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Appendix H6. Soils 
The study area for all six alternatives includes 20 soils types (Figures H6.1 through H6.3). These 
soils were identified using United States Department of Agriculture Natural Resources 
Conservation Service (USDA NRCS 2016) soil mapping data. Descriptions of these soil types 
are provided below and in Table H6.1. All of these soil types are listed as hydric soils (USDA 
NRCS 2015).  

The soil series within the study area include: 
• Clear Lake soils, flooded – This series consists of very deep, poorly drained clay soils 

formed in fine textured alluvium derived from sandstone and shale. They are found on 0 to 2 
percent slopes in basins and swales of drainageways at an elevation of 25 to 2,000 feet above 
mean sea level (amsl). These neutral to moderately alkaline soils form large cracks when 
drying and have negligible to high runoff. They are typically used for growing row crops or 
irrigated and dry farmed pasture, or support native grasses and forbs. Within the study area, 
this series is found along the proposed engineered embankments improvements and the 
proposed water control structure and fish passage channel in the southern water control 
structure and along the proposed engineered embankment improvements in the northern 
water control structure for Alternative 4. 

• Holillipah loamy sand, channeled, 0 to 2 percent slopes – This series consists of stratified, 
very deep and somewhat excessively drained soils that formed in alluvium from mixed 
sources. They are found on 0 to 2 percent slopes on floodplains and alluvial fans at an 
elevation of 20 to 150 feet amsl. These slightly acidic to neutral soils have very slow runoff 
and moderately rapid permeability, and are typically flooded unless protected by levees. 
They are used for irrigated orchards and row crops, and support native oaks and cottonwoods 
next to rivers. Within the study area, this series is found at the supplemental fish passage for 
Alternatives 1, 2, and 5, and along the western channel control line for Alternatives 3, 4, and 
6 between the Sacramento River and the old river oxbow.  

• Lang sandy loam – This series consists of very deep, poorly to somewhat poorly drained 
soils formed in material weathered from mixed rock sources. They are found on alluvial fans 
with slopes of less than 1 percent at an elevation of 15 to 30 feet amsl. These acidic soils 
have very slow surface runoff and rapid permeability, and are subject to frequent overflow 
where they are not protected by levees. They are used for cropland and support native oaks, 
cottonwoods, willows, and annual grasses and forbs. Within the study area, this series is 
found along the proposed engineered embankment improvements in the northern water 
control structure for Alternative 4. 

• Laugenour very fine sandy loam, deep, flooded – This series consists of very deep, poorly 
drained soils formed in material derived from coarse, loamy sedimentary alluvium. They are 
found on 0 to 2 percent slopes on alluvial fans at an elevation of 10 to 300 feet amsl. These 
moderately alkaline soils have slow runoff and moderate permeability, and are subject to 
frequent flooding during the winter and spring where not protected by levees. They are used 
for cropland with intensive cultivation. Within the study area, this series is found along the 
proposed engineered embankment improvements in the northern water control structure for 
Alternative 4. 
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Figure H6-1. Soils in the Study Area 
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Figure H6-2. Soils in the Study Area 
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Figure H6-3. Soils in the Study Area 
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Table H6-1. Soil Series within the Study Area 

Soil Series Soil Unit 
Hydric Soil 

(Criterion #) a Alternative(s) 

Clear Lake  Flooded Yes (2, 3) 4 (northern and southern water 
control structures) 

Holillipah Loamy sand, channeled, 0 to 2 
percent slopes 

Yes (4) All 

Lang  Sandy loam Yes (2) 4 (northern water control structure) 

Laugenour  Very fine sandy loam, deep, flooded Yes (2, 4) 4 (northern water control structure) 

Maria  Silt loam, flooded Yes (2, 4) 4 (northern water control structure) 

Riz  Loam, flooded Yes (2, 4) 4 (southern water control structure) 

Sacramento  Clay Yes (2, 3) All 

Sacramento  Clay, drained Yes (2) 4 (southern water control structure) 

Sacramento  Silty clay loam Yes (2, 3) All 

Sacramento  Silty clay loam, drained Yes (2) 4 (southern water control structure) 

Sacramento soils  Flooded Yes (2, 4) All 

Shanghai  Fine sandy loam, channeled, 0 to 2 
percent slopes 

Yes (4) 3, 4, 6 

Sycamore complex -- Yes (2) All 

Sycamore complex Flooded Yes (2, 4) All 

Sycamore  Silt loam, flooded Yes (2, 4) All 

Sycamore  Silty clay loam Yes (2) 1, 2 

Tyndall  Very fine sandy loam, flooded Yes (2, 4) 2, 3, 4, 5, 6 

Tyndall  Very fine sandy loam, drained Yes (2) 3, 4, 6 

Water -- -- All 

Willows soils  Flooded Yes (2, 4) 4 (southern water control structure) 

Source: USDA NRCS 2015 List of Hydric Soils 
a Criteria:   
1. All Histels except Folistels and Histosols except Folists; or 
2. Map unit components in Aquic suborders, great groups, or subgroups, Albolls suborder, Historthels great group, 

Histoturbels great group, or Andic, Cumulic, Pachic, or Vitrandic subgroups that:  
a. Based on the range of characteristics for the soil series, will at least in part meet one or more Field Indicators of 

Hydric Soils in the United States, or  
b. Show evidence that the soil meets the definition of a hydric soil;  

3. Map unit components that are frequently ponded for long duration or very long duration during the growing season 
that:  
a. Based on the range of characteristics for the soil series, will at least in part meet one or more Field Indicators of 

Hydric Soils in the United States, or  
b. Show evidence that the soil meets the definition of a hydric soil; or  

4. Map unit components that are frequently flooded for long duration or very long duration during the growing season 
that:  
a. Based on the range of characteristics for the soil series, will at least in part meet one or more Field Indicators of 

Hydric Soils in the United States, or  
b. Show evidence that the soils meet the definition of a hydric soil. 
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• Maria silt loam, flooded – This series consists of poorly drained, fine-silty, mixed 
(calcareous) soils formed in sedimentary alluvium. They are found on nearly level alluvial 
fans at an elevation of 15 to 18 feet amsl. These moderately alkaline soils have very slow 
surface runoff and moderate to moderately slow permeability. They are used for intensive 
cultivation. Within the study area, this series is found along the proposed engineered 
embankment improvements in the northern water control structure for Alternative 4. 

• Riz loam, flooded – This series consists of somewhat poorly to poorly drained soils formed 
in strongly calcareous, silty sediments. They are found on nearly level, lower edges of old 
alluvial fans that extend into alkali basins at an elevation of 10 to 400 feet amsl. These 
neutral to strongly alkaline soils have slow to very slow runoff and slow to very slow 
permeability. They are typically used for dry farmed grain and pasture, or for rice and 
irrigated pasture. Within the study area, this series is found along the proposed engineered 
embankments improvements in the southern water control structure for Alternative 4. 

• Sacramento clay – This series consists of poorly to very poorly drained soils formed in fine 
textured alluvium of mixed origin. They are found in nearly level basins at an elevation of 0 
to 60 feet amsl. These acidic to neutral soils have very slow to slow surface runoff, slow 
permeability, and are subject to frequent overflow where not protected by levees. They are 
used for row crops and orchards, and support native willows, cottonwoods, oaks, tules, 
grasses, and forbs. Within the study area, this series is found within the downstream channel 
control line common to all alternatives. 

• Sacramento clay, drained – This series occurs in areas of Sacramento clays where drainage 
is improved where protected by levees. Within the study area, this series is found along the 
proposed water control structure and fish passage channel in the southern water control 
structure for Alternative 4. 

• Sacramento silty clay loam – This series consists of poorly drained soils that occur on 0 to 2 
percent slopes on basin floors and alluvial fans. Within the study area, this series is found 
within the downstream channel control line common to all alternatives. 

• Sacramento silty clay loam, drained – This series occurs in areas of Sacramento clay loams 
where drainage is improved by the presence of levees. Within the study area, this series is 
found along the proposed water control structure and fish passage channel in the southern 
water control structure for Alternative 4. 

• Sacramento soils, flooded – This series consists of poorly drained soils of the Sacramento 
series that occur on basin floors and alluvial fans and that are subject to frequent flooding. 
Within the study area, this series is found within the downstream channel control line 
common to all alternatives, and along the proposed engineered embankments improvements 
and the proposed water control structure and fish passage channel in the southern water 
control structure for Alternative 4. 

• Shanghai fine sandy loam, channeled, 0 to 2 percent slopes – This series consists of very 
deep, somewhat poorly drained soils that formed in alluvium from mixed sources. They are 
found on 0 to 2 percent slopes in floodplains at an elevation of 20 to 150 feet amsl. These 
neutral soils have very slow runoff and moderate permeability, and are subject to flooding 
unless protected. They are used for irrigated orchards, grains, and row crops. Within the 
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study area, this series is found along the western channel control line for Alternatives 3, 4, 
and 6 between the Sacramento River and the old river oxbow. 

• Sycamore complex – This series consists of fine-silty, poorly drained soils formed in mixed 
sedimentary alluvium. They are found on nearly level floodplains at an elevation of 10 to 100 
feet amsl. These slightly acidic to moderately alkaline soils have slow to very slow surface 
runoff and moderate to moderately slow permeability. They are used for orchards and other 
crops, and support native oaks and annual grasses. Within the study area, this series is found 
along the eastern channel control line for Alternative 1 and within the downstream channel 
control line common to all alternatives. 

• Sycamore complex, flooded – This series consists of somewhat poorly drained soils of the 
Sycamore complex that occur on alluvial fans and basin floors. These soils are subject to 
frequent flooding. Within the study area, this series is found within the floodplain for 
Alternative 5 and within the downstream channel control line common to all alternatives. 

• Sycamore silt loam, flooded – This series consists of somewhat poorly drained silt loam 
soils that occur on alluvial fans in areas that are subject to frequent flooding. Within the 
study area, this series is found along the eastern channel control line for Alternative 1, along 
the central channel control line for Alternative 2, along the western channel control line and 
supplemental fish passage for Alternatives 3, 4, and 6, within the floodplain for Alternative 5, 
and within the downstream channel control line common to all alternatives. 

• Sycamore silty clay loam – This series consists of somewhat poorly drained silty clay loam 
soils that occur on alluvial fans. Within the study area, this series is found along the eastern 
channel control line for Alternative 1 and along the eastern portion of the existing Fremont 
Weir control line for Alternative 2. 

• Tyndall very fine sandy loam, flooded – This series consists of somewhat poorly to poorly 
drained, calcareous soils that formed in sedimentary alluvium low in clay. They are found on 
nearly level alluvial fans at an elevation below 70 feet amsl. These moderately to strongly 
alkaline soils have slow runoff and moderately rapid permeability. They are used for 
intensive row, field, and orchard crops. Within the study area, this series is found along the 
central channel control line for Alternative 2, along the western channel control line for 
Alternatives 3, 4, and 6, and within the floodplain for Alternative 5. 

• Tyndall very fine sandy loam, drained – This series consists of somewhat poorly drained 
soils that are found on nearly level alluvial fans. Within the study area, this series is found 
along the western channel control line for Alternatives 3, 4, and 6 by the old river oxbow. 

• Water – These areas are characterized by the presence of water. Within the study area, water 
is found associated with the Sacramento River, the old river oxbow, along the Tule Canal, 
and along the proposed engineered embankments improvements in the southern water control 
structure for Alternative 4. 

• Willows soils, flooded – This series consists of very deep, poorly to very poorly drained, 
saline clay to silty clay soils that formed in fine-textured alluvium from mixed rock sources. 
They are found on 0 to 2 percent slopes in basins in intermountain valleys at an elevation of 
20 to 1,700 feet amsl. These neutral to strongly alkaline soils form cracks upon drying have 
slow runoff and very slow permeability. They are used for growing rice and other crops, and 
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support native vegetation that is tolerant of saline soil conditions. Within the study area, this 
series is found along the proposed engineered embankments improvements in the southern 
water control structure for Alternative 4. 
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