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CLIMATE 
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Tables 1-Climate  3-Climate. 



Table 1.  Climate.  Temperature and Precipitation Recorded in the Period 1961-1990 at Colusa and East P
Adapted from Reed 2006. 

Temperature Precipita

2 Years in 10 Will Have 
2 Years in 10 W

Have Average 
Daily 

Maximum 

Average 
Daily 

Minimum 
Average Maximum 

Temperature 
Higher than

Minimum 
Temperature 
Higher than

Average 
Number of 
Growing 

Degree Days  

Average
Less 
than 

More
than

Month 

°F °F °F °F °F Days In in in 
Station:  Colusa 2 SSW 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Yearly 
Average 
Extreme 
Total 

Station:  East Park Reservoir 
January 
February 
March 
April 



Temperature Precipita

2 Years in 10 Will Have 
2 Years in 10 W

Have Average 
Daily 

Maximum 

Average 
Daily 

Minimum 
Average Maximum 

Temperature 
Higher than

Minimum 
Temperature 
Higher than

Average 
Number of 
Growing 

Degree Days  

Average
Less 
than 

More
than

Month 

°F °F °F °F °F Days In in in 
May 
June 
July 
August 
September 
October 
November 
December 

Yearly 
Average 
Extreme 
Total 
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Tables 4-Climate 5-Climate
Tables 1-Climate  3-Climate Table 2-Climate

Table 2.  Climate.  Freeze Dates in Spring and Fall Recorded for the Period 1961-1990; 
Adapted from Reed 2006. 

Temperature 
Probability 

24 °F or Lower 28 °F or Lower 32 °F or Lower 

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

Daily Minimum Temperature during Growing Season 
Higher than 24 °F Higher than 28 °F Higher than 32 °F Probability 

Days Days Days 



Table 4.  Climate.  Temperature and Precipitation Recorded in the Period 1971-2000 at Colusa. 
Temperature Precipita

2 Years in 10 Will Have 
2 Years in 10 W

Have Average 
Daily 

Maximum 

Average 
Daily 

Minimum 
Average Maximum 

Temperature 
Higher than

Minimum 
Temperature 
Higher than

Average 
Number of 
Growing 

Degree Days  

Average
Less 
than 

More
than

Month 

°F °F °F °F °F Days In in in 
Station:  Colusa 2 SSW 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Yearly 
Average 
Extreme 
Total 
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Table 5.  Climate.  Growing Season Recorded at Colusa for the Period 1971-2000. 
Daily Minimum Temperature during Growing Season 

Higher than 24 °F Higher than 28 °F Higher than 32 °F Probability 
Days Days Days 
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LAND USE AND SOCIAL CHARACTERISTICS 

HISTORICAL CONDITIONS AND TEMPORAL CHANGE 

Scope and Methods 

Watershed Community Characteristics (Demography and Economy Overview) 

Colus
Colu
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Figure 1-Land Use

Table 1-Land Use

Table 1.  Land Use.  Key Dates in the History of the Colusa Basin Watershed. 
Date Events 
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Date Events 

Table 1-
Land Use

Land-use and Agricultural Cropping Patterns
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Table 1-Land Use

Distribution of Communities and Transportation Systems 

Land-use and Agricultural Cropping Patterns 

Table 1-Land Use
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Table 1-Land Use

Table 1-Land Use

Table 1-Land Use
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Table 1-Land Use

Table 2 Land-Use
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Table 2.  Land Use.  Rice Acreage 1913-1919. 
County 1913 1914 1915 1916 1917 1918 1919 

 

Table 3-Land Use

Table 3-Land Use

 
Table 3.  Land Use.  Historic Crop Acreage Based on County Crop Reports for the Years 
Shown. 
County  Year Crop Type Acreage 
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County  Year Crop Type Acreage 

EXISTING CONDITIONS 

Scope and Methods 
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Watershed Community Characteristics 

Distribution of Communities and Transportation Systems.  

Figure 1-Introduction
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Community Characteristics.

Table 4-
Land Use

Table 5-Land Use

Figure 1-Land Use

Demography and Economy Overview.  
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Table 4-Land Use

Table 4-Land Use



Table 4.  Land Use.  Demographic Statistics of 3 County Study Area and Local Communities. 

County Area 
(mi2) 

2007 
Population 

2007 
Population 
Density 
(per mi2) 

% 
Growth 
2000-2007

2005 
Housing 
Units 

2000 
Households 

2006 
Building 
Permits 

2000 
Median 
Household 
Income 

Le
Sec
(In
100



Table 5.  Land Use.  Demographic Statistics of 3 County Study Area and Local Communities. 

City 2007 
Population

2000 
Population

% 
Growth 
2000-
2006

Median 
Age 

2005 
Median 
Household 
Income

Ethnic 
Composition 

Population 
Density 
(per mi2)

Educat



City 2007 
Population

2000 
Population

% 
Growth 
2000-
2006

Median 
Age 

2005 
Median 
Household 
Income

Ethnic 
Composition 

Population 
Density 
(per mi2)

Educat
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Major Construction Projects Present and Planned.  

Recreational Use.  
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Land-use Patterns, Zoning, Plans, and Policies (City and County) 

Overview.  
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Table 6-Land Use

Appendix 1-Land Use
Table 6-Land Use Figure 2-Land Use

Table 6.  Land Use.  Land Uses in Colusa Basin Watershed. 

Land Use Classification Acres % of Watershed 

Total 1,045,445 100.0% 

Glenn County General Plan.  
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Figures 3-Land Use Figure 4-
Land Use

Appendix 2-Land Use
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Figures 3-Land Use Figure 4-Land Use
Figure 5-Land Use

Colusa County General Plan.
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Table 5-Land 
Use

Table 7-Land Use

Table 7.  Land Use.  Land Use Proportions in Colusa County circa 1989. 

Land Use Designation Area (ac) Proportion of County Land (%) 

Total  738,000 100% 

Table 8-Land Use

Table 8.  Land Use.  Projected Land Use Proportions in Colusa County in 2010. 
Land Use Designation Area (ac) Proportion of County Land (%) 

Total  738,000 100% 
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Yolo County General Plan. 
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Williamson Act Contracts.  

Conservation and Agricultural Easements

Figure 6-Land Use

Easements (Agricultural, Conservation, etc.) 

Land-use Patterns, Zoning, Plans, and Policies
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Soil Class Effectiveness in Regard to Agricultural Preservation 

Appendix 2-Land Use
Table 9-Land Use

Table 10-Land Use

Agricultural Cropping Patterns and Irrigation Practices 

Table 11-Land Use



Table 9.  Land Use.  Soil Class Data by Percent for Each of the 3 Counties within the Colusa Basin Waters
County Prime 

Farmland 
Farmland of 

Statewide 
Importance 

Unique 
Farmland 

Farmland of 
Local 

Importance 

Total 
Important 
Farmland 

Grazing 
Land 

Urban, 
Built-up 

Land 
 75.8% 
 40.8% 
 60.8% 

Table 10.  Land Use.  Soil Class Data for Each of the 3 Counties within the Colusa Basin Watershed in Acr
County Prime 

Farmland 
Farmland of 

Statewide 
Importance 

Unique 
Farmland 

Farmland 
of Local 

Importance

Total 
Important 
Farmland 

Grazing 
Land 

Urban, 
Built-up 

Land 

Other

    561,348 
     346,354   
     397,536   
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Table 11.  Land Use.  Gross Agricultural Production Value of the Top 10 Commodities for 
Each of the 3 Counties in the Colusa Basin Watershed. 

Rank  Commodity Value x 1,000 ($) 
COLUSA 

Total  375,653 
GLENN  

Total  316,549 
YOLO 

Total  289,799 
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U. S. Fish and Wildlife Service Refuges 

Figure 1-Land Use
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Biotic Habitats
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Groundwater Recharge Zones
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GEOLOGY 

GEOLOGIC SETTING OF THE COLUSA BASIN WATERSHED 

(Figure 1-Geology)

Generalized Geologic Section 

Figure 2-Geology



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates 
15 December 2008 

Coast Range Foothills 

.

(Figure Geology-3).  
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(Figure Geology-4)

Tertiary Tehama Formation 

(Figure 2-Geology)
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(Figure 1-Geology)
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Figure 4-Geology.

Figure 4-Geology

Pleistocene Red Bluff Formation 
 

Figure 4-
Geology
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Figure 4-
Geology

(Figure 4-Geology)

(Figure 1-Geology)
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(Figure 5-
Geology).
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Variation in the Amount that the Tehama Formation is Exposed along the Foothill Front.  

Figure 1-Geology

 

Figure 4-Geology 
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Figure 5-Geology.  

Older and Younger Alluvium 
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in situ

Bryan’s Geologic-geomorphic Provinces. 
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Figure 2-Geology

Geologic Description of the Alluvial Units 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates 
15 December 2008 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates 
15 December 2008 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates 
15 December 2008 

Valley Terraces 
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Fanhead Terraces.  

Alluvial Fans. 

Alluvial Fan Dissection. 
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Figure 6-Geology
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Figure 7-Geology

Colusa Basin 
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Figure 8-Geology

Figure 6-Geology
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Figure 
9-Geology).

Figure 10-Geology

Figure 9-Geology

Figure 2-Geology).  
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CASE STUDY:  NORTH BRANCH SAND CREEK 

Figure 2-Geology
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Figure 11-Geology 

Figure 12-Geology 

Figure 13-Geology

Figure 14-Geology

Figure 15-Geology

Figure 18-Geology
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Figure 16-Geology

Figure 18-Geology

Figure 17-Geology

Figure 19-Geology

Figure 13-Geology
Figure 20-Geology



 

 
Figure 1-Geology.  Eastern portion of the geological section through th
1:250,000 scale geologic map showing the geologic structure underlyin
Basin Watershed.  Please see corresponding legend in Figure 4c-Geolo



 
 
Figure 2-Geology.  General Geologic Section through the Colusa Basin Wate
Grimes (adapted from DWR 1962). 



 
Figure 3-Geology.  Oblique aerial photo of the dissected Coast Range 
Foothills in the central portion of the Colusa Basin Watershed.  Glenn 
Valley Slough is in the foreground (adapted from DWR 1962). 



 

 
Figure 4a.1-Geology.  Excerpts of the 1:250,000 geologic maps coveri
1960)   
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4a.2-Geology.  Excerpts of the 1:250,000 geologic maps co
1960)   



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Figure 4c-Geology. Excerpts of the 1:250,000 geologic maps 
covering portions of the Colusa Basin Watershed.   



 
 
Figure 4d-Geology.  Excerpts of the 1:250,000 geologic 
maps covering portions of the Colusa Basin Watershed.  
(Source:  Wagner and Bortugno, 1982) 



 
 
Figure 5-Geology. 1907 topographic map of Zamora, California area 
showing escarpment of the Hungry Hollow Hills, position of streams 
cutting the escarpment, dissection of the plateau, and channel-
ridged plain at the foot of the hills (adapted from Bryan 1923). 



 
Figure 6-Geology. Map showing the channel ridge of Cache Creek Slough (Kn
Ridge) and the division between the Colusa and Yolo Basins (adapted from B



 
Figure 7-Geology. Five-foot contour interval 1949 topographic map showin
12-ft-high channel ridge of Funks Creek.  The channel ridge deposit overlie
alluvial deposits of the lower Riverbank Formation. 



 
 
Figure 8-Geology. Map of Sacramento River showing 
geologic and physiographic context of the Colusa Basin 
Watershed (adapted from Bryan 1923). 



Figure 9a-Geology. Detail of upper part of Lower Colusa Basin reprod



Figure 9b-Geology. Detail of lower part of Lower Colusa Basin reproduced from 1925 to



 
Figure 10-Geology. Detail reproduced from the ca. 1840s Land Grant Map for L



Figure 11-Geology.  Photo looking approx. southwesterly upstream to Sand Cre
Road Crossing.  The channel is only a few feet incised in Holocene terrace depo
2007.  



Figure 12-Geology.  Photo looking approx. north-northeasterly downstream to 
Sand Creek Road Crossing.  Bed is incised approx. 15 ft into Holocene terrace d
6, 2007. 
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Figure 18-Geology.  North Branch Sand Creek topography, soils, and ge
topographic maps, 1:62,500 geologic maps, and 1:24,000 soils maps). 



Figure 19-Geology. North Branch Sand Creek topogr
freeway (sources: 1:24,000 topographic maps, 1:62,50



Figure 20-Geology. Colusa Basin topography, soils, and
(sources: 1:24,000 topographic maps, 1:62,500 geologic
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GEOMORPHOLOGY 

GEOMORPHIC SETTING OF THE COLUSA BASIN WATERSHED 

and

Available Geomorphology Data 
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Fluvial Geomorphology of Colusa Basin Watershed Streams 
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Steep Upland Channels.  

Foothill Valley Channels.  
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Figure 14-Geology

isolated valleys

Proximal Fan Channels.  
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proximal
distal

Figure 15-Geology

Figure 16-Geology
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Distal Fan Channels.  

Figure 17-Geology)

Influences of Geologic Structure on Colusa Basin Watershed Streams 

Figure 4-Geology
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Sediment Runoff and Transport 
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Effects of Human Activities on Valley Flat Streams 

Figure 9-Geology

Figure 20-Geology

Figure 1-Geomorphology

Effects of Human Activities on Foothill Streams 

Direct Effects 

Channelization. 

Figure 2-Geomorphology).
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Dredging and Levee Construction.  

Figure 3-Geomorphology

Figure 4-Geomorphology
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Summary of Direct Effects of Foothill Streams.

Figure 5-Geomorphology)
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Indirect Effects 

Sediment Supplied to the Foothill Streams.  

Channel Incision and Bank Erosion.  
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Figure 6-Geomorphology
Figure 7-Geomorphology

Figure 11-Geology Figure 12-Geology).
Figure 8-Geomorphology 
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Channel Bed Aggradation.  
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Figure 3-Geomorphology).  



Figure 1-Geomorphology.  Photo looking approximately northerly upstream fro
Colusa Basin Drain and Back Levee at right.  Remnants of Sycamore Slough lie 
the Back Levee.  November 6, 2007. 



Figure 2-Geomorphology.  Photo of Whiskey Creek looking approximately ea
downstream from Whiskey Creek Road.  Note the narrow confinement and u
banks.  Hillgate Road at left.  November 6, 2007. 



Figure 3-Geomorphology.  Photo of Clarks Ditch (Petroleum Creek) looking 
southeasterly and downstream from left bank to College City Road bridge c
the headroom beneath the bridge low chord is only 3-4 ft.  The bridge deck
grade.  White Road intersection in background.  November 6, 2007. 



 

 
Figure 4-Geomorphology.  Photo of Petroleum Creek looking approximatel
from Wildwood Road crossing.  Note the gravel-bedded channel devoid of 
erodible artificial banks and levees.  November 6, 2007. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-Geomorphology.  Photo of remnant natural pre-development cha
community intact along North Fork Elk Creek looking approximately easte
from Whiskey Creek Road crossing.  November 6, 2007. 



Figure 6-Geomorphology.  Photo of Stone Corral Creek looking approximat
and downstream from edge of Maxwell Sites Road about 3 mi downstream
that the channel is deeply incised in the valley fill and rip-rap protecting t
edge of the road in the background.  Soil is Corval clay loam of alluvial fan
November 6, 2007. 



Figure 7-Geomorphology.  Photo of Stone Corral Creek looking 
approximately southeasterly and downstream from edge of Maxwell 
Sites Road about 3 mi downstream from Sites during high runoff 
conditions.  Soil is Corval clay loam of alluvial fans and floodplains.  
(Photo by Jennifer Masters, January 25, 2008). 



Figure 8-Geomorphology.  Sand Creek looking approximately westerly and 
top of right bank about ¾ mi upstream from Cortina School Road.  Note cla
channel in mid-ground.  Elsewhere in vicinity bed is cut in grooved clay wit
deposits.  November 6, 2007.  
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SOILS 

OVERVIEW 

Scope and Methods 
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GENERAL DESCRIPTION OF THE SOILS OF COLUSA BASIN WATERSHED 

The General Soil-type Classification of Storie and Weir (1951) 

Figure 1-Soils

 En
Cnm moderately dense subsoils
Cand dense clay subsoils

An
Bnc
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Figure 2-Soils

Upland soils.

Terrace land soils with dense subsoils.

Terrace land soils with moderately dense subsoils.

 
Valley land soils.

Valley basin soils.
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Influence of Geologic Parent Material on Soil Formation 

Relation between Older Geomorphic Units and Older Soils 

Cand

Cand 
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Cand

Cand

Cand

Cand 
Figure 3-Soils
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General Description of Soils Occurring on the Typical Geomorphic Surfaces in the 
Watershed 

Low Flood Plains 

High Flood Plains



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates 
15 December 2008 

Basins

Interfan Basins 
 

Alluvial Fans 
 

Alluvial Terraces
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Examples of Soil-type Patterns on the Landscape 

Figure 3-Soils

Figure 3-Soils 

 
Altamont Series.

Arbuckle Series.

 
Ayar Series.  

Corbiere Series.

Corning Series.
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Corval Series.

Moonbend Series.

Sehorn Series.

Vina Series.

Willows Series.

 

General Soil Maps from County Soil Surveys 

Yolo County.  
Figure 4-

Soils
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Colusa County.  

(Figure 5-Soils

 Figure 3-Soils
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Glenn County.  
Figure 6-Soils
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Effects of Human Activities on Alkali Soils 
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Slightly saline-alkali, moderately saline-alkali, 
strongly saline-alkali.

Figure 7-Soils
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Effects of Human Activities on Soil Erosion 
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Soil Runoff Potential.  
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Figure 8-Soils). 

Soil Permeability.  

Figure 9-Soils

Soil Erodibility.  

Sediment Yield Estimates.

Table Soils-1
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Rangeland Practices. 
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Table 1.  Soils.  Estimated Sediment Yields from Foothill Subwatersheds. 
Subwatershed Soil Loss* 

Number Name Area (mi2) (tons) (tons/mi2) 

Totals 1,523 268,924  
Average Soil Loss for Total Watershed   117 
* 

CASE STUDY:  NORTH BRANCH SAND CREEK 

Figure 13-Geology).  

Figure 20-Geology
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Figure 17-Geology

Figure 19-
Geology

Figure 13-Geology

Figure 19-Geology

Figure 13-Geology
Figure 16-Geology
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Figure 15-Geology

Figure 14-Geology



 

 
Figure 1-Soils.  Photocopy of generalized soil map of Storie and Weir (1951
Colusa Basin Watershed Area. 



Colusa Basin Watershed Assessment:
General Soil Map

2850-01 Dec. 2008

SM N:\Projects\2850-01\Figures\April 2008

2 - Soils

Source: Navigant Consulting 2000. Integrated Resources Management Program
for Flood Control. Prepared for Colusa Basin Drainage District.

Note: Figure clarity is limited because this figure was scanned from the above 
source. Please see the source for better figure clarity.



Colusa Basin Watershed Assessment:
Typical Soil Patterns

2850-01 Dec. 2008

SM N:\Projects\2850-01\Figures\April 2008

3 - Soils

Source: United States Department of Agriculture and Natural
Resources Conservation Service - 1998. Soil Survey of Colusa 
County, CA.

Note: Figure clarity is limited because this figure was scanned from 
the above source. Please see the source for better figure clarity.





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Figure 6-Soils. Portion of General Soil Map of Glenn County (adapted from B



 
 

 
Figure 7-Soils. Location saline-alkali soils in eastern Glenn 
County (adapted from Begg 1968). 



Colusa Basin Watershed Assessment:
Hydrologic Soil Groups

2850-01 Dec. 2008

SM N:\Projects\2850-01\Figures\April 2008

8 - Soils

Source: CH2MHill 2003. Integrated Watershed Management Plan Draft Environmental 
Impact Report. Prepared for the Colusa Basin Drainage District

Note: Figure clarity is limited because this figure was scanned from the above source. 
Please see the source for better figure clarity.



 
 
 

Figure 9-Soils. Estimated soil 
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Available Colusa Basin Watershed Hydrology Studies and Data 
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watershed areas wrapping around to capture the higher elevation Coast Range Mountain lands 
lying west of the watershed.  Bryan (1923) simply noted that the runoff occurred in the smaller 
intermittent foothill streams during a season directly opposite from the irrigation season.  In 
compiling an extensive history of the Colusa area Rogers (1891) waxed eloquently on the 
beneficence of Stony Creek, Grindstone Creek, Bear Creek, Elk Creek, and Cache Creek, while 
only noting about the watershed streams: “several others of minor note which include Walker, 
Willows, Cortina, Freshwater, and Sulphur Creeks, but which play no very important part in 
enriching the limited country through which they pass.” 
 
Much for the same reason, early hydrographic surveys by Etcheverry (1915-1944) and later work 
by Blackie and Tibbets and McGlashan and Henshaw (1912) focused on the potential for water 
supply development and flood control benefits of flow management from the larger foothill 
watersheds. 
 
Beginning as late as 1959, after the Sacramento River Flood Control Project had been 
substantially completed, the California DWR began studying the hydrology-related problems of 
flooding and drainage in the watershed (DWR 1962).  DWR’s investigations gave rise to formal 
consideration of constructing flood detention reservoirs in the watershed’s foothills, among other 
methods of flood management.  These proposals were more recently appraised by DWR (1990) 
and by the CBDD and USBR in preparing the Integrated Resource Management Program 
[IRMP] (Navigant Consulting, Inc. 2000) and the proposal to construct the South Fork Willow 
Creek detention reservoir (CH2MHill 2003).  These are reviewed more thoroughly in the flood 
management section of this assessment. 
 
DWR (1962) did not review the extent of stream flow data for the watershed, there being few at 
the time.  However, DWR (1990) observed that “Nine surface water gaging stations have 
historically operated within the [Colusa Basin Watershed].  Currently there are only three active 
stations with which to describe the hydrologic character of the [watershed].” 
 
Presently there are only 3 active gages in the watershed, those operated by DWR along the 
Colusa Basin Drain at Highway 20 and at the Knights Landing Outfall Gates, and the 
discontinued USGS station on South Fork Willow Creek near Fruto of which DWR resumed 
operation after the 1998 flood.  The Colusa Basin Drain gages only measure mean daily flow 
contained in the drainage canal.  Flood flows escaping the canal are not measured, and DWR 
does not publish estimated annual peak flows at those sites.  The USGS currently publishes 
historical records for 3 discontinued gages: Walker Creek at Artois, South Fork Willow Creek 
near Fruto, and on Stone Corral Creek near Sites.  The extent of available USGS and DWR 
stream flow gage data for the Colusa Basin Watershed is summarized in Table 1-Hydrology. 
 
In 1998 DWR resumed gaging operations on the discontinued USGS gage South Fork Willow 
Creek near Fruto, but not until after the February 1998 flood event (CH2MHill 2003).  DWR 
does not publish these data on their web-based Water Data Library [WDL] data server.  The 
DWR gaging station on the Colusa Basin Drain at Highway 20 near Colusa has been operated 
since 1924, but only data after May 1941 are available via the WDL server.   



Table 1.  Hydrology.  Historical Stream Gage Data Summary. 

Agency Site ID Site Name 
Decimal 
Latitude 

Decimal 
Longitude 

Lat/Long 
Coordinates

Drainage 
Area (mi2) 

Agency Site ID Site Name 
MDF Data 
Begin Date 

MDF Data 
End Date 

MDF Data 
Count 

Peak Data 
Begin Date 

Pe
E

 



Colusa Basin Watershed Assessment 
Final  

H. T. Harvey & Associates
15 December 2008
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Table 2.  Hydrology.  Colusa Basin Drainage District Irrigation Season Water Budgets for 
1977, 1980, and 1988 

Colusa Basin Drainage District Water Budget 
1000 acre-feet 

April 1 — September 30 
 1977 1980 1988 
Inflow 

Subtotal Imports 996 1470 1428 

Total Inflow 1467 1895 1809 
Outflow 

Total Outflow 1414 1831 1740 
Change in Storage = Inflow – Outflow  53 64 69 

Summary Analysis of Foothill Stream Hydrology Data 

Table 1-
Hydrology

Appendix 1-Hydrology

Appendix 1-Hydrology
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Appendix 1-Hydrology

Appendix 1-Hydrology

Appendix Hydrology-1
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Effects of Human Activities on Foothill Stream Hydrology 



Figure 1-Hydrology. Colusa Basin Drainage District irrigation season wate
1977 (adapted from DWR 1990). 



Figure 2-Hydrology. Colusa Basin Drainage District irrigation season wate
1980 (adapted from DWR 1990). 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3-Hydrology. Colusa Basin Drainage District irrigation season water
1988 (adapted from DWR 1990). 
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GROUNDWATER HYDROLOGY 

GROUNDWATER SUBAREAS 

Figure 1-Geology

Pliocene Tuscan Formation.  

Pliocene Tehama Formation.  
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Pleistocene Modesto and Riverbank Formations. 

Holocene Flood Basin Deposits.  

Holocene Alluvium.  

Stony Creek Fan.
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Willows-to-Williams Plain.

Arbuckle and Dunnigan Plains.

Cache Creek Floodplain.
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Historical Groundwater Studies and Data 

Figure 
2b-Groundwater
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Current Groundwater Management 
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Groundwater Level Trends 

Figure 1-Groundwater
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Figure 2-
Groundwater

Figure 3-Groundwater

Representative Period of Record Groundwater Hydrographs 

Figure 4-Groundwater
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Figure 
1-Groundwater 

Figure 5-Groundwater).

Land Subsidence 

Figure 6-Groundwater
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Colusa Basin Watershed Assessment: Change in 
Groundwater Levels Spring 1975-Spring 1988

2850-01 Dec. 2008

SM N:/Projects/2850-01/Figures/April 2008

1 - Groundwater

Source: California Department of Water Resources,  Northern District, Date. 
Colusa basin appriasal.

Note: Figure clarity is limited because this figure was scanned from the above 
source. Please see the source for better figure clarity.



Colusa Basin Watershed Assessment:
Ground Water Contour Map 1988

2850-01 Dec. 2008
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2a - Groundwater

Source: California Department of Water Resources,  Northern
District, Date. Colusa basin appriasal.

Note: Figure clarity is limited because this figure was 
scanned from the above source. Please see the 
source for better figure clarity.



Figure 2b-Groundwater.  Excerpt s from Plate IV of Brya
elevation contours of the Sacramento Valley including the 
measured during 1912-1913. 



Colusa Basin Watershed Assessment: Change in 
Groundwater Levels Spring 1988 - Fall 1988

2850-01 Dec. 2008

SM N:\Projects\2850-01\Figures\April 2008

3 - Groundwater

Source: California Department of Water Resources,  Northern
District, Date. Colusa basin appriasal.

Note: Figure clarity is limited because this figure was 
scanned from the above source. Please see the 
source for better figure clarity.



 
Figure 4-Groundwater. Representative groundwater well hydrographs 1
(adapted from DWR 1990). 



Figure 5a-Groundwater. Representative groundwater well hydrographs 1963-20
GLENN COUNTY 21N/2W-9M2

(Source: DWR Water Data Library)
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Figure 5b-Groundwater. Representative groundwater well hydrographs 1963
GLENN COUNTY 19N/4W-12E1

(Source: DWR Water Data Library)
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Figure 5c-Groundwater. Representative groundwater well hydrographs 1963
COLUSA COUNTY 14N/3W-11A1

(Source: DWR Water Data Library)
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Figure 5c-Groundwater. Representative groundwater well hydrographs 1963
COLUSA COUNTY 17N/3W-10C1

(Source: DWR Water Data Library)
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Colusa Basin Watershed Assessment:
Areas of Historical Land Subsidence 1926-1970

2850-01 Dec. 2008
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6 - Groundwater

Source: California Department of Water Resources,  Northern
District, Date. Colusa basin appriasal.

Note: Figure clarity is limited because this figure was 
scanned from the above source. Please see the 
source for better figure clarity.
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FLOOD MANAGEMENT 
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Colusa Sun

Battling the 
Inland Sea

Pre-1850 Sources and Patterns of Flood Waters in the Colusa Basin Watershed 



Colusa Basin Watershed Assessment 
Final  

H. T. Harvey & Associates
15 December 2008

Sacramento River Flood Chronology Adapted from Kelley (1989) 
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Failure of Early Privately Constructed Flood Protections  
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Colusa Sun

Sacramento River Flood Chronology 
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Reflections on the Outcomes of Early Flood Control Efforts 

laissez faire 
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Figure 1-Flood

Figure 2-Flood

Sacramento River Flood Control Project 
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Figures 2-Flood 
 3-Flood

Description of Flood Control and Drainage Facilities  

Figure 4-Flood

Figure 4-Flood). 
 
Sacramento River Levee System.

Back Levee.
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Colusa Basin Drain.  

(Figure 4-Flood).

Knights Landing Outfall Gates

Knights Landing Ridge Cut
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Structural and Non-structural Projects for Relieving Residual Flooding Problems in the 
Watershed 

Figure 4-Flood

Willows Area.  Figure 4-Flood

Residual Colusa Basin Flooding.  
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Yolo Basin Project.  
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Enlarge Knights Landing Ridge Cut.  

 
 
Colusa Basin Drain Levees.  

Foothill Reservoir Project.  

  

 



 

Colusa Basin Watershed Assessment 
Final  

H. T. Harvey & Associates
15 December 2008

 

204

 
Watershed Management.  DWR (1962) did not evaluate the potential benefits of watershed 
management due to lack of data about the existing conditions of the foothill subwatersheds.  As 
discussed below in this section of the assessment, the CBDD is presently considering watershed 
management and other non-structural flood reduction measures as part of comprehensive flood 
control and watershed management project alternatives (Navigant Consulting, Inc. 2000). 
 
Local Flooding Problems Associated with Transportation Infrastructure.  Road and railroad 
crossings do not always provide sufficient flood conveyance capacity.  Moreover, because most 
of the crossings are not clear-span bridge decks, they are prone to partial to near complete 
blockage with vegetation and debris floated from upstream, including large woody debris 
transported by floods from upper watershed areas.   

Ongoing Efforts to Reduce Residual Flooding 

Many of the project alternatives generally evaluated by DWR (1962, 1964, 1990) have not been 
implemented due to cost-benefit ratios and other reasons, but continue to be reevaluated in the 
changing planning and economic context.  
 
Most recently, CBDD has evaluated feasibility of constructing stormwater detention reservoir 
facilities on two foothill streams in the northern part of the watershed.  The South Fork Willow 
Creek Detention Facility is completely designed and has a construction bid packet ready for 
distribution should the CBDD secure adequate funds to construct (Gene Massa, CBDD, pers. 
comm., May 2007).  CBDD has all permits secured to construct except the Army Corp's 404(b) 
permit.  The CBDD has not yet completed the feasibility study for the proposed Wilson Creek 
Detention Facility.  The CBDD has completed studies identifying other project sites in Glenn 
and Colusa Counties targeted for remediation measures including, but not limited to detention 
facilities. 
 
Residual Colusa Basin Flooding.  Navigant Consulting, Inc. (2000) evaluated alternatives for 
the Integrated Resourced Management Plan [IRMP] for Flood Control proposed by the CBDD 
and USBR.  This flood control program and associated programmatic EIR/EIS included 
structural measures composed of up to 14 stormwater detention reservoirs at foothill stream 
subwatershed outlets of most of the 32 ephemeral and intermittent streams draining the Eastern 
Slope of the Coast Range foothills across the watershed flatlands.  The feasibility-level designed 
detention facilities would improve flood control and supplement water supply for multiple uses, 
including groundwater recharge on the valley flats and incidental habitat enhancement provided 
by using streams as conveyance facilities from the foothill reservoirs to the groundwater 
recharge area on the lower fan areas and valley flats. 
 
Willows Area Flooding.  CH2MHill (2003) then prepared a project-specific EIR for the 
CBDD’s Integrated Watershed Management Plan [IWMP].  This plan tiers off of the previous 
watershed-wide IRMP (Navigant Consulting, Inc. 2000) and  evaluates alternatives to reduce 
flooding in the vicinity of Willows (and presumably, to some extent, also reducing flooding 
south of Willows in areas receiving commingled floodwaters).  This watershed-scale analysis 
evaluated the flood management benefits and other effects of various structural and non-
structural flood control measures.  While the analysis was specific to the Willow Creek and 
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Changes to Rangeland Management Proposed

Reforestation Proposed
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Floodplain Management Proposed

South Fork Willow Creek Detention Basin In Design and Permitting

Wilson Creek Detention Basin Proposed
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Rice Field Spreading Basins Proposed

Upper Watershed Stream Restoration Proposed

Valley Stream Restoration Proposed
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Ring Levee Proposed



Figure 1-Flood. Detail from 1904 plan for Sacramento valley flood control i



Figure 2-Flood. Detail from 1940 illustration of February-March 1940 flood inun



 
 

Figure 3-Flood. Detail from 1940 map of the areas inundated by the flood o
Water Resources. 
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Figure 5-Flood.  Detail from map of existing and possible 
flood control and drainage features showing historically 
flooded areas in the Willows area and along the Colusa 
Basin Drain (adapted from DWR 1962). 
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WATER QUALITY 

HISTORICAL CONDITIONS 

Prior to Euro-American Contact (pre-1850) 

Post Euro-American Contact (post-1850) 

Surface Water 

Non-rice Pesticides.

 
Rice Pesticides.
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Mercury.
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Trihalomethanes (THMs).

 

Conventional Water Quality Parameters (dissolved oxygen, pH, turbidity, conductivity, 
trace elements).
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Groundwater 
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EXISTING CONDITIONS 

Background 

Surfacewater 

Non-rice Pesticides.  



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

 
 
 
 
 
 

 

 E. Coli
 Water Column and Sediment Toxicity
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Ceriodaphnia

 
Legacy Pesticides.

Rice Pesticides.  
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Mercury Monitoring.  
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Groundwater 
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BIOLOGY 

HISTORICAL CONDITIONS AND TEMPORAL CHANGE 

Overview 

Figure 1-Biology

Figure 1-
Biology

Scirpus Figure 1-Biology

Figure 1-Biology Figure 3-Biology

Data Sources and Methods 

Figure 1-Biology

Figures 1-Biology
Figure 3-Biology
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Appendix 1-Biology

Figures 1-Biology Figure 3-Biology
Figures 2-Biology Figure 3-Biology

Appendix 1-Biology
Figures 1-Biology Figure 3-Biology

Vegetation at Time of Settlement 

Figure 4-Flood
Figure 1-Biology
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Lasthenia Baeria

Figure 1-Biology

Figure 1-Biology
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Anthropogenic Changes to Vegetation 
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Figure 1-Biology Figure 3-Biology

Figures 1-Biology 2-Biology 3-
Biology

Table 1-Land Use
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Figures 2-Biology Figure 3-Biology

Wildlife 
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Invasive Plants 

Avena sativa
Erodium cicutarium

EXISTING CONDITIONS 

Biotic Habitats (Vegetation and General Wildlife Use by Habitat Type) 

Vegetation.  
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Figure 4-
Biology
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Aquatic Habitats 

Emergent Wetland Habitats in the Central Portion of the Colusa Basin.  
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Developed and Cultivated Habitats Located in the Central Portion of the Basin of the 
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Invasive Plants
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Annual Grasslands along the Western Foothills  

Figure 4-
Biology



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008
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Shrublands along the Western Foothills 
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Sensitive Plant-communities 
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Valley Freshwater Marsh G3 S2.1.  
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Great Valley Cottonwood Riparian Forest G2 S2.1.  
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Great Valley Mixed Riparian Forest G2 S2.2.  
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Great Valley Willow Scrub G3 S3.2.  
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Valley Needlegrass Grassland G1 S3.1.  
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Northern Claypan Vernal Pool G1 S1.1.  

Valley Oak Woodland G3 S2.1 and Great Valley Valley Oak Riparian Forest G1 S1.1.  

Figure 4-Biology

Blue Oak Woodland G3 S3.2.  
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Rarity Ratings.  
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Table 1.  Biology.  Wildlife Species in Each WHR Landcover Type in the Colusa Basin Watershed. 
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Invertebrates 
Vernal Pool Tadpole Shrimp 
Conservancy Fairy Shrimp 
Vernal Pool Fairy Shrimp 
Valley Longhorn Elderberry 
Beetle 
Amphibians 
California Tiger Salamander 

Western Spadefoot Toad 

Bullfrog 
Reptiles 
Northwestern Pond Turtle 

California Horned Lizard 
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Giant Garter Snake 

Birds

American White Pelican 
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Redhead 
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White-tailed Kite 
Bald Eagle 
Northern Harrier 

Swainson's Hawk 

Golden Eagle 

Peregrine Falcon 
Prairie Falcon 
Ring-necked Pheasant 
Wild Turkey 
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Greater Sandhill Crane 
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Black Tern 
Rock Dove 

Yellow-billed Cuckoo 

Burrowing Owl 
Long-eared Owl 
Short-eared Owl 

Vaux's Swift 
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Olive-sided Flycatcher 

Willow Flycatcher 

Loggerhead Shrike 
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Bank Swallow 
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European Starling 

Yellow Warbler 
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Yellow-breasted Chat 

Grasshopper Sparrow 
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Tricolored Blackbird 

House Sparrow 
Mammals
Virginia Opossum 
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Townsend's Big-eared Bat 
Pallid Bat 

Muskrat 
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Black Rat 
Norway Rat 
House Mouse 

Red Fox 
Ringtail 

American Badger 
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Table 2.  Biology.  Biodiversity Indices, Species Richness, for Each Landcover Type in the 
Colusa Basin Watershed. 
Landcover Types Total # of Breeders Total # of Visitors Total # of Species
Aquatic Habitats

Annual Grassland 
Shrubland    

Riparian Habitats

Woodlands

Developed and Cultivated 
Habitats

Aquatic and Riparian Habitats 

Riverine.  
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Valley Foothill Riparian.  

Emergent Wetland Habitats in the Central Portion of the Colusa Basin 

Freshwater Emergent Marsh (Including Ponds).  

Lacustrine.  

Seasonal Wetland.  
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Developed and Cultivated Habitats Located in the Central Portion of the Colusa Basin 

Rice.  

 
 
Pasture.  

Irrigated Row and Field Crops.  

Irrigated Hay (Alfalfa).  

Deciduous Orchard.  

Eucalyptus.  

Urban/Suburban.  
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Annual Grassland along the Western Foothills 

Northern Claypan Vernal Pool 

Woodlands along the Western Foothills 

Valley Oak Woodland.  

Blue Oak Woodland/Savanna.  
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Shrublands along the Western Foothills 

Special-status Species (Plants and Wildlife) 

Special-status Species Criteria.
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California Natural Diversity Database. Figure 7-Biology Figure 8-Biology

Figures 4-Biology 5-Biology

 

Special-status Wildlife Species 

Table 3-Biology

Figures 7-Biology 8-Biology
Table 4-Biology

Special-status Wildlife and Associated Watershed Management Issues.



Table 3.  Biology.  Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa B
NAME *STATUS HABITAT POTENTIAL FOR OCCURRE
Federal or State Endangered Species

Lepidurus packardi
Moderate. 

Coccyzus americanus 
Present. 

Branchinecta conservatio
Present.

Empidonax trailii
Present.

Falco peregrinus anatum
Present.

Haliaeetus leucocephalus
Present.

Federal or State Threatened Species

Branchinecta lynchi
Present.

Desmocerus californicus 
dimorphus 

Sambucus
High.



Table 3.  Biology.  Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa B
NAME *STATUS HABITAT POTENTIAL FOR OCCURRE

Ambystoma californiense 
Present.

Rana aurora draytonii
Low.

Thamnophis gigas
Present.

Buteo swainsoni
Present.

Grus canadensis tabida 
Present.

Laterallus jamaicensis 
coturniculus 

Low.

Paria riparia
Present.

Federal or State Proposed Endangered or Threatened Species

Charadrius montanus
Present.

Federal/California Species of Special Concern

Spea hammondii
Present.

Clemmys marmorata
Present.

Masticophis flagellum ruddocki 
Present.



Table 3.  Biology.  Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa B
NAME *STATUS HABITAT POTENTIAL FOR OCCURRE

Anser albifrons elgasi 
Present.

Pelecanus erythrorhynchus
Present.  

Ixobrychus ex ilis hesperis 
Present. 

Aquila chrysaetos
Moderate during breeding season.

Present during non-breeding season.

Chlidonias niger
Present. 

Circus cyaneus
Present.

Falco columbarius
Present.

Falco mexicanus  
Present.

Grus canadensis canadensis 
Present.

Numenius americanus
Present.



Table 3.  Biology.  Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa B
NAME *STATUS HABITAT POTENTIAL FOR OCCURRE

Asio flammeus
Present.  

Asio otus
Low.

Athene cunicularia hypugea
Present.

Present. 

Contopus cooperi
Present.

Lanius ludovicianus 
Present.

Progne subis
Low.

Dendroica petechia brewsteri
Moderate.

Icteria virens
Present.

  
Ammodramus savannarum

Present.

Xanthocephalus xanthocephalus
Present. 



Table 3.  Biology.  Special-Status Wildlife Species, Their Status, and Potential Occurrence in the Colusa B
NAME *STATUS HABITAT POTENTIAL FOR OCCURRE

Agelaius tricolor
Present.

Antrozous pallidus
Moderate.  

State Protected Species  

Elanus leucurus
Present.

Bassiriscus astutus
Low. 

Key to Special-status Species 



Table 4.  Biology.  Special-status Wildlife Species in Each WHR Landcover Type in the Colusa Basin Wat
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Special-status Plants 

Table 5-Biology

Figures 4-
Biology 5-Biology

Invasive Plants 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 
Federal or State Endangered Species

Cordylanthus palmatus
Present.  

Limnanthes floccosa
californica

Low.  

 

Orcuttia pilosa
Present.  

Tuctoria greenei
Moderate.  

 

Federal or State Threatened Species

Neostapfia colusana
Present.  

Chamaesyce hooveri
Present.  

Orcuttia tenuis
Moderate.  

 

CNPS Listed Species 

Amsinckia lunaris
Present.  



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Arctostaphylos manzanita
elegans

Low.  

Astragalus rattanii
jepsonianus

Moderate.  

 

Astragalus tener ferrisiae
Present.  

Astragalus tener tener
Moderate.  

 

Atriplex cordulata
Present.  

Atriplex depressa
Present.  



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Atriplex joaquiniana
Present.  

Atriplex minuscula
Low.  

Atriplex persistens
Present.  

Atriplex subtilis
Moderate to Low.  

, 

Balsamorhiza macrolepis 
macrolepis

Moderate.  

 

Brodiaea coronaria rosea
Low.

 

Calystegia collina
tridactylosa

Low.
 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Castilleja rubicundula
rubicundula

Low.
 

Centromadia parryi 
parryi

Moderate.  

 

Chamaesyce ocellata  
rattanii

Moderate.  

 

Chlorogalum pomeridianum
minus

Low.
 

Delphinium californicum
interius

Moderate to Low.  
, 

Delphinium recurvatum
Present.  

Eriastrum brandegeeae
Moderate.  

 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Eriastrum tracyi
Moderate.  

 

Eriogonum nervulosum
Low.

 

Eschscholzia rhombipetala

Present.  

Fritillaria pluriflora
Present.  

Gratiola heterosepala
Moderate.  

 

Harmonia hallii
Low.

 

Hesperolinon bicarpellatum
Low.

 

Hesperolinon breweri
Low.

 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Hesperolinon drymarioides
Low.

 

Hesperolinon serpentinum 
Low.

 

Hesperolinon tehamense
Low.

 

Horkelia bolanderi
Present.  

Juncus leiospermus
leiospermus

Moderate.  

 

Lasthenia glabrata
coulteri

Present.  

Layia septentrionalis
Present.  



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Legenere limosa
Moderate.  

 

Lepidium latipes heckardii
Present.  

Lotus rubriflorus
Moderate.  

 

Lupinus milo-bakeri
Present.  

Lupinus sericatus
Moderate.  

 

Malacothamnus aboriginum
Moderate to Low.  

, 

Monardella douglasii
venosa

Moderate to Low.  
, 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Navarretia leucocephala  
bakeri

Present.  

Paronychia ahartii
Moderate.  

 

Sidalcea robusta
Moderate to Low.  

, 

 

Silene verecunda
verecunda

Moderate to Low.  
, 

Streptanthus brachiatus 
hoffmanii

Low.
 

Streptanthus breweri
hesperidis

Low.
 

Streptanthus morrisonii
Low.

 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Tropidocarpum capparideum
Present.  

Carex vulpinoidea
Moderate.  

 

Didymodon norrisii
Moderate.  

 

Downingia pusilla
Moderate.  

 

Epilobium nivium
Moderate.  

 

Erodium macrophyllum
Present.  

Hibiscus lasiocarpus
Present.  

Potamogeton zosteriformis
Moderate.  

 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Trichocoronis wrightii 
wrightii

Present.  

Wolffia brasiliensis
Present.  

Agrostis hendersonii
Moderate.  

 

Fritillaria eastwoodiae
Moderate.  

 

Lessingia hololeuca
Moderate.  

 

Micropus amphibolus
Moderate.  

 



Table 5.  Biology.  Special-status Plant Species, Their Status, and Potential Occurrence in the Colusa Basin
NAME *STATUS BLOOM HABITAT POTENTIAL FOR OC

SITE 

Myosurus minimus apus
Moderate.  
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Figures 9-Biology Figure 14-
Biology

Table 6-Biology

Table 6.  Biology.  Invasive Plant Species of Particular Management Concern in Colusa 
Basin Watershed.  
Common Name Species Affected Habitats 

Arundo donax 
Tamarix parviflora 
Lepidium latifolium 
Centaurea solstitialis  
Centaurea calcitrapa 
Taeniantherum caput-medusae 
Aegilops triuncialis 
Ludwigia uruguayensis  

 
Yellow Starthistle.  
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Purple Starthistle.  

 
Medusahead.  

Barb Goatgrass.  



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

Perennial Pepperweed.  

Giant Reed.  



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

Salt Cedar.  
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Creeping Water Primrose.

Regulated Habitats and Permitting Overview 

Figures 5-Biology Figure 8-Biology

Federal Endangered Species Act.  
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California Endangered Species Act.  

California Environmental Quality Act.  
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Federal Migratory Bird Treaty Act (16 U.S.C. Sec. 703).

Chamaea fasciata

California State Fish and Game Code.
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Clean Water Act.

Rivers and Harbors Act. 

California Water Quality and Waterbody Regulatory Programs.  
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DATA GAPS 

LAND-USE 

Updated General Plans for each County in the Watershed 

GEOMORPHOLOGY 

Fluvial Geomorphology for Stream Restoration and Bank Stabilization Design 

Digital High-resolution Color Ortho Photos and Digital Topographic Contour Elevation 
Map (Air Photo DEM).

 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

DATA GAPS 
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Fluvial Geomorphology for Stream Restoration and Bank Stabilization Design 

Digital High-resolution Color Ortho Photos and Digital Topographic Contour Elevation 
Map (Air Photo DEM).
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Stream Bank Condition Inventory and Restoration Project Prioritization.  

Historical Geomorphic Analysis.

HYDROLOGY 

Mean Daily Flow Data 
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Peak Flow Data 

Water Budget 

Flood Management 
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Vegetation 
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Wildlife 

Analyze and Summarize Existing Special-status Species Data for the Watershed.  
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Collect New Data on Special-status Wildlife Species Habitat and Population Distributions.  
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WATERSHED ACTION ITEMS 

NEXT STEPS TOWARD DEVELOPMENT OF A WATERSHED MANAGEMENT 
PLAN 

Preparation of an Integrated Watershed Management Plan 
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Initial Identification of Stakeholder Resource Issues and Goals 

Appendix 3-Introduction
Table 1-Watershed Action Items

Table 1.  Watershed Action Items.  Preliminary Identification of Stakeholder Resource 
Issues and Goals. 
Resource Issue Preliminary Goals and Objectives 
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Resource Issue Preliminary Goals and Objectives 
 

 

 

 

 

 
 
 
 
 
 
 

 
 

EXAMPLE PROJECT IDEAS 

Foothill Streams — Creek Bank Stabilization and Riparian Habitat Restoration Projects 
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Oak Woodland Habitat Management 

 

 

Wetland and Riparian Management and Restoration Projects 
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REFERENCES 

Eucalyptus globulus

Arundo donax
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Tamarix ramosissima T. pentandra
T. chinensis T. parviflora
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Tamarix

Centaurea solstitialis

Arundo donax
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Arundo donax
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Taeniatherum 
caput-medusae
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Lepidium latifolium 
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Tamarix
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PERSONAL COMMUNICATIONS 
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Appendix 2.  Introduction. 
Technical Advisory Committee Members 
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Stakeholder Interview Summaries 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
This interview was made as a half-day in person discussion focused on geomorphology and 
historical changes of Basin streams, including review of historical maps and air photos for 
selected sites, and a follow-up half-day   
 
Question 1:  

Response: 

 

Question 2:  

Response: 

 

Question 3:  

Response: 

 

 
Question 4:  
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Response: 
 

 

 

Question 5:  

Response: 

 

Question 6:  

Response: 

 

Question 7:  

Response: 
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Question 8:  

Response: 

 

 

 

 

Question 9: 

Response: 

 

Question 10:  

Response: 

 
o 
o 
o 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Question 1:  

Response:   
 

 

Question 2:  

Response:   
 

 

 

Question 3:  

Response: 
 

 

 

Question 4:  
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Response: 
 

 -  
 

 
 

 

Question 5:  

Response: 
 

 

 
 

 
 

 
 

 
 

Question 6:  

Response:  
 

 
 

Question 7:  
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Response: 
 

 

 
 

Question 8:  

Response:  
 

 

 

 

 

Question 9:  

Response: 
 

 
 

 

Question 10:  

Response: 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Question 1:  

Response: 

 

 

 

 

Question 2:  

Response: 

 

Question 3:  

Response: 
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Question 4:  

Response: 
 

 

Question 5:  

Response: 

 

 

 

Question 6:  

Response: 
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Question 7:  

Response: 

 

Question 8:  

Response: 

 

 
 

Question 9:  

Response: 
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Question 10:  

Response: 

 

Other Notes 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed: 

Interviewer:

Date:

Question 1:  

Response 1: 
 

 

 

 

Question 2:  

Response 2: 
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Question 3:  

Response 3: 
 

 

Question 4:  

 

Response 4: 
 

 

 

 
 
Question 5:  
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Response 5: 
 

 

 

 

 

 

Question 6:  

Response 6: 
 

 

 

 
Question 7:  

 

Response 7: 
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Question 8:  

Response 8:

 

 

 

 

Question 9:  

Response 9: 
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Question 10:  

Response 10: 
 

 

Question 11:

Response 11: 
 

 

Question 12:

Response 12:  
 

 

 

Question 13:

Response 13:  
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Question 1:  

Response: 

 

 

Question 2:  

Response: 

 

Question 3:  

Response: 

 

 
Question 4:  

Response: 
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Question 5:  

Response: 

 

Question 6:  

Response: 

 

 

Question 7:  

Response: 

 

Question 8:  

Response: 

 

Question 9:  
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Response: 

 

Question 10:  

Response: 

 
o 

o 

o 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Question 1:  

Response: 

 

Question 2:  

Response: 

 

Question 3:  

Response: 
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Question 4:  

Response: 
 

 

Question 5:  

Response: 

 

 

Question 6:  

Response: 

 

 

Question 7:  

Response: 
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Question 8:  

Response: 

 

Question 9:  

Response: 

 

 

 
 

Question 10:  

Response: 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:  
 
Question 1:  

Response:   
 

 

 
 
 
 
 

Question 2:  

Response:  

Question 3:  

Response:  

Question 4:  

Response:  
 
Question 5:  
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Response: 
 

 
 

 

 
 

Question 6:  

Response:  

Question 7:  

Response: 
 

 
 

 
Question 8:  

Response:  

Question 9:  

 
Response:  

Question 10:  

Response: 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 

Stakeholder Interviewed: 

Interviewer:

Date:

Question 1:  

Response:  
 

 
 

 

Question 2:  

Response:  
 

  

Question 3:  

Response: 
 

 

 

Question 4:  
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Response:   
 

 
 

Question 5:

Response:  
 

 

Question 6:  

Response: 
 

 

 

 

Question 7:  

Response:   
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Question 8:  

Response:   
 

 

 

Question 9:  
 
Response:   
 

  

Question 10:  

 
Response:   
 

 

Question 11:  

 
Response:  
 

 

Question 12:  

 
Response: 
 

 

 
Question 13:  
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Response: 
 

 

 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Question 1:  

Response: 

 

 

Question 2:  

Response: 

 

Question 3:  

Response: 

 

 

Question 4:  
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Response: 
 

 

Question 5:  

Response: 

 

Question 6:  

Response: 

 

 

Question 7:  

Response: 

 

Question 8:  
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Response: 

 

Question 9:  

Response: 

 

Question 10:  

Response: 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
This interview was made especially to address the specific concerns volunteered by Rob Vlach, 
and so it is limited to those specific issues of concerns and data gaps. 
 
Question 1:  

Response: 

 

 

Question 2:  

Response: 

 

Question 3:  

Response: 

 
 
Question 4:  

Response: 
 

 

 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

Question 5:  

Response: 

 

Question 6:  

Response: 

 

Question 7:  

Response: 

 

Question 8:  

Response: 

 

Question 9: 
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Response: 

 

Question 10:  

Response: 

 
o 
o 
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Colusa Basin Watershed Assessment Stakeholder Interview 
 
 
Stakeholder Interviewed:  

Interviewer: 
 
Date:   
 
Jeannette said she would like to receive a copy of the final assessment sent to her address: Yolo 
RCD, 221 W. Court Street, Woodland, CA 95695. 
 
Question 1:  

Response: 

 
 
 
 
 
 
 
 
 
 

Question 2:  

Response: 

 

 

 

Question 3:  
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Response: 

 

 

 

 

 

 
Question 4:  

Response: 
 

 

Question 5:  

Response: 

 

Question 6:  

Response: 

 

 

Question 7:  
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Response: 

 

 

Question 8:  

Response: 

 

Question 9:  

Response: 

 

Question 10:  

Response: 

 
o 
o 
o 
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Colusa Basin Watershed Assessment Stakeholder Interview  
 
 

Stakeholder Interviewed: 

Interviewer: 

Date:  

Question 1:  

Response:  
 

 
 
 

 

 
 
 
 

 

Question 2:  

Response: 
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Question 3:  

Response:  
 

 

Question 4:  

Response:   
 

 

Question 5:  

Response:   
 

 
 

  
o  

 
 

  

Question 6:  

Response:   
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Question 7:  

Response:   
 

 
 

 

Question 8:  

Response:   
 

 
 

Question 9:  

Response: 
 

 

Question 10:  

 
Response:   
 

 
 

Question 11:  

Response:   
 

 
 

Question 12:  
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Response: 
 

 

 

 
 
Question 13:  

 
Response: 
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I.    GENERAL 
 

The minimum breakdown of land use is according to the class symbol.  More detail is 
obtained by adding the subclass number to the class symbol, or by use of special condition symbols.  
Any or all of the following information can be delineated. 
 

1. Types of agricultural, urban, or native land use 
2. Specific crops 
3. Multiple land use 
4. Sources of water supply 
5. Type of irrigation system 

 
This legend is for land use surveys conducted in 2005 and after. 
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 II.  AGRICULTURAL CLASSES
 

The vast majority of crops grown in California are irrigated.  Unless preceded with an "n" if it 
is non-irrigated, all agricultural classes are considered irrigated. (This statement is for the agricultural 
classes and does not apply to the other non-agricultural classes of semiagricultural, urban, or native.)  
 
G -  GRAIN AND HAY CROPS   
 

1. Barley     6. Miscellaneous grain and hay  
2. Wheat     7. Mixed grain and hay  

 3. Oats 
 
R -  RICE 
 
 1. Rice     2. Wild rice 
 
F -  FIELD CROPS 
 
 1. Cotton     9. Castor beans 

2. Safflower    10. Beans (dry)  
3. Flax     11. Miscellaneous field  
4. Hops     12. Sunflowers  
5. Sugar beets    13. Hybrid sorghum/sudan 
6. Corn (field & sweet)   14. Millet 

 7. Grain sorghum   15. Sugar cane 
 8. Sudan 
  
 
P -  PASTURE 
 

1. Alfalfa & alfalfa mixtures  6. Miscellaneous grasses 
2. Clover     7. Turf farms  
3. Mixed pasture    8. Bermuda grass  
4. Native Pasture    9. Rye grass  
5. Induced high water table  10. Klein grass  
 native pasture       
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T -  TRUCK, NURSERY AND BERRY CROPS 
 

1. Artichokes    15. Tomatoes (processing) 
2. Asparagus    16. Flowers, nursery & 
3. Beans (green)     Christmas tree farms 
4. Cole crops (mixture of 22-25) 17. Mixed (four or more) 
6. Carrots     18. Miscellaneous truck 
7. Celery      19. Bush berries 
8. Lettuce (all types)   20. Strawberries 
9. Melons, squash, and    21. Peppers (chili, bell, etc.)       
 cucumbers (all types)   22. Broccol 
10. Onions and garlic    23. Cabbage 
11. Peas     24. Cauliflower 
12. Potatoes    25. Brussels sprouts    
13. Sweet Potatoes   26. Tomatoes (market)   
14. Spinach     27. Greenhouse 

        
D -  DECIDUOUS FRUITS AND NUTS 
 

 1. Apples     9. Figs 
 2. Apricots    10. Miscellaneous  
 3. Cherries     deciduous  
 5. Peaches and nectarines  11. Mixed deciduous 
 6. Pears     12. Almonds 
 7. Plums     13. Walnuts 
 8. Prunes     14. Pistachios 

 
C -  CITRUS AND SUBTROPICAL  
 

 1. Grapefruit    7. Miscellaneous 
 2. Lemons     subtropical fruits 
 3. Oranges                  8. Kiwis 
 4. Dates      9. Jojoba     
 5. Avocados    10. Eucalyptus   
 6. Olives     11. Mixed subtropical fruits 

 
V -  VINEYARDS 
 

1. Table grapes    3. Raisin grapes 
2. Wine grapes 

 
I -  IDLE 

(Precede with "n" in non-irrigated area, and must include subclass) 
 1. Land not cropped the current or previous crop season, but cropped within the past 

three years.   
 2. New lands being prepared for crop production. 
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 III.  SEMIAGRICULTURAL CLASS
 (Do not precede with "n") 
                                
S -  SEMIAGRICULTURAL & INCIDENTAL TO AGRICULTURE 

(Must include subclass) 
 

1. Farmsteads (includes a farm  4. Poultry farms 
 residence)    5. Farmsteads (without a farm   
2. Livestock feed lot operations   residence)   

 3. Dairies 
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 IV.  URBAN CLASSES
 (Do not precede with "n") 
 
U  - URBAN  

Residential, commercial, and industrial (may be used alone when further breakdown is not 
required) 

 
UR - RESIDENTIAL  

Single and multiple family units, including trailer courts (may be used alone when further 
breakdown is not required) 

 
 1. Single family dwellings with lot sizes greater than 1 acre up to 5 acres (ranchettes, 

etc.) 
 2. Single family dwellings with a density of 1 unit/acre up to 8+ units/acre.  
 3. Multiple family (apartments, condos, townhouses, barracks,  bungalows, duplexes, 

etc.)  
 4. Trailer courts   

 
WATER USE FACTOR (% of total area irrigated - will be the second digit of UR Subclass 
when water factor is used) 

 
1. 0%  to 25% area irrigated      
2. 26% to 50% area irrigated  
3. 51% to 75% area irrigated 
4. 76% or greater     

 
Example: UR32 indicates multiple family with water use factor of 26% to 50% of area 

irrigated.     
 

UC - COMMERCIAL 
(May be used alone when further breakdown is not required)    

 
 1. Offices, retailers, etc. 
 2. Hotels 
 3. Motels 
 4. Recreation vehicle parking, camp sites 
 5. Institutions (hospitals, prisons, reformatories, asylums, etc., having a reasonably 

constant 24-hour resident population) 
 6.  Schools (yards to be mapped separately if large enough) 
 7. Municipal auditoriums, theaters, churches, buildings and stands associated with race 

tracks, football stadiums, baseball parks, rodeo arenas, amusement parks, etc. 
 8. Miscellaneous high water use (to be used to indicate a high water use condition not 

covered by the above categories.) 
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UI - INDUSTRIAL 
(May be used alone when further breakdown is not required)    

 
 1. Manufacturing, assembling, and general processing 
 2. Extractive industries (oil fields, rock quarries, gravel pits, rock and gravel processing 

plants, etc.) 
 3. Storage and distribution (warehouses, substations, railroad marshalling yards, tank 

farms, etc.) 
 6. Saw mills 
 7. Oil refineries 
 8. Paper mills 
 9. Meat packing plants 
10. Steel and aluminum mills 
11. Fruit and vegetable canneries and general food processing 
12. Miscellaneous high water use (to be used to indicate a high water use condition not 

covered by other categories.) 
13. Sewage treatment plant including ponds. 
14. Waste accumulation sites (public dumps, sewage sludge sites, landfill and hazardous 

waste sites, etc.)  
15. Wind farms, solar collector farms, etc.  

 
UL - URBAN LANDSCAPE   

(May be used alone when further breakdown is not required)  
 

 1. Lawn area - irrigated 
 2. Golf course - irrigated  
 3. Ornamental landscape (excluding lawns) - irrigated 
 4. Cemeteries - irrigated 
 5. Cemeteries - not irrigated 
 

UV - VACANT 
(May be used alone when further breakdown is not required)                                  

 
 1. Unpaved areas  (vacant lots, graveled surfaces, play yards, developable open lands 

within urban areas, etc.) 
 3. Railroad right of way. 
 4. Paved areas  (parking lots, paved roads, oiled surfaces, flood control channels, tennis 

court areas, auto sales lots, etc.) 
 6. Airport runways 
 7. Land in urban area that is not developable 
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 V.  NATIVE CLASSES
 (Do not precede with "n") 
 
NC - NATIVE CLASSES UNSEGREGATED 

(May be used alone when further breakdown is not required) 
 
NV - NATIVE VEGETATION   

(May be used alone when further breakdown is not required) 
 

 1. Grass land    5. Brush and timber 
 2. Light brush                   6. Forest 
 3. Medium brush    7. Oak woodland 
 4. Heavy brush    

 
NR - RIPARIAN VEGETATION   

(May be used alone when further breakdown is not required) 
 

 1.  Marsh lands, tules and sedges 
 2.  Natural high water table meadow 
 3. Trees, shrubs or other larger stream side or watercourse 
 vegetation  
 4. Seasonal duck marsh, dry or only partially wet during  
 summer 
 5. Permanent duck marsh, flooded during summer 

 
NW - WATER SURFACE 
 (May be used alone when further breakdown is not required) 
 

1. River or stream (natural fresh water channels)   
 2. Water channel (all sizes - ditches and canals - delivering water for irrigation and  
  urban use - ie State Water Project, CVP, water district canals, etc.) 
 3. Water channel (all sizes - ditches and canals - for removing on-farm drainage water - 
  surface runoff and subsurface drainage - ie Colusa drain, drainage ditches in Imperial) 
 4. Freshwater lake, reservoir, or pond (all sizes, includes ponds for stock, recreation, 
   groundwater recharge, managed wetlands, on-farm storage, etc.) 
 5. Brackish and saline water (includes areas in estuaries, inland water bodies, the ocean, 
  etc.)      
 6. Wastewater pond (dairy, sewage, cannery, winery, etc) 
 7. Paved water conveyance channels within urban areas (mainly for flood control) 
 
NB - BARREN AND WASTELAND   

(May be used alone when further breakdown is not required) 
 

 1.  Dry stream channels    4.  Salt flats 
 2.  Mine Tailing     5.  Sand dunes 
 3.  Barren land 
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 VI.  UNCLASSIFIED
 
 
NS - NOT SURVEYED 

Area within the investigation area that was not mapped. 
 
 
E  - ENTRY DENIED 

Area within the investigation area that was not mapped because entry into the area was 
denied.   

 
 
Z  - OUTSIDE 

Area outside of the study area. 
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 VI.  SPECIAL CONDITIONS, IRRIGATION TYPE, AND WATER SOURCE
 

When any of the following special conditions, type of irrigation, or source of water is used, a 
(-) should precede them.  When more than one is used they should be used in the order stated above. 
 

1.  SPECIAL CONDITIONS
(only one can be used per parcel) 

 
A -  ABANDONED ORCHARDS AND VINEYARDS 

Trees or vines must be in such a condition that renewal of cultural practices would restore 
economic production.  Indicated by "A" following crop symbol.   

 
Example: D1-A indicates an apple orchard previously irrigated but now abandoned. 

 
B -  BURNED OVER AREAS 
  Indicated by "B".  The type and density of natural cover destroyed by fire is obtained by 

examination of aerial photo.   
 
Example:  NV7-B indicates oak grass land recently burned over.   

 
C – GREEN CHOPPED 
 Grain or field crops harvested early for livestock feed  
 
E – ECOSYSTEM RESTORATION 
 Native vegetation or riparian areas that have undergone restoration (used with NV and NR 
 classes).  
 
F -  FALLOW LANDS 

Land not cropped during the current crop season, but cropped during the previous crop 
season.  
 
(1) If no crop residue is apparent or identifiable then the "F" symbol will follow the 

agricultural class symbol for the crop most representative of those grown in the area. 
Example: T-F indicates fallow land within a truck crop area (with facilities for 

irrigation). 
 

(2) If the crop residue is apparent and identifiable but is not from the current crop season 
covered by the survey then the field is considered fallow and mapped as the class of 
the crop residue.   
Example: Surveyor found an old sugar beet residue not from current season.  

Land would be mapped F-F. 
 

(3) If the crop residue is identifiable as that of a crop which was grown during the survey 
period, then map the field as though crop existed. 
Example: Surveyor found carrot residue from current growing season.  Land 

would be mapped T6.   
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G – COVER CROP  
 Indicates where grain, field, or pasture type crops have been planted for soil stabilization or 
 for cover crops grown between rows of deciduous and subtropical trees and vines.   
 
H – HARVESTED CROP 
 Indicates the identified crop was harvested at the time of the survey (used with truck, 
 field, and grain crops).  
 
K -  FREEWAYS 

The area within the freeway right of way.   
 

Examples: UV-K indicates urban vacant, unsegregated, with a freeway special condition 
(all areas within the freeway right of way).   

 
UV4-K indicates the urban vacant paved areas with a freeway special 
condition (the paved portion within the freeway right of way.)              

 
UL3-K indicates irrigated urban landscape with a freeway special condition 
(irrigated landscape portion within the freeway right of way). 

 
R -  RECREATIONAL 

To be used with urban residential, commercial, and vacant (R.V. parks and camp sites) within 
primarily a seasonal recreational area. 

 
S -  SEED CROP 

Indicates any crop grown for seed.   
 
Example: P1-S indicates irrigated alfalfa seed crop. 

 
T -  TILLED LANDS 

Land prepared for immediate planting, or just newly planted, including the appearance of seed 
lines or unidentifiable tiny seedlings. 

 
Example: T-T indicates tilled land (either prepared for planting or just planted) in a 

predominately truck crop area. 
 
U – INTERPRETED LANDUSE 
 Indicates that the land use was determined using other means than visual field verification.   
 
X -  PARTIALLY IRRIGATED CROPS 

Crops irrigated for only part of their normal irrigation season. 
 
Example: P3-X indicates partially irrigated mixed pasture. 
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Y -  YOUNG CROPS 
 Indicates the identified crop is at early stages of growth (used with non-bearing orchards and 
 vineyards, and truck, field, and grain crops).    

 
Example: C3-Y indicates young non-bearing irrigated oranges. 

 
Z -  RECLAMATION 

Land being leached for the removal of harmful salts.  This symbol will be used following 
either the “Idle” symbol or symbols of crops grown as a step in the reclamation process. 

 
Example: I2-Z indicates new lands being leached in preparation for crop production. 



2.  TYPE OF IRRIGATION SYSTEM 
 
C - Center Pivot Sprinkler  
L  - Linear Move Sprinkler 
R  - Side Roll Sprinkler 
H  - Hand Move Sprinkler 
P  - Permanent Sprinkler 
T  - Solid Set Sprinkler 
F  - Furrow Irrigation 
B - Border Strip Irrigation 
N - Basin Irrigation 
W - Wild Flooding 
S  - Subirrigation 
D  - Surface Drip Irrigation 
A  - Buried Drip Irrigation 
M - Micro Sprinkler 
E  - LEPA (Low Energy Precision Application) 
U -  Unknown or not mapped 
 

As part of the map symbols these irrigation type letters required a circle around them so that 
they are not confused with the special condition letters. 

 
Example: P1-  B  indicates border strip irrigated alfalfa.   

 
 
 

3.  SOURCE OF IRRIGATION WATER 
 
Water Source      Code      

 
Surface water     1   
Mixed surface & ground water  2 
Ground water     3       
Unknown source    4     
Reclaimed     5 
Recycled     6 
 

Example: P3-  B 1  indicates border strip irrigated pasture with surface water as the water 
source.   

 
 

12 



13 

VIII.  MULTIPLE LAND USE 
 
 
 
INTERCROPPING 
 

Used with orchards or vineyards when intercropped with some other crop class.  Indicated by 
 a fractional symbol, with the orchard or vineyard symbol appearing in the numerator.   
 

Example: D12-Y/F10 indicates young almonds intercropped with dry beans.   
 
DOUBLE CROPS 

Used when two consecutive crops are grown in the survey season.  The first crop is indicated 
 by enclosed parenthesis. 
 

Example: (G)F6 indicates irrigated grain followed by field corn.   
 
TRIPLE CROPS 

Used when three consecutive crops are grown in the survey season.  The first and second 
 crops are indicated by enclosed parenthesis.  
 

Example: (T8)(T23)T8 indicates irrigated lettuce followed by cabbage followed by 
lettuce. 

 
MIXED LAND USE 

Used when two to three land uses are present in one area but, because of the large degree of 
 intermixing, cannot be delineated separately.  Indicated by percentages following land use 
 symbols.  No more than three different land uses may be used in describing the area.  
 Percentages are in increments of 10.   
 

Example: D5 - 40% indicates irrigated peaches 40% 
NV - 20% indicates native vegetation 20% 
UR - 40% indicates urban residential 40% 



 IX.  FURTHER INSTRUCTIONS, CLARIFICATIONS AND EXAMPLES 
 
1) Land use class and subclass should come before the dash which separates the special 

condition, irrigation type, and source of water. 
 
2) Water source should be the last symbol in the code.  If the field has more that one crop, the 

source should follow the last crop. 
 
3) Irrigation type and source of water must be enclosed in a circle. 
 
 
 LAND USE CODE EXAMPLES 
 
Single Crop: 

 
F1-  F  3 
Indicates cotton that is furrow irrigated with ground water as the water source. 
 
D12-Y  P 
Indicates young irrigated almonds that are irrigated with a permanent sprinkler system. 
 
Intercropped: 
 
D13-Y/F10  P 1 
Indicates young irrigated walnuts intercropped with dry beans, irrigated by a permanent sprinkler 
system with surface water as the water source.  
 
Double cropped: 
 
(G-H)F6-  F  2 
Indicates grain irrigated with a hand move sprinkler system followed by furrow irrigated corn, with 
mixed ground and surface water as the water source. 
 
Triple Cropped: 
 
(T8)(T23)T8-  P 
Indicates irrigated lettuce followed by irrigated cabbage followed by irrigated lettuce, all three crops 
irrigated by a permanent sprinkler system (when type of irrigation is not shown next to the first and 
second crops, the irrigation type for the last crop will be assumed for the first two crops).   
 
 
(T8- U )(T23- U )T8-  H 3 
Indicates irrigated lettuce with unknown irrigation type, followed by irrigated cabbage with unknown 
irrigation type, followed by lettuce irrigated with a hand move sprinkler system, with ground water as 
the water source.   

14 
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Appendix 2.  Land Use. 
Definitions of Important Farmland Categories 
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DEFINITIONS OF IMPORTANT FARMLAND CATEGORIES 

 
Prime Farmland 
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Farmland of Statewide Importance 
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Unique Farmland 

 
Farmland of Local Importance 
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Grazing Land 

 
Urban and Built-up Land 
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Other Land 
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Appendix 1.  Hydrology. 
Complete Period of Record Annual Hydrographs of Mean Daily Flow Measured at Gages 

in the Colusa Basin Watershed 



Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1958 Water Year 
(Source: USGS)
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Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1959 Water Year 
(Source: USGS)
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Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1960 Water Year 
(Source: USGS)
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Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1961 Water Year 
(Source: USGS)
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Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1962 Water Year 
(Source: USGS)
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Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1963 Water Year 
(Source: USGS)
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1964 Water Year 
(Source: USGS)
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1965 Water Year 
(Source: USGS)
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1966 Water Year 
(Source: USGS)
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1967 Water Year 
(Source: USGS)
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1968 Water Year 
(Source: USGS)
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1969 Water Year 
(Source: USGS)
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1970 Water Year 
(Source: USGS)
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1971 Water Year 
(Source: USGS)
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1972 Water Year 
(Source: USGS)
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1972 Water Year 
(Source: USGS)
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(Source: USGS)
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1974 Water Year 
(Source: USGS)
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1975 Water Year 
(Source: USGS)
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1976 Water Year 
(Source: USGS)
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1977 Water Year 
(Source: USGS)
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1978 Water Year 
(Source: USGS)
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1979 Water Year 
(Source: USGS)
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1980 Water Year 
(Source: USGS)
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1981 Water Year 
(Source: USGS)
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1982 Water Year 
(Source: USGS)
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1983 Water Year 
(Source: USGS)
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1984 Water Year 
(Source: USGS)

0

100

200

300

400

500

600

700

800

900

1,000

O
ct-83

N
ov-8

3

D
ec-8

3

Jan-84

F
eb-84

M
ar-84

A
pr-84

M
ay-84

Jun-84

Jul-84

g

Begin Month

M
ea

n 
D

ai
ly

 D
is

ch
ar

ge
 (

cf
s)

Stone Corral Ck nr Sites (38.2 sq mi)  



Annual Hydrographs Comprising USGS Gauge Record in Colusa Bas
Watershed

1985 Water Year 
(Source: USGS)
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Appendix 1.  Biology. 
The Central Valley Historic Mapping Project Sources and Methods 
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Plant Species Mentioned in the Text. 
Family Species Common Name Native 

Acer macrophyllum 
Acer negundo var. californica 
Adenostoma fasciculatum 
Adenostoma sparsifolium 
Aegilops triuncialis 
Aesculus californica 
Ailanthus altissima 
Alnus rhombifolia 
Arctostaphylos glauca 
Aristida ternipes 
Aristolochia californica 
Artemisia douglasiana 
Arundo donax 
Atriplex spp. 
Avena fatua 
Blennosperma nanum 
Bromus diandrus 
Bromus hordeaceus 
Bromus rubens 
Calandrinia spp. 
Carex amplifolia 
Carex sp. 
Ceanothus cuneatus var. cuneatus 
Ceanothus greggii var. perplexans 
Ceanothus sp. 
Centaurea calcitrapa 
Centaurea solstitialis 
Cephalanthus occidentalis 
Cercis occidentalis 

Cercocarpus betuloides 
Cressa truxillensis 
Crypsis vaginiflora 
Cynodon dactylon 
Cyperus eragrostis 
Cyperus erythrorhizos 
Cyperus esculentus 
Deschampsia cespitosa 
Distichlis spicata 
Dowingia spp. 
Eleocharis spp. 
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Family Species Common Name Native 
Elymus glaucus 
Eremocarpus setigerus 
Eriogonum fasciculatum 
Erodium sp. 
Eryngium vaseyi 
Eucalyptus sp. 
Festuca californica 
Festuca idahoensis 
Fraxinus latifolia 
Glyceria spp. 
Grindelia camporum 
Hemizonia spp. 
Heteromeles arbutifolia 

Juglans californica var. hindsii 
Juncus balticus  
Juncus spp. 
Juniperus communis 
Lasthenia californica 
Lasthenia fremontii 
Layia platyglossa 
Lepidium latifolium 
Leymus triticoides 
Lolium multiflorum 
Lotus scoparius 
Ludwigia spp.  
Malosma laurina 
Medicago polymorpha 
Melica californica 
Melica imperfecta 
Nassella lepida 
Nassella pulchra 
Navarretia spp. 
Nemophila spp. 
Neostaphia colusana 
Paspalum distichum 
Pinus sabiniana 
Plagiobothrys canescens 
Plagiobothrys collinus var. 
californicus 
Platanus racemosa 
Platystemon californicus 
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Family Species Common Name Native 
Polygonum amphibium var. emersum
Populus fremontii spp. fremontii 
Potamogeton foliosus 
Potamogeton natans 
Potamogeton pectinatus 
Quercus agrifolia 
Quercus berberidifolia 
Quercus douglasii 
Quercus lobata 
Quercus wislizenii var. wislizenii 
Rhamnus californica ssp. californica
Rhamnus crocea 
Ribes sp.  
Rosa californica 
Sagittaria sp. 
Salicornia virginica 
Salix exigua 
Salix laevigata 
Salix gooddingii 
Salix lasiolepis 
Salix lucida ssp. lasiandra 
Sambucus mexicana 
Scirpus acutus 
Scirpus americanus 
Scirpus californicus 
Scirpus microcarpus 
Scirpus maritimus 
Scirpus sp. 
Sesbania punicea 
Sorghum bicolor  
Sorghum halepense 
Taeniatherum caput-medusae 
Tamarix parviflora 
Toxicodendron diversilobum 
Trifolium sp.  
Typha angustifolia 
Typha latifolia 
Urtica sp.  
Vitis californica 
Vulpia myuros 
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Animal Species Referenced in the Text. 
Common Name Scientific Name 
INVERTEBRATES 

Branchinecta conservatio
Branchinecta lynchi
Lepidurus packardi 
Desmocerus californicus dimorphus 

AMPHIBIANS 
Ambystoma californiense 
Bufo boreas 
Scaphiopus hammondi 
Hyla regilla 
Rana catesbeiana 

REPTILES 
Clemmys marmorata marmorata 
Sceloporus occidentalis 
Phrynosoma coronatum 
Eumeces skiltonianus 
Cnemidophorus tigris 
Gerrhonotus multicarinatus 
Coluber constrictor 
Masticophis flagellum 
Masticophis lateralis 
Pituophis melanoleucus 
Lampropeltis getulus 
Thamnophis sirtalis 
Thamnophis gigas 
Thamnophis elegans 
Thamnophis couchi 
Crotalus viridis 

BIRDS 
Podilymbus podiceps 
Podiceps auritus 
Podiceps nigricollis 
Aechmophorus occidentalis 
Aechmophorus clarkii 
Pelecanus erythrorhynchos 
Phalacrocorax auritus 
Botaurus lentiginosus 
Ixobrychus exilis 
Ardea herodias 
Ardea alba 
Egretta thula 
Bubulcus ibis 
Butorides virescens 
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Common Name Scientific Name 
Nycticorax nycticorax 
Plegadis chihi 
Cygnus columbianus 
Anser albifrons 
Anser caerulescens 
Anser rossii 
Branta canadensis 
Branta hutchinsii 
Aix sponsa 
Anas (c.) carolinensis 
Anas platyrhynchos 
Anas acuta 
Anas discors 
Anas cyanoptera 
Anas clypeata 
Anas strepera 
Anas penelope 
Anas americana 
Aythya valisineria 
Aythya americana 
Aythya collaris 
Aythya marila 
Aythya affinis 
Bucephala clangula 
Bucephala albeola 
Lophodytes cucullatus 
Mergus merganser 
Oxyura jamaicensis 
Cathartes aura 
Pandion haliaetus 
Elanus leucurus 
Haliaeetus leucocephalus 
Circus cyaneus 
Accipiter striatus 
Accipiter cooperii 
Buteo lineatus 
Buteo swainsoni 
Buteo jamaicensis 
Buteo regalis 
Buteo lagopus 
Aquila chrysaetos 
Falco sparverius 
Falco columbarius 
Falco peregrinus 
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Common Name Scientific Name 
Falco mexicanus 
Phasianus colchicus 
Meleagris gallopavo 
Callipepla californica 
Rallus limicola 
Porzana carolina 
Gallinula chloropus 
Fulica americana 
Grus canadensis 
Pluvialis squatarola 
Charadrius semipalmatus 
Charadrius vociferus 
Charadrius montanus 
Himantopus mexicanus 
Recurvirostra americana 
Tringa melanoleuca 
Tringa flavipes 
Tringa solitaria 
Tringa macularia 
Numenius phaeopus 
Numenius americanus 
Calidris mauri 
Calidris minutilla 
Calidris melanotos 
Calidris alpina 
Limnodromus griseus 
Limnodromus scolopaceus 
Gallinago delicata 
Steganopus tricolor 
Phalaropus lobatus 
Larus philadelphia 
Larus delawarensis 
Larus californicus 
Larus argentatus 
Sterna caspia 
Sterna forsteri 
Chlidonias niger 
Columba livia 
Zenaida macroura 
Coccyzus americanus 
Geococcyx californianus 
Tyto alba 
Otus kennicottii 
Bubo virginianus 
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Common Name Scientific Name 
Speotyto cunicularia 
Asio otus 
Asio flammeus 
Chordeiles acutipennis 
Chaetura vauxi 
Archilochus alexandri 
Calypte anna 
Selasphorus rufus 
Megaceryle alcyon 
Melanerpes lewis 
Melanerpes formicivorus 
Sphyrapicus ruber 
Picoides nuttallii 
Picoides pubescens 
Colaptes auratus 
Contopus borealis 
Contopus sordidulus 
Empidonax traillii 
Empidonax hammondii 
Empidonax oberholseri 
Empidonax difficilis 
Sayornis nigricans 
Sayornis saya 
Myiarchus cinerascens 
Tyrannus verticalis 
Tachycineta bicolor 
Tachycineta thalassina 
Stelgidopteryx serripennis 
Riparia riparia 
Hirundo pyrrhonota 
Hirundo rustica 
Aphelocoma californica 
Pica nuttalli 
Corvus brachyrhynchos 
Corvus corax 
Baeolophus inornatus 
Psaltriparus minimus 
Sitta canadensis 
Sitta carolinensis 
Certhia americana 
Salpinctes obsoletus 
Thryomanes bewickii 
Troglodytes aedon 
Troglodytes troglodytes 



Colusa Basin Watershed Assessment 
Final 

H. T. Harvey & Associates
15 December 2008

Common Name Scientific Name 
Cistothorus palustris 
Regulus satrapa 
Regulus calendula 
Polioptila caerulea 
Sialia mexicana 
Sialia currucoides 
Catharus ustulatus 
Catharus guttatus 
Turdus migratorius 
Zoothera naevia 
Chamaea fasciata 
Mimus polyglottos 
Toxostoma redivivum 
Anthus rubescens 
Bombycilla cedrorum 
Lanius excubitor 
Lanius ludovicianus 
Sturnus vulgaris 
Vireo cassinii 
Vireo huttoni 
Vireo gilvus 
Vermivora celata 
Vermivora ruficapilla 
Dendroica petechia 
Dendroica coronata 
Dendroica nigrescens 
Dendroica townsendi 
Dendroica occidentalis 
Oporornis tolmiei 
Geothlypis trichas 
Wilsonia pusilla 
Icteria virens 
Piranga ludoviciana 
Pheucticus melanocephalus 
Guiraca caerulea 
Passerina amoena 
Pipilo maculatus 
Pipilo crissalis 
Aimophila ruficeps 
Spizella passerina 
Pooecetes gramineus 
Chondestes grammacus 
Passerculus sandwichensis 
Ammodramus savannarum 
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Passerella iliaca 
Melospiza melodia 
Melospiza lincolnii 
Zonotrichia albicollis 
Zonotrichia atricapilla 
Zonotrichia leucophrys 
Junco hyemalis 
Calcarius mccownii 
Calcarius lapponicus 
Calcarius ornatus 
Agelaius phoeniceus 
Agelaius tricolor 
Sturnella neglecta 
Xanthocephalus xanthocephalus 
Euphagus cyanocephalus 
Quiscalus mexicanus 
Molothrus ater 
Icterus cucullatus 
Icterus bullockii 
Carpodacus purpureus 
Carpodacus mexicanus 
Carduelis pinus 
Carduelis psaltria 
Carduelis lawrencei 
Carduelis tristis 
Passer domesticus 

MAMMALS 
Didelphis virginiana 
Sorex vagrans 
Sorex ornatus 
Scapanus latimanus 
Myotis yumanensis 
Myotis californicus 
Pipistrellus hesperus 
Eptesicus fuscus 
Lasiurus cinereus 
Corynorhinus townsendii 
Antrozous pallidu 
Tadarida brasiliensis 
Sylvilagus bachmani 
Sylvilagus audubonii 
Lepus californicus 
Spermophilus beecheyi 
Sciurus griseus 
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Thomomys bottae 
Castor canadensis 
Reithrodontomys megalotis 
Peromyscus boylii 
Peromyscus maniculatus 
Peromyscus truei 
Neotoma fuscipes 
Microtus californicus 
Ondatra zibethicus 
Rattus rattus 
Rattus norvegicus 
Mus musculus 
Canis latrans 
Urocyon cinereoargenteus 
Vulpes vulpes 
Bassaricus astutus 
Procyon lotor 
Mustela frenata 
Mustela vison 
Taxidea taxus 
Mephitis mephitis 
Lutra canadensis 
Ursus americanus 
Lynx rufus 
Felis concolor 
Odocoileus hemionus 
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