H. T. HARVEY & ASSOCIATES

ECOLOGICAL CONSULTANTS

COLUSA BASIN
WATERSHED ASSESSMENT

Final

Prepared by:
H. T. Harvey & Associates
In Collaboration With:
G. Mathias Kondolf

Geomorph
Blankinship & Associates

Prepared for:
Colusa County Resource Conservation District
100 Sunrise Boulevard, Suite B
Colusa, California 95932

Attn: Jennifer Masters
Colusa Basin Watershed Coordinator

15 December 2008

Project No. 2850-01

983 University Avenue, Building D * Los Gatos, CA 95032 ¢ Ph: 408.458.3200 ¢ F: 408.458.3210



LIST OF PREPARERS

REPORT COMPILATION, BIOLOGY, LAND USE, AND SOCIAL
CHARACTERISTICS

H. T. Harvey & Associates

Daniel Stephens, B.S., Principal-in-Charge

Patrick Reynolds, M.S., Senior Restoration Ecologist
Maximilliano Busnardo, M.S., Project Manager
Matthew Ramsay, M.S., Restoration Ecologist

John Sterling, B.A., Wildlife Ecologist

Catherine Little, M.S., Plant Ecologist

Samatha Moturi, M.S., GIS Specialist

PHYSICAL PROCESSES (SOILS, GEOLOGY, GEOMORPHOLOGY, AND
HYDROLOGY)

G. Mathias Kondolf, Ph.D., Principal Geomorphologist
Matt Smeltzer, P.E., M.L.A., Geomorphologist (with Geomorph)

WATER QUALITY
Blankinship & Associates

Michael S. Blankinship, P.E., Project Manager
Stephen Burkholder, B.S., Staff Biologist

Colusa Basin Watershed Assessment . H. T. Harvey & Associates
Final 15 December 2008



TABLE OF CONTENTS

EXECUTIVE SUMMARY ...ttt ettt ettt ettt et st seestesaeeseeneesseensesnnens 1
INTRODUCTION ..ottt ettt sttt sttt sttt e bt st e bt et eanesbeebeeaeens 1
OVETVIEW ...ttt ettt ettt e b e s at e et eeat e e bt e s et e e bt e eab e e bt e s ab e e bt e esbe e bt e eabeenneeenbeennee 1
ASSESSIMENT PUIPOSE....eoiuiiiiiiiiiiiiiieeie ettt ettt e st e st e st esaneesane 1
FINDINGS ...ttt ettt et e st e et e s e e st enseeseeese et e eneeseeenseeneesseenseensenneans 2
Land Use and Social CharaCteriStiCS........cevueriiruiriiirieniieieniiesteeie sttt 2
Physical Processes (Geology, Geomorphology, Soils, Hydrology) .......ccccceevvieeviiencveennnnn. 3
WaAteT QUALTEY ....eeeiiiiieiie ettt et et ettt e e sbe et e e eateenbeesnbeenseeenaeenneeenns 7
B1010ZICAL PTOCESSES .oovvviiiiiiieiiie ettt e e e e tee e e bee e s e e e ssbeeessseeesseeeneeas 8
WATERSHED ACTION ITEMS ..ottt sttt 9
INTRODUCTION ...ttt ettt ettt et ettt e et ebe e st e sse e seeneesseeseeneesneenseensesneenes 11
GENERAL WATERSHED DESCRIPTION AND GEOMORPHIC SETTING ............c....... 11
ASSESSMENT PURPOSE AND STRUCTURE .......coooiiiiiieieeeeeeeeeeee e 12
STAKEHOLDER ORGANIZATION AND PROCESS .......ooiiiiiiieneeeeteeeeeeesieee e 13

(O 1 11 NG 1 RSP SRTRSSR 17
LAND USE AND SOCIAL CHARACTERISTICS .....cooiiiiiiiienieieeeseeeneseee e 24
HISTORICAL CONDITIONS AND TEMPORAL CHANGE .....ccccoceiiiiiiiieeeeeeeee, 24
Scope and MEthOdS ........cueeiuiiiiiiiieciee et et 24
Watershed Community Characteristics (Demography and Economy Overview)................. 24
Distribution of Communities and Transportation SyStems.............cccueevveerieerieenveerieenveeneen. 27
Land-use and Agricultural Cropping Patterns ..........ccccvveeiiiiriiiieniieecie e 27
EXISTING CONDITIONS ... .ottt ettt sttt sttt sttt nbe e 31
Scope and MEthOdS .......ooouiiiiiiiecieeeeeee et e e e e e e e e e b e e e aaeeenaeas 31
Watershed Community CharacteriStiCS........cuieuierieiriierieeiieeie et eieeiee e esiee e eaeeere e 32
Land-use Patterns, Zoning, Plans, and Policies (City and County)..........ccceeeuvrercveercneeenee. 39
Easements (Agricultural, Conservation, €C.) ........cceerueerieeiieniieeriiesieeiee ettt siee e 46

Soil Class Effectiveness in Regard to Agricultural Preservation............cccoecveeeveeniienveennennne. 47
Agricultural Cropping Patterns and Irrigation Practices..........ccoceevierieniniinienenicnicneenens 47

U. S. Fish and Wildlife Service RefUZes ........cccveviieiiieiiieiiecieeieeeeeeeeee e 50
(€220 510 1€ 1 SR PT RS STR 58
GEOLOGIC SETTING OF THE COLUSA BASIN WATERSHED.........ccccevviiniriiieenee. 58
Generalized GeologiC SECHION......cccuiiiiriiiieieieetee ettt 58
Coast Range FOOLNILIS .........cccuiiiuiiiiieiiecii ettt ettt et veesaeeaseens 59
Tertiary Tehama FOrmation .............cociiiiiiiiiiiiiiiee ettt et 60
Older and Younger AITUVIUM .......cc.oeviiiiieriieeieesiie et eite et esieeeveesteeeebeeseeeeaeesaeeebeessaeensaens 66
Geologic Description of the Alluvial Units .........cccoceevieiiniininiiniieeicnecienesieeeeeeeee 68
VALIEY TOITACES ...uvvievvieiiieiieciieeieeette ettt e et et e et eesteeesbeesseessbeesaeesseesseessseenseessseensaesssennsens 71
COlUSA BASIN ...ttt ettt et sttt ettt b e beeteesateens 76
CASE STUDY: NORTH BRANCH SAND CREEK ......cccoiiiiiiiiiiieniecceeeeeeeee e 79
GEOMORPHOLOGY ..ttt ettt sttt ettt ettt steesessaassaeseesaesssenseensanseensesnsessaensennsens 107
GEOMORPHIC SETTING OF THE COLUSA BASIN WATERSHED.......ccccecvninienne 107
Available Geomorphology Data ...........coceiiiiiiiiiiiiii e 107
Fluvial Geomorphology of Colusa Basin Watershed Streams ...........ccccoeeveevierciienieenenne. 109
Influences of Geologic Structure on Colusa Basin Watershed Streams...........c..ccccceeenneene. 113
Colusa Basin Watershed Assessment i H. T. Harvey & Associates

Final 15 December 2008



Sediment RUNOff and TranSpOTt..........c.cccuieriieeiierieiiieiie ettt ere e e eenaes 115

Effects of Human Activities on Valley Flat Streams...........cccccovveviieeniieeiiiesieecieeceee 116
Effects of Human Activities on Foothill Streams ..........ccccoocevieiiniiniininiiiiencccce 116
L0 ] D P USRPRS 131
OVERVIEW ...ttt sttt st sb ettt et st e b e sbe e 131
Scope and MEthOdS .......ccoouiiiiiiieeiieee e e e e e e e e enaeeenes 131
GENERAL DESCRIPTION OF THE SOILS OF COLUSA BASIN WATERSHED.......... 132
The General Soil-type Classification of Storie and Weir (1951)......cccvveveiienciieniieeiieens 132
Influence of Geologic Parent Material on Soil Formation...........cccceecvevvineniieniencnniennnn 134
Relation between Older Geomorphic Units and Older Soils.........ccceeeveeeciieeiieeniiieeiiens 134
General Description of Soils Occurring on the Typical Geomorphic Surfaces in the
WALETSREA ...ttt sttt sttt 136
Examples of Soil-type Patterns on the Landscape...........coocveevuieriienieiiienieeieeie e 138
General Soil Maps from County Soil SUIVEYS......cc.eeeeiiiiiiieiiiecee e 139
Effects of Human Activities on Alkali SO1lS........ccceeviirieniiiiiniiniiiciieeeceeeeee 142
Effects of Human Activities on Soil Erosion..........cocceevieiiiiiiiiiiiiieiieeeeeeeeeeeee 144
CASE STUDY: NORTH BRANCH SAND CREEK .......ccccooiiiiiiiiniiieneerieneereeeeeeee 148
SURFACE WATER HYDROLOGY ..ottt ettt 160
OVERVIEW L.ttt ettt ettt et et sttt bbb e 160
Available Colusa Basin Watershed Hydrology Studies and Data ............cccceeevveveieennnnnn. 160
Summary Analysis of Foothill Stream Hydrology Data..........cccccoeevierieeiienieiiiiieeieeee, 164
Effects of Human Activities on Foothill Stream Hydrology ...........cccccveeiviveiiiiiiiiieiiene 166
GROUNDWATER HYDROLOGY ..ottt sttt sttt 170
GROUNDWATER SUBAREAS ...ttt sttt 170
Historical Groundwater Studies and Data............cccoeouiiieriiiiniiniiieeeeeee 173
Current Groundwater Management ...........c..cecvueeeriieeriieeeieeeeiieeeieeeereeeeneeeereeesaeeesveeenns 174
Groundwater Level TIendS ......c..eeeuiiiiiiiecieeeee ettt e vee e eree e 175
Representative Period of Record Groundwater Hydrographs ...........ccccceevveenieeciieneeenenne. 176
Land SUDSIAENCE .......eeiiiiiiiie ettt e e ae e et estae e saae e eabaeesaaeeesaveeenns 177
FLOOD MANAGEMENT ..ottt sttt ettt et eneesaeens 189
Pre-1850 Sources and Patterns of Flood Waters in the Colusa Basin Watershed .............. 190
Sacramento River Flood Chronology Adapted from Kelley (1989).......ccccccvvvveiviiveeneennen. 191
Failure of Early Privately Constructed Flood Protections ...........cccceeveeneinenienenncnecnene 192
Sacramento River FI00d Chronology ...........ccceeiieiiieiiiieiieiieeiecee et 195
Reflections on the Outcomes of Early Flood Control Efforts...........ccceoveeiiniininncnicnnne. 197
Sacramento River Flood Control Project..........cccveriieiiiiiiieiiieiieeieecieeeeeie e 198
Description of Flood Control and Drainage Facilities...........coccoeceeviriiiniininiiinicnenicnne 199
Structural and Non-structural Projects for Relieving Residual Flooding Problems in the
WaALETSNEA ....eeiieiieeeeee e et e et e et e e e b e e e ba e e s ra e e e beeeenaae e areeens 201
Ongoing Efforts to Reduce Residual Flooding............cccoeviieviiiiiiiiiiiniiciiecieeeeeeeeee 204
WATER QUALITY ..ottt ettt ettt ettt ettt teesaesseeseesaessaensessaenseensanssenseensenseans 216
HISTORICAL CONDITIONS ...ttt ettt s sneens 216
Prior to Euro-American Contact (pre-1850) .......oeuiiiiiiiiiiiieieieeecee e 216
Post Euro-American Contact (POSt-1850).....cccuiiiiiiiieriiiieiiieeiie et 216
SUITACE WALET.....eciiiiiiiie ettt e e ste e et e e e seaeeeabeessaeesssaeesnsaeeeaseeennns 216
GIOUNAWALET ...ttt ettt ettt s ettt e et e bt e st e seee bt entesaeeteentesaeeseenees 219
Colusa Basin Watershed Assessment i H. T. Harvey & Associates

Final 15 December 2008



EXISTING CONDITIONS ......cociiiiiiiiiiii et 220

BacKground ..........oooiiiiiiie e e e e et e e aaeenraeen 220
SUITACEWALET .....eiiiiieieeiece ettt ettt ettt st be b eanesaeenbeeanens 220
GIOUNAWALET ...ttt ettt ettt et e sab e et e e sab e et e e saeeebeesbbeenbeesseeenseas 224
BIOLOGY ..ttt sttt ettt et b et e a e s b ettt e bt et eate s b et saten 226
HISTORICAL CONDITIONS AND TEMPORAL CHANGE ......ccccooieiiiiiiieicieeeeee 226
OVEBIVICW ...ttt ettt ettt ettt h et sat e s b et e at e e bt et sate s bt et eatesb e et e satenaeenbeenees 226
Data Sources and Methods. ..........ooiiiiiiiiiiii e 226
Vegetation at Time of Settlement ...........ccccoeeiiiiiiiiiiii e 227
Anthropogenic Changes to VEeZetation ..........ccccviieiiieeiiieeiieecieecieeeeiee e e e esene e 229
WILABLE .ttt ettt et sttt et sae e 231
INVASIVE PIANLS ..cntiiiiiiie ettt et 232
EXISTING CONDITIONS ... .ottt sttt s 232
Biotic Habitats (Vegetation and General Wildlife Use by Habitat Type) .......c.cccccveeenneenn. 232
Special-status Species (Plants and Wildlife)..........cccoeviiviiiiiiiiiiiiieeeecee e 259
INVASIVE PIANLS ..ottt et 270
Regulated Habitats and Permitting OVeIVIEW..........cccuevuieriieeiieiieeiieciieeieesee e 286
DIATA GAPS ettt ettt et e et e s bt et e e st et e enteeseenseenseeseebeenaesneenteeneans 304
LAND-USE ettt ettt ettt ettt et sb ettt e s bt et et esbeenaeeneen 304
Updated General Plans for each County in the Watershed............cccceovieeiiiiniiiiiniinine, 304
GEOMORPHOLOGY ...ttt sttt st sttt st ettt sae et st e b et e 304
Fluvial Geomorphology for Stream Restoration and Bank Stabilization Design............... 304
HYDROLOGY .ttt ettt ettt ettt ei e sttt st be et st e sbeeaesanens 305
Mean Daily FIOW Data.........c.cooovuiiiiiiiiiiecie ettt e e sae e e saee e 305
Peak FIOW Data......coouiiiiiiiiiiiiieece ettt sttt 306
WaAter BUAZEL .....veeeeeeiieeeeee ettt et e e eetbe e enae e ensaeeenaneesnreeens 306
FI00d ManagemeNnt ...........c.coeuiiiiiiiiieiieeie ettt ettt ettt sttt et e et e st e ebee e 306
BIOLOGY ittt ettt ettt et e at e a et e e st e st e et eat e s ae e bt entesaeebeeneen 307
VEZELALION ...ttt ettt ettt b ettt eb e bttt nb et et ae e 307
WILAIEE .ttt ettt et st e bt et et eene e 308
WATERSHED ACTION ITEMS ......cooiiiiee ettt 310
NEXT STEPS TOWARD DEVELOPMENT OF A WATERSHED MANAGEMENT
PLAN <ttt ettt sttt et et e st et e te et e e st et e e at e st et e enae st eneenaenseenteenseenaans 310
Preparation of an Integrated Watershed Management Plan.............cccccceevieniienienciiennnnnn, 310
Initial Identification of Stakeholder Resource Issues and Goals ...........cccccvveeevieecieeennenn. 312
EXAMPLE PROJECT IDEAS ...ttt sttt et s 313
Foothill Streams — Creek Bank Stabilization and Riparian Habitat Restoration Projects 313
Oak Woodland Habitat Management.............ccceeeueeruierieeniienieenieeeieeieesneeseeseneeseessneenneas 314
Wetland and Riparian Management and Restoration Projects...........ccocceeveeniiienieniienennne. 314
REFERENCES ...ttt ettt et b et e e bt et e eaeenbeentesaeenbeeneens 315
PERSONAL COMMUNICATIONS......ootiitieieetiete ettt eee ettt ssaesae e sseeseesaessaenseennens 328
FIGURES:
INTRODUCTION
FIGUIE 1. VICINILY citiiiiiiieiieceeee ettt ettt et e e st e et ee et e e ensbeeenaaeesnsaeesnseeenns 14
Colusa Basin Watershed Assessment . H. T. Harvey & Associates

) v
Final 15 December 2008



Figure 2. Subwatersheds and Major Drainages ...........ccceecueerieeiiienieeiieiieeiee e esee e see e 15

FIGUIE 3. ElOVATION...ccuiiiiiiiiciieeeie ettt et e e e et e e et eesteeesataeesssaeessseeessseeesneesnseeenns 16
LAND USE
FIgUIE 1. OWNETSIIP....eiiiiiiiieiiieeie ettt ettt e et e e aaeeetaeeesaeeeaaeeesseeesnseeenns 52
FIigure 2. Land USE........coouiiiiieiieiieeiie ettt ettt ettt ettt s te e aaeesbeessaeenseessseenseessseensees 53
Figure 3. Biologically Significant AT€AS .........c.cccereriiiiiiiieeiiieeiieeeieeeeeveeeteeesreeesveeesnveeeseneeens 54
Figure 4. Groundwater Recharge Zomnes ...........cocveviieiiiiiiieiieeiieieeie et 55
Figure 5. Potentially Restorable Wetlands...........c.coooviiiiiiiiiiiiiiiece e 56
Figure 6. Williamsons AcCt Lands ..........ccooiiriieiiiiiieiiecieete ettt 57
GEOLOGY
Figure 1. Section of Underlying Geologic StruCtUIE ...........eevvieriieiiieiieeiieiie et 82
Figure 2. General Geologic Section Near GIIMES ........ccecvreeriieeeiieeeiieeeieeeeieeesreeesreeeseeeeseneeens 83
Figure 3. Oblique Aerial Photo of the Coast Range FOothills ...........ccocevieiiniiniiiiniiniiicnne, &4
Figure 4. Excerpts of Geologic Maps of the Colusa Basin Watershed.............ccccceevvveviveennnnne 85
Figure 5. 1907 Topographic Map of Zamora, California ............cccceevieviievieniiienieeiieeeeieeee. 90
Figure 6. Cache Creek Slough at Knights Landing Ridge..........ccceovviieiiiieiiiieieecie e, 91
Figure 7. 1949 Topographic Map of Funks Creek...........ccceviiiiiiiiiiiiiiiiieieciceie e, 92
Figure 8. Map of Sacramento RIVET.........ccoovuiiiiiiiiiiiiiciee ettt 93
Figure 9. Reproductions from 1925 Topographic Maps of the Sacramento Valley.................... 94
Figure 10. Detail Reproduced from 1840s Jimeno Land Grant Map .........cccceeevveevveencieennnene 96
Figure 11. Photo of Sand Creek Road Crossing Upstream...........cceeeveerieeciienieenieenieeieeneeeneeen 97
Figure 12. Photo of Downstream Sand Creek Road Downstream..............cccveevvieeiieencveenneeens 98
Figure 13. Sand Creek Longitudinal Profile of Elevation, Geology, and Soils...........ccccceceeueeee. 99
Figure 14. North Branch Sand Creek Foothill Valley Geologic Section..........c.ccceeeveeeevveenneen. 100
Figure 15. North Branch Sand Creek Pleistocene Fanhead Geologic Section ..........ccoceevueneee 101
Figure 16. North Branch Sand Creek Holocene Fan Apex Geologic Section............ccccuvennee. 102
Figure 17. North Branch Sand Creek Distal Alluvial Fan Geologic Section ..........cccccoceevuenene 103
Figure 18. North Branch Sand Creek Topography, Soils, and Geology Map near the Foothill
FTONE ..ttt et e ettt e ettt e st eesbee e saaee e sbee e e 104
Figure 19. North Branch Sand Creek Topography, Soils, and Geology Map near the Distal
ATTUVIAL FAN Lottt ettt ettt et e st e e e e 105
Figure 20. Colusa Basin Topography, Soils, and Geology Details near Grimes....................... 106
GEOMORPHOLOGY
Figure 1. Photo from Hahn Road to Colusa Basin Drain ............cccceeeveeeiienieenieenieccieeeeeeeene 123
Figure 2. Photo of Whiskey Creek.........cccoiiiiiiiiiniiiiiiiiiiciieeeeeeece e 124
Figure 3. Photo of Clarks Ditch, Petroleum Creek, Looking Downstream .............cccccoceerueneee 125
Figure 4. Photo of Petroleum Creek Looking Upstream ........c...cccceeeeviiniininiinicncnncnicneens 126
Figure 5. Photo of Remnant of North Fork Elk Creek Looking Downstream.............c.ccccuenee. 127
Figure 6. Photo of Stone Corral Creek Looking Downstream...........cc.ccoceevervienienennicneenennns 128
Figure 7. Photo of Stone Corral Creek Looking Downstream during High Runoff Conditions 129
Figure 8. Sand Creek Looking UpStream ...........cccoceereriirieniiniiniiieeieneeie et 130
SOILS
Figure 1. Photocopy of Generalized SOil Map.........ccccoeiiniiiiiniiniiiiiiceceeeccceece e 151
Figure 2. General SOil IMAP........coccuiiiiiiiieiiccieeeeee ettt et ebe e e be e ees 152
Figure 3. Typical Soil Patterns. .......coccovuiiiiiiiiiiiiiniciiececceteeee et 153
Figure 4. General Soil Map of YOlo COUNLY......ccoeeiiiiiiiiiieiiecieeiiece et 154
Colusa Basin Watershed Assessment H. T. Harvey & Associates

Final 15 December 2008



Figure 5. General Soil Map of Colusa COUNLY ........cceovieiiiiiiiiniieiieeieeiee e 155

Figure 6. General Soil Map of Glenn County...........ccceecveeriieeiiieeeiieeeiee et 156
Figure 7. Saline-alkali Soils in Eastern Glenn County ...........ccccoooeeviriienienennienieneeienieneeens 157
Figure 8. Hydrologic SOl GrOUPS........eeiiviiiiiieeiiieeiee ettt e e e e seaeeenaeeeaneeeneeas 158
Figure 9. Soil Permeability in Sacramento Valley.........cccccoevieniieiiiiiiiiiieniceieceeeeeeee e 159
HYDROLOGY
Figure 1. Colusa Basin Drainage District Irrigation Season Water Budget for 1977................ 167
Figure 2. Colusa Basin Drainage District Irrigation Season Water Budget for 1980................ 168
Figure 3. Colusa Basin Drainage District Irrigation Season Water Budget for 1988................ 169
GROUNDWATER
Figure 1. Changes in Groundwater Levels Spring 1975-Spring 1988.........cccoocvvvviiiviieiiiennnnne. 179
Figure 2. Groundwater Contour Map Spring 1988.........cceeeiiiieiiiieieece et 180
Figure 3. Change in Groundwater Elevation Spring 1988-Fall 1988 ...........ccccoviiviiiiniincnnns 182
Figure 4. Representative Groundwater Well Hydrographs 1970-1988 ..........cccovvveeiieecieennneen. 183
Figure 5. Representative Groundwater Well Hydrographs 1963-2008 .............cccceevieeiiennnnne. 184
Figure 6. Areas of Historical Land Subsidence, 1926-1970..........cccovveviieeiiieeiiieeieeeieeeen 188
FLOOD MANAGEMENT
Figure 1. Detail from 1904 Plan for Sacramento Valley Flood Control...........ccccceevvevenieennenn. 209
Figure 2. Detail from 1940 Illustration of February-March 1940 Flood ..........cc.cccceeviiniennnnens 210
Figure 3. Detail from 1940 Map of the Areas Inundated by the Flood of February-March

TOA0 ..t h et et h et et e bbbt e b e et eae e b eanes 211
Figure 4. Existing Flood Control Features and FEMA Map ........ccccccvveviieeiieeecieeceeeee e 212
Figure 5. Historically Flooded Areas in the Willows Area ..........cccceevieviininiienieninnienieneene 215
BIOLOGY
Figure 1. Pre-1900 Historic Vegetation Map.........cccceevieiiiiiiieiiieiieeieeiee et 290
Figure 2. 1945 Historic Vegetation Map .........ccccviieiieieiiieeeiieecieeesieeesiveeeeveeseeeesveeesveeesenee s 291
Figure 3. 1995 Historic Vegetation Map ..........coceeiiiiiiinieiiiesieeieee et 292
Figure 4. Vegetation IMaP ......c..ooouiiiiiieiiiie ettt ettt stee et e et e e saaeesnsaeesnneeenasee s 293
Figure 5. CNDDB Plant Records NOTth ........ccccooviiiiiiiiiiiiiicceceeceeceeeeee 294
Figure 6. CNDDB Plant Records SOUth .........c.cccieiiiiiiiiiiiiicieeeeceeee e 295
Figure 7. CNDDB Animal Records NOTth........c..ccooeiiiiiiniiiiiiiiccccececeeee 296
Figure 8. CNDDB Animal Records South..........c.ccccieiiiiiiiiiiiiniieicicceeee e 297
Figure 9. Barbed GOat@rass.........ccceviiririiiieniiiieriteieetceie ettt 298
Figure 10. GIant REEA ........cocuiiiiiiiiiiieeii ettt ettt et e e e saeebaeeseenee 299
Figure 11. Medusahead..........coouioiiiiiiiiiieeeee ettt 300
Figure 12. Purple Starthistle .........coooiiiiioiiiiieeiecceee et 301
Figure 13. Perennial Pepperweed ........ccoooiiiiiiiiieiiiee et 302
Figure 14. SaltCeAAr .......ocouiiiiiiieeiie ettt et e e ebee e nseeesnnee s 303
TABLES:
CLIMATE
Table 1. Temperature and Precipitation Recorded in the Period 1961-1990 at Colusa and East
Park Reservoir; Adapted from Reed 2000. .........cccoieviiiiiiiiiiieiieiecieeee et 19
Table 2. Freeze Dates in Spring and Fall Recorded for the Period 1961-1990; Adapted from
REEA 20000. ...ttt ettt et h et e at e h ettt esae et entesneenee 21
Colusa Basin Watershed Assessment . H. T. Harvey & Associates

) \%!
Final 15 December 2008



Table 3. Growing Season Recorded for the Period 1961-1990; Adapted from Reed 2006......... 21

Table 4. Temperature and Precipitation Recorded in the Period 1971-2000 at Colusa............... 22
Table 5. Growing Season Recorded at Colusa for the Period 1971-2000. ..........cccceveevieriennennee. 23
LAND USE

Table 1. Key Dates in the History of the Colusa Basin Watershed. ............cccoveeiiiniininninnnns 25
Table 2. Rice Acreage 1913-1019. ... e e e s aae e 30
Table 3. Historic Crop Acreage Based on County Crop Reports for the Years Shown. ............. 30
Table 4. Demographic Statistics of 3 County Study Area and Local Communtities.................... 35
Table 5. Demographic Statistics of 3 County Study Area and Local Communities.................... 36
Table 6. Land Uses in Colusa Basin Watershed. ..........ccccooiiiiiiiiiiiiiiiiceeceeee 40
Table 7. Land Use Proportions in Colusa County circa 1989...........cccoviieiieiiieiiiniiiiieieeiens 43
Table 8. Projected Land Use Proportions in Colusa County in 2010. .........cceevevveriiiencieeniieens 43
Table 9. Soil Class Data by Percent for Each of the 3 Counties within the Colusa Basin
WALETSREA. ...ttt st ettt et e st e bt e e bt e et e eneeas 48
Table 10. Soil Class Data for Each of the 3 Counties within the Colusa Basin Watershed in
ACTES DY COUNLY. 1.uutiieiiieeiiieeiieeeiee e ettt e ettt e et eesteeestaeesstaeessseeessseeessaeansseeanssaeansseessseeesseeenns 48
Table 11. Gross Agricultural Production Value of the Top 10 Commodities for Each of the 3
Counties in the Colusa Basin Watershed. ............cooiiiiiiiie e 49
SOILS

Table 1. Estimated Sediment Yields from Foothill Subwatersheds. ...........ccccoeiiniiinnninnn. 148
HYDROLOGY

Table 1. Historical Stream Gage Data SUMMATY.........cccciieriiieeiiieeciee e 162
Table 2. Colusa Basin Drainage District Irrigation Season Water Budgets for 1977, 1980, and
L8ttt ettt et e h ettt et e et e n e e ea e e bt enteete e teenteeneenteentenneenseennens 164
BIOLOGY

Table 1. Wildlife Species in Each WHR Landcover Type in the Colusa Basin Watershed. ..... 242
Table 2. Biodiversity Indices, Species Richness, for Each Landcover Type in the Colusa Basin
WALETSIEA. ...ttt ettt ettt ettt ettt e ate s ae et eaeen 255
Table 3. Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa
Basin WaterShed. .......co.ooiiiiiieeee ettt st 261
Table 4. Special-status Wildlife Species in Each WHR Landcover Type in the Colusa Basin
WALETSIEA. ...ttt ettt ettt et sttt et et s ae et eaten 266
Table 5. Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
WALETSIEA. ...ttt ettt et e ettt st a et e et s ae et eneen 271
Table 6. Invasive Plant Species of Particular Management Concern in Colusa Basin

WALETSIEA. ...ttt ettt ettt et sttt et et ae et eatens 282
WATERSHED ACTION ITEMS

Table 1. Preliminary Identification of Stakeholder Resource Issues and Goals........................ 312
APPENDICES

Appendix 1. Introduction. List of Acronyms and Abbreviations ............cceceeevveerveenieerveeneene. 329
Appendix 2. Introduction. Technical Advisory Committee Members ........c..cccceevvereineeniennnene 332
Appendix 3. Introduction. Stakeholder Interview SUmMmAaries...........cccoocveeeriereeeieeneesreeneenne, 335
Appendix 1. Land Use. DWR Standard Land Use Legend ..........cccccoceniiiiniininiinicncnncnen, 378
Appendix 2. Land Use. Definitions of Important Farmland Categories..........c.ccccevvveveeniennnene 395
Colusa Basin Watershed Assessment . H. T. Harvey & Associates

) vl
Final 15 December 2008



Appendix 1. Hydrology. Complete Period of Record Annual Hydrographs of Mean Daily Flow

Measured at Gages in the Colusa Basin Watershed...........c.cccooveeiiieiiiieccieeeieeeeeeeiee e 401
Appendix 1. Biology. The Central Valley Historic Mapping Project Sources and Methods ... 431
Appendix 2. Biology. Plant Species Mentioned in the TeXt..........cccoeeeviieeriieenieeeiee e 441
Appendix 3. Biology. Animal Species Referenced in the TeXt.........cocevienieveniencnnenienennne. 445

Colusa Basin Watershed Assessment viii H. T. Harvey & Associates
Final 15 December 2008





