

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)
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e Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e Great Valley Vernal Pool Data (Witham et al. 2014)

e (Great Valley Ecoregion 2018 Vegetation dataset (Chico State Research Foundation, Geographical
Information Center 2018)

13B.44.5.2 Habitat Model Description

The model for terrestrial vernal pool invertebrates was developed for both molestan blister beetle
and Blennosperma vernal pool andrenid bee. These species can utilize both the upland portion and
aquatic portion, once dry, of vernal pool complexes. The extent of modeled habitat in the study area
is depicted in Figure 13B.44-1.

13B.44.5.2.1 Geographic Limits

The entire study area.

13B.44.5.2.2 Additional Model Parameters

The model includes the following types.

e Vernal pool complex (all types)
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13B.45 Crotch Bumble Bee (Bombus crotchii)
13B.45.1 Legal Status

Crotch bumble bee has a NatureServe ranking of G3G4/S1S2 and is a candidate for listing as
endangered under the CESA (California Department of Fish and Wildlife 2020a:26).

13B.45.2 Range and Distribution within the Study Area

The current range of this species is from coastal California to the Sierra-Cascade Crest, extends into
western and southern Nevada, and into Baja California, Mexico (Koch et al. 2012:82-84; California
Department of Fish and Wildlife 2019:16).

Crotch bumble bee has potential to occur throughout the study area where suitable habitat exists.
There are two CNDDB occurrences within the study area, one collection from 1926 near Antioch and
one from 1959 near Tracy (California Department of Fish and Wildlife 2020b).

13B.45.3 Habitat Requirements

Habitat for this species is not specific because the food plant genera used by Crotch bumble bee
(Antirrhinum, Phacelia, Clarkia, Dendromecon, Eschscholzia, and Eriogonum) are widely distributed
in different habitats (Koch et al. 2012:82). Like most other species of bumble bees, Crotch bumble
bees typically nest in underground cavities such as animal burrows, though nests have also been
reported in aboveground structures that provide suitable cavities (Koch et al. 2012:9).

13B.45.4 Seasonal Patterns

Colonies are established by mated queens who produce female workers to forage for pollen and
nectar, defend the colony, and feed developing larvae, with individual colonies remaining active for
only one season (Koch et al. 2012:9). The flight period for Crotch bumble bee queens in California is
from late February to late October and the period for works and males in California is from late
March through September (California Department of Fish and Wildlife 2019:17). Little is known
about overwintering sites but other bumble bee species are known to overwinter in soft soil or
under leaf litter and debris (California Department of Fish and Wildlife 2019:17).

13B.45.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.45.5.1 GIS Model Data Sources

The Crotch bumble bee model uses the following datasets:

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation 2019;
California Department of Water Resources and GEI Consultants Inc. 2020, California Department
of Water Resources 2020, California Department of Water Resources 2021)
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1 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographic
2 Information Center 2019)
3 e (reat Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographic
4 Information Center 2018)
5 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
6 e EastBay RCIS 2017 Land Cover Dataset (ICF 2017)
7 e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
8 Consultants Inc. 2020, California Department of Water Resources 2020, California Department
9 of Water Resources 2021)
10 13B.45.5.2 Habitat Model Description
11 The habitat model was developed for both Crotch bumble bee and western bumble bee (Bombus
12 occidentalis). Habitat types were selected based on where listed food plants and nesting sites
13 described Section 13B.45.3, Habitat Requirements are most likely to occur in the study area. The
14 extent of modeled habitat in the study area is depicted in Figure 13B.45-1.
15 13B.45.5.2.1 Geographic Limits
16 Entire study area.
17  13B.45.5.2.2 Additional Model Parameters
18 Modeled habitat includes the following types from the Delta Vegetation and Land Use Update (Chico
19 State Research Foundation 2019), the Great Valley Ecoregion 2018 Vegetation Dataset (Chico State
20 Research Foundation, Geographic Information Center 2018), and the DWR 2020 Aquatic Resources
21 Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
22 Department of Water Resources 2020, California Department of Water Resources 2021):
23 e Alkaline seasonal wetlands
24 o All types
25 Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
26 Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
27 Land Use Update (Chico State Research Foundation, Geographic Information Center 2019) and the
28 Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographic
29 Information Center 2018):
30 e Grassland
31 o Alltypes
32 Modeled habitat includes the following types from the DCP Vernal Pool Complex (Witham et al.
33 2014; Chico State Research Foundation, Geographic Information Center 2019; California
34 Department of Water Resources and GEI Consultants Inc. 2020, California Department of Water
35 Resources 2020, California Department of Water Resources 2021):
36 e Vernal pool complex
37 o All types
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Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

e Other seasonal wetlands
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13B.46 Western Bumble Bee (Bombus occidentalis)

13B.46.1 Legal Status

Western bumblebee has a NatureServe ranking of G2G3/S1 and is a candidate for listing as
endangered under CESA (California Department of Fish and Wildlife 2020:26).

13B.46.2 Range and Distribution within the Study Area

Western bumble bee occurs along the West Coast and Mountain West of North America. In California
the species occurs throughout the state, though populations from Central California to the northern
border have declined sharply since the late 1990s, particularly from lower elevation sites (Hatfield
etal. 2015).

Western bumble bee has potential to occur throughout the study area where suitable habitat exists.
There are six CNDDB occurrences within the study area, the most recent being from 1979 (#215),
which include one from the Antioch Dunes, one just outside of Pittsburg, one near Oakley, one near
Brentwood, one near Lathrop, and one near Jepson Prairie (California Department of Fish and
Wildlife 2020); however, it should be noted that there have not been systematic surveys throughout
the study area and a lack of more recent records does not mean they are no longer present or at
additional locations.

13B.46.3 Habitat Requirements

The habitat for this species varies widely and includes open grassy areas, urban parks and gardens,
chaparral and scrub lands, and mountain meadows. Like most other species of bumblebees, western
bumblebees typically nest in underground cavities such as animal burrows, though nests have also
been reported in aboveground structures that provide suitable cavities. Western bumble bees are
generalist foragers and are known to visit a variety of flowering plants throughout the colony’s life
cycle, which is from early February to late November. Generally, the density of floral resources in an
area directly affects the number of new queens that a colony can produce(Hatfield et al. 2015:5-6).

13B.46.4 Seasonal Patterns

Colonies are established by mated queens who produce female workers to forage for pollen and
nectar, defend the colony, and feed developing larvae. Within California, the flight period for
western bumblebee is from early February to late November, with individual colonies remaining
active for only one season. As winter approaches the old queen, workers, and males die, and the new
queens continue to forage for nectar before finding a suitable location to overwinter. Very little is
known about hibernacula, or overwintering sites, used by the new queens (Hatfield et al. 2015:5-6).

13B.46.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
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13B.46.5.1 GIS Model Data Sources

The western bumble bee model uses the following datasets:

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographic
Information Center; California Department of Water Resources and GEI Consultants Inc. 2020,
California Department of Water Resources 2020, California Department of Water Resources
2021)

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographic
Information Center2019)

e Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographic
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

13B.46.5.2 Habitat Model Description

The habitat model was developed for both Crotch bumble bee and western bumble bee. Habitat
types were selected based on where flowering plants and nesting sites described in Section
13B,45.3, Habitat Requirements are most likely to occur in the study area; however, some specific
areas they can occur in, such as urban parks and gardens, where not able to be captured in the
underlying land cover data. Though the model likely misses some areas where they may occur it also
likely overestimates the extent of habitat in other portions of the study area. The extent of modeled
habitat in the study area is depicted in Figure 13B.46-1.

13B.46.5.2.1 Geographic Limits

Entire study area.

13B.46.5.2.2 Additional Model Parameters

Modeled habitat includes the following types from the Delta Vegetation and Land Use Update (Chico
State Research Foundation, Geographic Information Center 2019), the Great Valley Ecoregion 2018
Vegetation Dataset (Chico State Research Foundation, Geographic Information Center 2018), and the
DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department of
Water Resources 2021):

e Alkaline seasonal wetlands

o Alltypes

Modeled habitat also includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Delta Vegetation and
Land Use Update (Chico State Research Foundation, Geographic Information Center 2019) and the
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Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographic
Information Center 2018):

e (rassland

o Alltypes

Modeled habitat includes the following types from the DCP Vernal Pool Complex (Witham et al.
2014; Chico State Research Foundation, Geographic Information Center 2019; California
Department of Water Resources and GEI Consultants Inc. 2020, California Department of Water
Resources 2020, California Department of Water Resources 2021):

O© 0 g O Ul Bw N e

e Vernal pool complex

[E
(e)

o Alltypes

(U=
=

Modeled habitat also includes the following types from the DWR 2020 Aquatic Resources
Delineation (California Department of Water Resources and GEI Consultants Inc. 2020, California
Department of Water Resources 2020, California Department of Water Resources 2021):

(RGN
w N

[y
S

e Other seasonal wetlands
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13B.47 California Tiger Salamander (Ambystoma
californiense)

13B.47.1 Legal Status

California tiger salamander Central California distinct population segment (DPS) is listed as
threatened under ESA and as threatened under CESA (U.S. Fish and Wildlife Service 2020; California
Department of Fish and Wildlife 2020a:39). Final designation of critical habitat for the Central
California DPS of California tiger salamander was published in the Federal Register on August 23,
2005 (U.S. Fish and Wildlife Service 2020).

13B.47.2 Range and Distribution within the Study Area

California tiger salamander historically occurred throughout the Central Valley and surrounding
foothills, from Yolo County south to Tulare County, and in the south coast ranges from north of
Monterey Bay to San Luis Obispo County, although many of the populations in the Central Valley are
now extirpated. Currently, the Central California DPS of this species is distributed along the foothills
of the Central Valley and Inner Coast Range from Sacramento and Yolo Counties in the north, to San
Luis Obispo, Kern, Kings, and Tulare Counties in the south (U.S. Fish and Wildlife Service 2017:1-2).
There are also isolated populations in Sonoma and Santa Barbara Counties, which are listed as
endangered under ESA and threatened under CESA.

California tiger salamander has a potential to occur in the study area generally in areas west of the
Yolo Basin but including the Tule Ranch Unit of the Yolo Basin Wildlife Area, which includes western
Yolo County and Solano County, and portions of eastern Contra Costa and Alameda Counties, and
western portions of San Joaquin County.

There are numerous extant California tiger salamander CNDDB occurrences west of the Clifton
Court Forebay area and several occurrences in the Jepson Prairie portion of the study area
(California Department of Fish and Wildlife 2020b).

13B.47.3 Habitat Requirements

California tiger salamander are found in annual grassland, vernal pool complexes, open mixed
woodland and oak savanna communities in lowland and foothill regions of central California where
suitable aquatic sites, such as vernal pools, seasonal ponds or constructed ponds, are available for
breeding (U.S. Fish and Wildlife Service 2009). The species is typically found at elevations from sea
level to 2,000 feet, although the known elevational range extends up to 3,940 feet (U.S. Fish and
Wildlife Service 2017:1-2).

The suitability of California tiger salamander habitat is proportional to the abundance of upland
refuge sites near aquatic breeding sites. Adult California tiger salamanders are terrestrial and spend
much of the year in the underground burrows of small mammals, such as California (Beechey)
ground squirrels (Otospermophilus beecheyi) (Loredo et al. 1996:283; Trenham 2001:343-344) and
Botta’s pocket gopher (Thomomys bottae) (Jennings 1996:194). Active rodent burrow systems are
considered an important component of California tiger salamander upland habitat (Loredo et al.
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1996:283), as inactive burrow systems begin to deteriorate and collapse over time. Therefore, active
ground-burrowing rodent populations are likely needed to sustain California tiger salamander
populations. California tiger salamander is known to move up to 1.3 miles into upland habitat from
aquatic habitat (USFWS 2017:1-4; Orloff 2007:26).

Historically, vernal pools and other seasonal rain pools were the primary breeding habitat of
California tiger salamanders (Barry and Shaffer 1994:159); however, the species is now known to
reproduce in seasonal and perennial human-made ponds (U.S. Fish and Wildlife Service 2017:1-5). In
the East Bay Regional Park District in Contra Costa and Alameda Counties, California tiger
salamanders breed almost exclusively in seasonal and perennial stock ponds (Bobzien and DiDonato
2007:7). The presence of predatory fish and bullfrogs (Lithobates catesbeianus) can affect the
habitat suitability of perennial ponds, making them less suitable than ephemeral ponds. Barry and
Shaffer (1994:163) note that annual draining can prevent predatory species from establishing. The
species is not known to breed in streams or rivers; however, breeding has been documented in
ditches that contain seasonal wetland habitat and in slow-moving swales and creeks near other
suitable breeding habitat (U.S. Fish and Wildlife Service 2017:1-5).

The proximity of refuge sites to aquatic breeding sites also affects the suitability of salamander
habitat. Based on capture data from a single-season study at Olcott Lake in Jepson Prairie Preserve
in Solano County, Trenham and Shaffer (2005:1163) estimated that 95% of adult and subadult tiger
salamanders occurred within approximately 0.4 mile of the breeding pond. Their model also
suggests that 85% of subadults were concentrated between 0.1 and 0.4 miles from the pond.

13B.47.4 Seasonal Patterns

Adults typically migrate to ponds to breed following rainy periods from November to April (U.S. Fish
and Wildlife Service 2017:1-2). Breeding generally occurs from December through March (Stebbins
2003:154). Eggs are laid individually or in clumps on submerged vegetation and debris in shallow
water and generally hatch in 10 to 28 days (Jennings and Hayes 1994:12; U.S. Fish and Wildlife
Service 2017:1-3). Development through metamorphosis requires 3-6 months, beginning late spring
or early summer. Post-metamorphic juveniles disperse from breeding sites at night during the late
spring or early summer to upland burrows or soil crevices (U.S. Fish and Wildlife Service 2017:1-3).

13B.47.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.47.5.1 GIS Model Data Sources

The California tiger salamander model uses the following datasets:

e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
Consultants Inc. 2020, California Department of Water Resources 2020, California Department
of Water Resources 2021)

e (Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019)
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e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
e (reat Valley Vernal Pool Data (Witham et al. 2014)

13B.47.5.2 Habitat Model Description

The habitat model for California tiger salamander includes both aquatic and upland habitats. The
modeled aquatic habitat relies on both delineation data that were collected for a smaller portion of
the study area, in what is called the delineation study area, and suitable habitats found in the Great
Valley Ecoregion 2018 Vegetation Dataset, the Delta Vegetation and Land Use Update, and the Great
Valley Vernal Pool Data.

The modeled upland habitat is limited to areas within 1.24 miles of suitable aquatic habitat, based
on USFWS’ 2003 Interim Guidance on Site Assessment and Field Surveys for Determining Presence or a
Negative Finding of the California Tiger Salamander (U.S. Fish and Wildlife Service and California
Department of Fish and Game 2003:4). For areas along the western edge of the study area, upland
habitat was also identified by reviewing aerial photographs for aquatic habitat outside of, but within
1.24 miles of, the study area. The extent of modeled habitat in the study area is depicted in Figure
13B.47-1.

13B.47.5.2.1 Geographic Limits

West of the Yolo Basin (which includes portions of Yolo and Solano Counties) but including the Tule
Ranch Unit of the CDFW Yolo Basin Wildlife Area. Includes the portion of the study area in southern
Solano County. Within the Contra Costa, Alameda, and San Joaquin Counties portion of the study
area, habitat for the California tiger salamander is modeled in the area starting near Antioch, then
south on State Route (SR) 4 to Balfour Road, then east on Balfour Road to Byron Highway, then
south Byron Highway to SR 4, then east to the western bank of 0ld River, then south along the
western bank to Old River’s confluence with Italian Slough, then continue south along the western
bank of Italian Slough to where Italian Slough turns to the west at which point the geographic limits
cross Italian slough and continue south along the western edge of Clifton Court Forebay and the
start of the California Aqueduct until Byron Highway at which point the limits continue southeast on
Bryon Highway to Interstate (I-)205 and then west on I-205 to the edge of the study area. In
Sacramento County south of the Cosumnes River and east of I-5, which is within the range of the
species but no records in this portion of the statutory Delta. Also, in San Joaquin County on the
eastern edge of the statutory Delta where suitable habitat occurs east of I-5, there is a CNDDB record
just south of SR 120 near Manteca in the statutory Delta (California Department of Fish and Wildlife
2020b).

13B.47.5.2.2 Additional Model Parameters

Aquatic

Inside the Delineation Study Area

Modeled habitat includes the following types from the DWR 2020 Aquatic Resources Delineation
(California Department of Water Resources and GEI Consultants Inc. 2020, California Department of
Water Resources 2020, California Department of Water Resources 2021):
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e Vernal pool complex

o Vernal pool

Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Ecoregion 2018 Vegetation
Dataset (Chico State Research Foundation, Geographical Information Center 2018), Delta Vegetation
and Land Use Update (Chico State Research Foundation, Geographical Information Center 2019),
and the Great Valley Vernal Pool Data (Witham et al. 2014):

e Vernal pool complex
o Distichlis spicata
o California annual herb/grass group
o Californian mixed annual/perennial freshwater vernal pool/swale bottomland

o Mediterranean California naturalized annual and perennial grassland

Upland

Inside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Ecoregion 2018 Vegetation
Dataset (Chico State Research Foundation, Geographical Information Center 2018), Delta Vegetation
and Land Use Update (Chico State Research Foundation, Geographical Information Center 2019),
Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover
Dataset (ICF 2017), and the Great Valley Vernal Pool Data (Witham et al. 2014):

e Vernal pool complex
o All types
e Grassland
o Alltypes
e Alkaline seasonal wetland complex

o Distchlis spicata

Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Ecoregion 2018 Vegetation
Dataset (Chico State Research Foundation, Geographical Information Center 2018), Delta Vegetation
and Land Use Update (Chico State Research Foundation, Geographical Information Center 2019),
Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover
Dataset (ICF 2017), and the Great Valley Vernal Pool Data (Witham et al. 2014):

e Vernal pool complex
o Allenrolfea occidentalis
o Frankenia salina

o Suaeda moquinii
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o Alkaline wetland
e (Grassland
o All types
e Alkaline seasonal wetland complex

o Distchlis spicata
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13B.48 Western Spadefoot (Spea hammondii)
13B.48.1 Legal Status

The western spadefoot is a CDFW Species of Special Concern and has no federal status (California
Department of Fish and Wildlife 2020a:42).

13B.48.2 Range and Distribution within the Study Area

The western spadefoot is found throughout the Central Valley and coastal lowlands from the Shasta
County in Northern California to Baja California in Mexico, at elevations ranging from sea level to
4,500 feet (Jennings and Hayes 1994:94; Stebbins and McGinnis 2012:157).

The species range overlaps completely with the study area but there are no records for western
spadefoot toad in the study area (California Department of Fish and Wildlife 2020b).

13B.48.3 Habitat Requirements

This species occurs in grasslands, mixed woodland, open chaparral, and pine oak woodlands, with
shallow temporary pools or washes. Adults remain in underground burrows for most of the year
and typically make movements on rainy nights (California Department of Fish and Game 2000). On
land, movement is generally thought to be nocturnal, with adults in Southern California moving as
much as 860 feet between burrows and breeding ponds (Baumberger et al. 2019:6). Juveniles and
adults are able to dig burrows up to 8 inches deep (Thomson et al. 2016:133), but will also make use
of existing mammal burrows, and may have a preference for burrowing in or adjacent to existing
small mammal burrows (Baumberger et al. 2019:12). Breeding occurs in temporary pools and
drainages, although breeding can also occur in human-made water sources such as cattle ponds
(Thomson et al. 2016:133).

13B.48.4 Seasonal Patterns

Breeding coincides with the rainy season and varies depending on rainfall and region (Thomson et
al. 2016:132). Eggs are laid in clusters and usually hatch in 3 to 4 days, with the average larval
period reported to last 58 days (Thomson et al. 2016:132). Juveniles leave natal ponds shortly after
metamorphosis from April to June (Thomson et al. 2016:133).

13B.48.5 Species Habitat Suitability Model

The methods used to formulate species habitat suitability models, and the limitations of these
models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.

13B.48.5.1 GIS Model Data Sources

The western spadefoot toad model uses the following datasets:

e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
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1 2020, California Department of Water Resources 2020, California Department of Water
2 Resources 2021)
3 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
4 Information Center 2019)
5 e DWR 2020 Aquatic Resources Delineation Data (California Department of Water Resources and
6 GEI Consultants Inc. 2020, California Department of Water Resources 2020, California
7 Department of Water Resources 2021)
8 e Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographical
9 Information Center 2018)
10 e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
11 e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)
12 e Great Valley Vernal Pool Data (Witham et al. 2014)
13 13B.48.5.2 Habitat Model Description
14 The western spadefoot toad model includes both aquatic and upland habitat. The modeled aquatic
15 habitat relies on both delineation data that were collected for a smaller portion of the study area, in
16 what is called the delineation study area, and suitable habitats found outside the delineation study
17 area in the Delta Vegetation and Land Use Update, the Great Valley Ecoregion 2018 Vegetation
18 Dataset, and the Great Valley Vernal Pool Data.
19 The modeled upland habitat includes suitable habitats within 1,200 feet of modeled aquatic habitat.
20 While it is not known how far western spadefoot toads may range from aquatic habitat into upland
21 habitat, research suggests that upland habitat, on average, falls within 1,207 feet of aquatic habitat
22 (U.S. Fish and Wildlife Service 2005:11-231, Baumberger et al. 2019:10). The extent of modeled
23 habitat in the study area is depicted in Figure 13B.48-1.
24 13B.48.5.2.1 Geographic Limits
25 The model boundary includes the entire study area, based on the species distribution described in
26 Thomson et al. (2016:133).
27 13B.48.5.2.2 Additional Model Parameters
28 Aquatic
29 Inside the Delineation Study Area
30 Modeled habitat includes the following types from the DWR 2020 Aquatic Resources Delineation
31 (California Department of Water Resources and GEI Consultants Inc. 2020, California Department of
32 Water Resources 2020, California Department of Water Resources 2021):
33 e Vernal pool complex
34 o Vernal pool
35 e Nontidal perennial aquatic
36 o Depression
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Some of the mapped depressions in the interior Delta were excluded from the model because based
on aerial reviews they either lacked supporting uplands, appeared to be heavily managed wetlands,
and/or were perennial.

Outside the Delineation Study Area

Modeled habitat includes the following types from the Great Valley Ecoregion 2018 Vegetation
Dataset (Chico State Research Foundation, Geographical Information Center 2018), the Delta
Vegetation and Land Use Update (Chico State Research Foundation, Geographical Information
Center 2019), and the Great Valley Vernal Pool Data (Witham et al. 2014):

e Vernal pool complex
o Distichlis spicata
o California annual herb/grass group
o Californian mixed annual/perennial freshwater vernal pool/swale bottomland
o Mediterranean California naturalized annual and perennial grassland
e Nontidal perennial aquatic

o Water

Upland

Inside the Delineation Study Area

Modeled habitat includes the following types from the Sand Hill Wind Repowering SEIR Land Cover
Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Great Valley Ecoregion 2018
Vegetation Dataset (Chico State Research Foundation, Geographical Information Center 2018), Great
Valley Vernal Pool Data (Witham et al. 2014), and the Delta Vegetation and Land Use Update (Chico
State Research Foundation, Geographical Information Center 2019):

e (Grassland
o All types

e Alkaline seasonal wetland complex
o Distchlis spicata

e Vernal pool complex

o Alltypes

Outside the Delineation Study Area

Modeled habitat includes the following types from the Sand Hill Wind Repowering SEIR Land Cover
Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), Great Valley Ecoregion 2018
Vegetation Dataset (Chico State Research Foundation, Geographical Information Center 2018) and
the Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
Information Center 2019), and the Great Valley Vernal Pool Data (Witham et al. 2014):

e (Grassland

o All types
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e Alkaline seasonal wetland complex
o Distchlis spicata

e Vernal pool complex
o Allenrolfea occidentalis

o Suaeda moquinii
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13B.49 California Red-Legged Frog (Rana draytonii)
13B.49.1 Legal Status

California red-legged frog is listed as threatened under ESA (U.S. Fish and Wildlife Service 2020) and
is identified as a CDFW Species of Special Concern (California Department of Fish and Wildlife
2020a:43). Critical habitat for the species was designated in 2006 and revised in 2010 (U.S. Fish and
Wildlife Service 2020). A portion of critical habitat unit CCS-2B overlaps with a portion of the study
area southwest of Clifton Court Forebay.

13B.49.2 Range and Distribution within the Study Area

California red-legged frog is endemic to central California, with a range historically extending from
southern Mendocino County southward along the interior Coast Ranges to northern Baja California,
Mexico, and inland from the vicinity of Redding, Shasta County, California, along Sierra Nevada
foothills south to Fresno County at elevations from sea level to approximately 5,000 feet (Nafis
2020; Thomson et al. 2016). Currently, populations are known from the San Francisco Bay Area and
Coast Ranges, the Sierra Nevada, and a few populations in Ventura, Los Angeles, and Riverside
Counties (Thomson et al. 2016:103-104). U.S. Fish and Wildlife Service (2017) notes that while the
California red-legged frog is still locally abundant in portions of the San Francisco Bay Area and the
central coast, only isolated populations have been documented elsewhere within the species’
historical range, including the Sierra Nevada, northern Coast Ranges, and northern Transverse
Ranges.

California red-legged frog has potential to occur in the western most portion of the study area in
eastern Contra Costa and Alameda Counties and portions of western San Joaquin County.

There are 16 CNDDB occurrences of California red-legged frog in the study area split between
Contra Costa and Alameda Counties (California Department of Fish and Wildlife 2020b).

13B.49.3 Habitat Requirements

California red-legged frog utilizes a variety of habitats, including various aquatic systems and
riparian and upland habitats (U.S. Fish and Wildlife Service 2002:12). Hayes and Jennings
(1988:146-147) describe aquatic breeding habitat requirements for California red-legged frog as
coldwater pond habitats (including stream pools) with emergent and submergent vegetation,
providing suitable cover for young and adults and ensuring successful reproduction. Optimal
habitats are described as deep-water ponds or pools at least 2.3 feet deep along low-gradient
streams with dense stands of overhanging willows and a fringe of cattails between the willow roots
and overhanging willow limbs. Hayes and Jennings (1988:152) also note that California red-legged
frogs may prefer pools along intermittent streams rather than backwater pools along perennial
streams, possibly for predator avoidance, particularly American bullfrogs (Lithobates catesbeianus).
California red-legged frog uses a variety of aquatic habitats that meet these requirements including
ponds, marshes, low-gradient streams, and lagoons (Thomson et al. 2016:102-103).

California red-legged frogs often disperse from breeding sites to various aquatic, riparian, and
upland estivation habitats during the summer (66 FR 14628); however, it is common for individuals
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1 to remain in the breeding area year-round (66 FR 14628; Bulger et al. 2003:92; Fellers and Kleeman

2 2007:279-282). Adults may take refuge during dry periods in rodent holes or leaf litter in riparian

3 habitats (U.S. Fish and Wildlife Service 2002:14). Within riparian areas, microhabitats utilized by

4 California red-legged frogs include blackberry thickets, logjams, and root tangles (Fellers and

5 Kleeman 2007:281).

6 California red-legged frogs travel through a variety of upland habitat types (e.g., grassland, riparian,

7 woodlands) to reach breeding and nonbreeding sites, upland refugia and foraging habitats, or new

8 breeding locations (Bulger et al. 2003:87-91; Fellers and Kleeman 2007:283-284). Frogs typically

9 travel much shorter distances between aquatic and upland refugia and foraging habitats than when
10 dispersing between breeding and nonbreeding aquatic habitats (Bulger et al. 2003:93-94). In one
11 study, 90% of radio-tagged California red-legged frogs that did not make overland movements (i.e.,
12 non-migrating frogs) were found within 200 feet of aquatic habitat throughout the year; the farthest
13 non-migrating movement was 427 feet from water and was in response to summer rain (Bulger et
14 al. 2003:93). In another study, a radio-tagged California red-legged frog moved at least 0.9 mile and
15 up to 1.7 mile over several months during the breeding season (Fellers and Kleeman 2007:282-
16 283). The furthest documented dispersal distance has been 2.2 miles (Bulger et al. 2003:92).

17 13B.49.4 Seasonal Patterns

18 California red-legged frogs are most likely to make overland migrations through upland habitats at
19 night during wet weather (Bulger et al. 2003:89; Fellers and Kleeman 2007:279). Breeding occurs
20 between late November and late April (Thomson et al. 2016:102). Eggs hatch in 6-14 days,

21 depending on water temperature (Thomson et al. 2016:102), with tadpoles undergoing

22 metamorphosis in 4 to 7 months, although in some locations they have been known to overwinter
23 (Nafis 2020) at some sites, completing metamorphosis the following spring (Fellers et al. 2001:156-
24 157).

25 13B.49.5 Species Habitat Suitability Model

26 The methods used to formulate species habitat suitability models, and the limitations of these
27 models, are described in Section 13B.0.1.5, Species Habitat Suitability Model Methods.
28 13B.49.5.1 GIS Model Data Sources
29 The California red-legged frog model uses the following datasets.
30 e DCP Vernal Pool Complex (Witham et al. 2014; Chico State Research Foundation, Geographical
31 Information Center 2019; California Department of Water Resources and GEI Consultants Inc.
32 2020, California Department of Water Resources 2020, California Department of Water
33 Resources 2021)
34 e Delta Vegetation and Land Use Update (Chico State Research Foundation, Geographical
35 Information Center 2019)
36 e 2018 Statewide Crop Mapping (Land IQ and DWR 2021)
37 e DWR 2020 Aquatic Resources Delineation (California Department of Water Resources and GEI
38 Consultants Inc. 2020, California Department of Water Resources 2020, California Department
39 of Water Resources 2021)
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e Great Valley Ecoregion 2018 Vegetation Dataset (Chico State Research Foundation, Geographical
Information Center 2018)

e Sand Hill Wind Repowering SEIR Land Cover Dataset (ICF 2018)
e East Bay RCIS 2017 Land Cover Dataset (ICF 2017)

13B.49.5.2 Habitat Model Description

The model for California red-legged frog includes aquatic, upland, and dispersal habitat. The upland
portion of the model includes areas within 300 feet of modeled aquatic habitat (refer to

Section 13B.49.3, Habitat Requirements). The dispersal portion of the model includes areas within

2 miles of modeled aquatic habitat, which takes into consideration the previous studies discussed in
Section 13B.49.3 and guidance from USFWS’ 2005 Revised Guidance on Site Assessments and Field
Surveys for the California Red-Legged Frog (U.S. Fish and Wildlife Service 2005). The extent of
modeled habitat in the study area is depicted in Figure 13B.49-1.

13B.49.5.2.1 Geographic Limits

The model is restricted to the area starting near Antioch, then south on SR 4 to Balfour Road, then
east on Balfour Road to Byron Highway, then south Byron Highway to SR 4, then east to the western
bank of Old River, then south along the western bank to Old River’s confluence with Italian Slough,
then continues south along the western bank of Italian Slough to where Italian Slough turns to the
west, at which point the geographic limits cross Italian Slough and continue south along the western
edge of Clifton Court Forebay and the start of the California Aqueduct until Byron Highway, at which
point the limits continue southeast on Bryon Highway to 1-205 and then west on 1-205 to the edge of
the study area.

13B.49.5.2.2 Additional Model Parameters

Aquatic

Inside the Delineation Study Area

Modeled habitat includes the following types from the DWR 2020 Aquatic Resources Delineation
(California Department of Water Resources and GEI Consultants Inc. 2020, California Department of
Water Resources 2020, California Department of Water Resources 2021).

e Tidal perennial aquatic
o Natural channel
o Tidal channel
e Nontidal freshwater perennial emergent wetland
o Freshwater emergent wetland
e Tidal freshwater emergent wetland
o Freshwater emergent wetland
e Valley/foothill riparian

o Scrub shrub wetland
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e Nontidal perennial aquatic

o}

O

Natural channel

Depression

Outside the Delineation Study Area

Modeled habitat includes the following types from: Delta Vegetation and Land Use Update (Chico
State Research Foundation, Geographical Information Center 2019).

e Nontidal freshwater perennial emergent wetland

o}

O

O

O

O

Schoenoplectus (acutus, californicus)
Schoenoplectus americanus

Typha (angustifolia, domingensis, latifolia)
Arid West freshwater emergent marsh

Naturalized warm-temperate riparian and wetland group

e Tidal freshwater emergent wetland

O

O

O

O

o}

Carex barbarae

Schoenoplectus (acutus, californicus)
Schoenoplectus americanus

Typha (angustifolia, domingensis, latifolia)

Arid West freshwater emergent marsh

e Nontidal perennial aquatic

o}

O

o}

o}

Upland

Azolla (filiculoides, microphylla)

Eichhornia crassipes

Lemna (minor) and relatives

Ludwigia (hexapetala, peploides)

Naturalized temperate Pacific freshwater vegetation
Temperate freshwater floating mat

Temperate Pacific freshwater aquatic bed

Water

Modeled upland habitat includes the following types from the Sand Hill Wind Repowering SEIR Land
Cover Dataset (ICF 2018), East Bay RCIS 2017 Land Cover Dataset (ICF 2017), and Delta Vegetation
and Land Use Update (Chico State Research Foundation, Geographical Information Center 2019).

e (Grassland

o}

All types
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e Valley/foothill riparian
o Alltypes
e Alkaline seasonal wetland complex

o Alltypes

Modeled habitat also includes the following types from the DCP Vernal Pool Complex (Witham et al.
2014; Chico State Research Foundation, Geographical Information Center 2019; California
Department of Water Resources and GEI Consultants Inc. 2020, California Department of Water
Resources 2020, California Department of Water Resources 2021).

e Vernal pool complex

o Alltypes

Dispersal

Modeled dispersal habitat includes the following types from the 2018 Statewide Crop Mapping
(Land IQ and DWR 2021).

e Agricu