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Sacramento, CA  95834  Fax: 916/782-4846 

 
 

To: Mr. Michael Beritzhoff – HDR, Inc.  Date: June 2015 

From: Duston Marlow  Project No: 04.72130073 

Subject: Geology, Soils, and Seismicity   

Technical Memorandum for the CCJPA 

Sacramento to Roseville Third Main Track  

 Copy to: Ms. Elizabeth Hughes – Hughes 
Environmental Consultants 

Ms. Cathy LaFata – HDR, Inc. 

I. INTRODUCTION 

Fugro Consultants, Inc. (Fugro) has prepared this Technical Memorandum for Hazardous 
Materials for the CCJPA Sacramento to Roseville Third Main Track Project in accordance with our 
scope of work outlined in our proposal dated October 4, 2011 and modified Technical Memorandum 
outline submitted on October 3, 2013.  The following sections are for use by the project team in 
preparing the environmental review document for the Third Main Track Project.  

II. PROJECT LOCATION AND DISCRIPTION 
General  
 

CCJPA proposes to expand the number of daily passenger trains operating between the 
Sacramento Station and downtown Roseville from its current single daily roundtrip (two trains per day) 
to up to ten roundtrips per day (20 total trains per day). 
  

CCJPA provides passenger services between Sacramento and Roseville, by agreement, over 
track owned and operated by Union Pacific Railroad Company (UPRR). To meet freight and 
passenger capacity requirements and to ensure the on-going safety and viability of UPRR freight 
services in the corridor, infrastructure improvements are required by UPRR for CCJPA to increase its 
passenger services.  
 

These infrastructure improvements include construction of approximately 17.8 miles of new 
main track adjacent to the existing UPRR main tracks between the Sacramento Valley Station located 
at Milepost (MP) 89.04 and Downtown Roseville located at MP 106.84 and construction of a new 
passenger station platform in the City of Roseville (see location map).  Additional mileposts identify 
key wayside elements such as passing sidings, stations, bridges, speed restrictions, public at-grade 
crossings and other operating and engineering features along the railroad right-of-way.  
 

The corridor runs east and southeast through the City of Sacramento and through 
unincorporated areas of Sacramento County, including the communities of McClellan and Antelope.  
The corridor generally runs parallel to Interstate 80 and crosses the Placer County line, which is 
collocated with the City of Roseville city limits, and into Roseville.  The rail corridor continues east 
from Roseville on the Roseville subdivision of the UPRR to points east on the UPRR transcontinental 
route over Donner Pass. 
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Two of the major railroad junctions are located in Sacramento, at Haggin and Elvas. These 
junctions connect UPRR north/south mainlines with the east/west transcontinental mainline.  The 
other major railroad junction is located in Roseville, just east of the existing passenger station and 
connects major east/west and north/south mainline routes. 

In addition to the main tracks, the project area also has other significant railroad infrastructure 
located within the corridor, including the J.R. Davis Yard in Roseville.  This facility is UPRR’s main 
classification yard for Northern California and is where freight traffic destined to or originating from 
Northern California and Oregon is gathered and distributed.  It is also a major locomotive, railcar and 
equipment maintenance and repair facility. 

Numerous rail-served industries connect with the mainline, including a major 
industrial/commercial facility at McClellan Park. The railroad corridor is also a significant utility 
corridor, which includes natural gas and petroleum product pipelines, fiber optic cable networks and 
electrical power lines.   Land uses along the corridor are predominately urban, with both residential 
and industrial uses located throughout the area that the corridor passes through.   

There are twelve (12) overhead viaducts that provide grade-separated crossings over the 
railroad right-of-way, including structures on Interstate 80, a number of local streets and two crossings 
of the Sacramento Regional Transit light rail system near McClellan Park. There are two (2) public at-
grade crossings located within the City of Sacramento at 20th Street and 28th Street.  There are also 
several uncontrolled, private crossings within the corridor. The corridor has ten (10) railroad bridges 
that provide unimpeded, grade-separated operation over a variety of roadways, the American River, 
and other natural features.   

Proposed Project Construction 

Proposed construction, which will be necessary to allow the new passenger rail services, will 
involve constructing a new main track; special track work (switches, turnouts, and crossovers), new 
wayside track signals; retaining walls and other earthwork; crash walls to protect existing highway 
structures; the construction of ten new railroad bridges, including a new bridge across the American 
River in Sacramento; a new station platform and associated facilities and utility relocation. The 
majority of construction activities are anticipated to occur within the existing UPRR rail corridor right-
of-way (ROW), which is owned by UPRR.  The American River Bridge will be constructed using 
Casted-In-Drilled Holes (CIDH) piles and there will be no pile driving. There will be no nighttime work 
on the proposed project. The new American River Bridge will be constructed on the north and west 
(downstream) of the existing bridge and will parallel the existing abutments/footings (as required by 
the US Coast Guard for navigation).  
 
The project alignment has been divided into four segments based on similarity of existing surface 
conditions and/or specific structures proposed along the alignment.  These Segments are: 

• Segment 1: Sacramento Yard to Elvas Way (MP 89.04 to MP 91.67; 
• Segment 2: Elvas Way to Arden Way (includes American River Crossing) (MP 91.67 to MP 

93.57); 
• Segment 3: Arden Way to Walerga (MP 93.57 to MP 100.33); and 
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• Segment 4: Walerga to Washington Way - Roseville Yard/Downtown Station (MP100.33 to MP 
106.84). 

III. METHODOLOGY 

In preparation of this Technical Memorandum we reviewed project resources, readily available 
published literature, maps, geotechnical reports, and project reports completed in the project vicinity 
and pertaining to site geology and soil conditions.  The sources of information used in the preparation 
of this memorandum are provided in Section VII References.  In addition, Fugro Consultants 
performed a site reconnaissance of the alignment to observe current conditions along and adjacent to 
the project corridor.    

IV. GEOLOGY OVERVIEW 

Regional and Local Geologic Setting 

The project alignment is located on the east side of the Great Valley Geomorphic Province.  
The Great Valley is bounded to the east by the Sierra Nevada and to the west by the Coast Ranges. 
The valley is subdivided into two watersheds; the Sacramento Valley to the north and the San Joaquin 
Valley to the south. The project is located in the southern half of the Sacramento Valley Hydrologic 
Region.  The Sacramento Valley is drained by the Sacramento River system, which flows north to 
south into the Sacramento-San Joaquin Delta. The project is located east of the Sacramento River.    

 The Great Valley is a large structural trough. The Great Valley has been filled with continental 
sedimentary deposits ranging from early Cretaceous to Holocene in age. The valley trough is 
asymmetrical with the deepest part of the trough near the western edge.  The valley deposits thin 
eastward and overlap metamorphic, volcanic and crystalline basement complex rocks of the Sierra 
Nevada which range from Paleozoic to Mesozoic ages. 

Topographic features in the project vicinity vary depending upon physiography. The 
topography is generally typical of an alluvial valley influenced by sediment introduction from the 
Sierra Nevada and its foothills.  From southwest to northeast, topographic features consist of river 
floodplains and channels, alluvial plains, and dissected alluvial fans.  In general, elevations along 
the project alignment increase from southwest to northeast from approximately 20 feet to 150 feet 
in elevation. 
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Seismic Setting 

The project is located in a region of low seismic activity between the seismically active Coast 
Ranges and the historically seismic Foothills Fault System in the Sierra Nevada.  The primary hazard 
associated with seismic activity in the area is the potential for ground shaking and liquefaction.  The 
following table lists significant known faults within 100 miles of the project. 

Of these potential seismic sources, the Foothills Fault System is the closest to the project.  
The Foothill Fault Zone is a complex series of northwest trending faults found between approximately 
Oroville in the north to Fresno in the south. The faults are related to the Sierra Nevada uplift.  Seismic 
activity and potential is little understood. Earthquakes on nearby faults in the zone can be a source of 
ground shaking in the project area.  The closest potentially active fault segments of the Foothill Fault 
Zone are the Bear Mountain and Melones faults that are in the vicinity of the Roseville City Limits.   
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Hydrologic Setting 

Surface Waters 

The Sacramento River Hydrologic Region encompasses an area of approximately 17.4 million 
acres and contains all or large portions of Modoc, Siskiyou, Lassen Shasta, Tehama, Glenn, Plumas, 
Butte, Colusa, Sutter, Yuba, Sierra Nevada, Placer, Sacramento, El Dorado, Yolo, Solano, Lake and 
Napa counties (DWR, 2003).  Most of Northern California is located in the Sacramento River 
Hydrologic Region, which encompasses several watersheds of various sizes. 

Major watersheds in the Sacramento River Hydrologic Region and the project vicinity include: 
the American River, Bear River, Cache Creek, Consumnes River, Feather River, Mokelumne River, 
Putah Creek, Sacramento River, and Yuba River. These watersheds are shown on the following 
figure. Ultimately, these watersheds drain to the Sacramento-San Joaquin River Delta. 
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 The project is located within the American River Watershed. The American River Watershed 
overlies Placer, El Dorado and Sacramento counties.  The watershed originates in the high Sierra 
Nevada west of Lake Tahoe, and drains east until it ultimately discharges into the Sacramento River 
near the City of Sacramento.  Major rivers and tributaries draining the watershed include the North, 
Middle, and South Forks of the American River, the Rubicon River, and Silver Fork Creek.  Several 
major reservoirs in this watershed provide water storage and flood control, including Folsom Lake, 
Lake Natoma, Lake Clementine, Union Valley Reservoir, and Ice House Reservoir. 

Groundwater 

The Sacramento groundwater basin makes up the northern part of the great Central Valley 
groundwater basin The Sacramento groundwater basin is bound to the east by the Sierra Nevada and 
southern Cascade Range, and on the west by the crest of the Coast Range and Klamath Mountains. 
The Sacramento groundwater basin includes 24 of 88 groundwater basins underlying the Sacramento 
River Hydrologic Region. The project overlies two of the 24 Sacramento groundwater basins, namely 
the South American and North American basins.  From the Sacramento Railyard in Segment 1 to 
about MP 98 are located in the South American basin and from MP 98 to the north extent of the 
project alignment is located within the North American basin. 
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The South American groundwater basin is located in the southeastern portion of Sacramento 
groundwater basin and has a surface area of 388 square miles (DWR 2004a). It is bounded on the 
west by the Sacramento River, on the south by the Consumnes and Mokelumne Rivers, on the east 
by the Sierra Nevada, and on the north by the American River. Water-bearing formations in this basin 
consist of continental deposits of Quaternary and Late Tertiary age, including flood basin deposits, 
dredger tailings, stream channel deposits, older alluvium, and Miocene/Pliocene volcanics. The 
thickness of these deposits changes from a few hundred feet at the Sierra Nevada foothills in the east 
to over 2,500 feet in the western margin of the basin. Groundwater levels fluctuate as a result of the 
amounts of precipitation and well activity. Existing groundwater levels are approximately 20 feet or 
less in depth throughout the basin. 

The North American Basin located in the eastern central portion of the Sacramento 
groundwater basin and has a surface area of 548 square miles. It is bound on the west by the Feather 
River, on the south by the Sacramento and American Rivers, on the east and north by Bear River.  
Water bearing formations in this basin consist of continental deposits of Quaternary and Late Tertiary 
age, including younger alluvium, older alluvium, and Miocene/Pliocene volcanics.  The cumulative 
thickness of these deposits changes from 0 to 1,200 feet from the margin to the center of the basin.  
Groundwater levels in northern Sacramento County and southern Placer County have been declining 
at a rate of one and half feet per year for the last 40 years, while groundwater levels in northern 
Placer and northern Sutter counties have remained relatively stable.  Existing groundwater levels in 
this basin range from 10 to 70 feet below ground surface.  

Ground Characterization 

Surficial Geology 

Surficial geologic formations traversed by the project alignment consist of Holocene flood plain 
alluvial deposits and older Pleistocene alluvial deposits.  The floodplain alluvial sediments are 
unconsolidated river channel (Qsc) and flood-plain (Qa) deposits typically consisting of interbedded 
clays, silts, sands and gravels.  These alluvial sediments are expected to be underlain at variable 
depths by Basin (Qb) deposits or older, more consolidated Pleistocene alluvial deposits of the 
Riverbank (Qrb) and Turlock Lake (Qtl) Formations. 

The flood-plain (Qa) deposits are found from MP 89 to MP 91 of the alignment. In general 
these deposits coarsen with depth below ground surface. A generalized subsurface profile would 
consist of silts and clays from ground surface to about 15 to 20 feet in depth, underlain by sands to 40 
to 60 feet, and gravels below depths of 40 to 60 feet. 

From MP 91 to MP 94, the alignment includes floodplain  (Qa), river channel (Qsc), and basin 
(Qb) deposits. This segment includes the crossing over the American River. The floodplain  (Qa) 
deposits are located on the south side of the American River and the basin deposits are on the north 
side of the American River.  Deposits within the river channel are being transported under modern 
hydrologic conditions and thickness may reach up to 100 feet.  The basin (Qb) deposits are fine 
grained silt and clay. These deposits are typically dark gray or black and are the distal facies of the 
floodplain (Qa) deposits. Thickness varies from 3 to 10 feet in general.  The clays of the basin 
deposits typically classify as CH, and are highly expansive.    
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The Lower Riverbank (Qrb) Formation is found from MP 94 to approximately MP 99. In 
general this formation consists of semi-consolidated, slightly cemented, silt, sand, and gravel.  
These alluvial sediments were probably derived from the western slopes of the Sierra Nevada 
and deposited by the ancestral American River.   

The alignment from MP 99 to the north is underlain by the Turlock Lake (Qtl) Formation. 
This formation generally consists of interbedded arkosic sands, silts, and gravels with minor 
resistant metamorphic rock fragments and quartz pebbles. In the project vicinity, these alluvial 
type sediments are expected to extend to depths in excess of several hundred feet. 

Soils 

Soils in the project area are extensively mapped by the Natural Resources Conservation 
Service, and are described in the following soil surveys: 

• El Dorado Area (1974) 

• El Dorado County, Western Part (1968) 

• El Dorado National Forest Area (1984) 

• Placer County, Western Part (1980) 

• Placerville Area (1932)  

• Sacramento and San Joaquin Delta Area (1941) 

• Sacramento Area (1904) (map only) 

• Sacramento Area(1954) 

• Sacramento County (1993) 

• Sacramento Valley Reconnaissance (1913) 

• Sutter County (1988) 

• Yolo County (1972) 

• Yuba County (1988) 

Soil information is also available through the National Soil Survey Geographic (SSURGO) and 
State Soil Geographic (STATSGO) databases.  The following figure depicts soil taxonomy in the 
region. 
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Characterization of soils has been inferred using major land resource area (MRLA) 
information. A MRLA is a geographically associated land resource unit (LRU) A LRU is a geographic 
area usually several thousand acres in extent that is characterized by a particular pattern of soils, 
climate, water resources, and land uses.  

An LRU is the basic unit from which an MRLA is determined.  It is also the basic unit for state 
land resource maps.  It is coextensive with state general soil map units, but some general soil map 
units are subdivided into land resource unites because of significant geographic differences in climate, 
water resources, and land use (U.S. Department of Agriculture, Natural Resources Conservation 
Service, 2005). 

The project area is located within MLRA 17, Sacramento Valley.  The soils are nearly level, 
and are alluvial, occurring on low terraces, fans, flood plains, and basins.  Soil textures are generally 
clayey to loamy sand. 

Erosion hazard is slight to none, runoff is very slow, and soil expansiveness is low to high, 
depending on location and texture. 
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Mineral Resources 

Mineral resources found in the project region include construction aggregate (sand, gravel, 
and crushed stone), clay, gold, etc.  Mineral Resource Zone (MRZ) classifications are provided in 
accordance with the California State Surface Mining and Reclamation Act of 1975. 

MRZs are classified as follows: 

• MRZ-1 – Areas where adequate information indicates that no significant mineral 
deposits are present, or where it is judged that little likelihood exists for their presence. 

• MRZ-2 – Areas where adequate information indicates that significant mineral deposits 
are present or where it is judged that a high likelihood for their presence exists. 

• MRZ-3 - Areas containing mineral deposits, the significance of which cannot be 
evaluated from available data. 

• MRZ-4 - Areas where available information is inadequate for assignment to another 
MRZ. 

The MRZs are depicted on the following figure for the project vicinity.  From this map the 
Segments 1 and 2 are located within MRZ-3, Segment 3 is located with MRZ-1, and Segment 4 is 
located within MRZ-4. 
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V. GEOTECHNICAL AND GEOLOGICAL FINDINGS 

Seismicity 

Seismic hazards are fault ground rupture, ground shaking, liquefaction and earthquake-
induced slope failure.  When compared to other areas of the state, the project area is not located in a 
very seismically active region.  However, earthquakes have occurred in the vicinity of the project area 
and are expected to occur again.  Ground shaking and liquefaction are the most critical seismic 
hazards in the project area. 

Surface Rupture and Faulting 

The Alquist-Priolo Special Studies Zoning Act of 1972 regulates development near active 
faults to mitigate the hazard of surface rupture.  Faults in an Alquist-Priolo Earthquake Fault Zone are 
active faults. An active fault is one that has had surface displacement with Holocene time (about the 
last 11,000 years).  An early Quaternary fault is one that has had surface displacement during 
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Quaternary time (the last 1.6 million years). Only faults officially recognized by the State of California 
under the Alquist-Priolo Act are subject to mitigation. 

There are several faults located within the vicinity of the project as shown on the following 
figure.  Only a small number of those are active.  These include one fault segment within El Dorado 
County that is part of the Rescue Lineament-Bear Mountain fault that is potentially active, the Hunting 
Creek Fault in extreme northwestern Yolo County that is active, and the Dunnigan Hills Fault in Yolo 
County, west of Interstate 5, is potentially active.  

 

 

 

The proposed project alignment is not located within an Alquist-Priolo Special Study Zone.  No 
known active or potentially active faults cross any segments of the alignment. 
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Ground Shaking 

The project alignment is within a region of California characterized by a generally low ground-
shaking hazard.  Based upon a probabilistic seismic hazard map that depicts the peak horizontal 
ground acceleration values with a 10 percent probability in 50 years for exceedance, the peak 
horizontal ground acceleration values for the project range from 0.1g to 0.3g, where one g equals the 
force of gravity.  The ground-shaking hazard for the segments of the project alignment is low (see 
following figure). 
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Liquefaction 

Liquefaction is a phenomenon in which the strength and stiffness of unconsolidated sediments 
are reduced by earthquake shaking or other rapid loading.  Poorly consolidated, water saturated fine 
sands and silts having low plasticity and located within 50 feet of the ground surface are typically 
considered to be the most susceptible to liquefaction.  Based upon the characteristics of the soils and 
depth to groundwater, liquefaction hazard is expected to be moderate for Segments 1 and 2 and low 
for Segments 3 and 4 of the project alignment. 

Slope Stability 

The risk of naturally occurring landslides varies depending upon slope, soils, and the potential 
for ground shaking.  The project alignment natural topography is relatively flat.  Rail and levee 
embankments within Segments 1 and 2 are engineered fills designed to regulated minimum factors of 
safety for slope stability.  Consequently the risk for slope instability along segments of the project 
alignment is low. 

Expansive Soils 

Soil expansiveness ranges from low to high along the project alignment.  The potential for 
moderate to highly expansive soils to be encountered along the alignment is highest within Segments 
1 and 2 within flood plain and basin deposits.  The expansiveness of soils within Segments 3 and 4 is 
typically low to moderate within the older Pleistocene fan deposits.  The overall risk along the project 
alignment would be moderate.  

Compressible Soils 

The risk for encountering compressible soils is greatest within Segments 1 and 2 within flood 
plain, alluvium, and basin deposits.  However; within these segments, the alignment is to be built 
within existing right-of-way that is constructed on existing embankments that have been in place for 
several years. As a result these soils have been preloaded and potential associated settlements has 
probably in all likelihood already occurred.  Segments 3 and 4 are located on older Pleistocene fan 
deposits that are semi-consolidated and weakly cemented in part.  The risk for compressible soils 
along the alignment is characterized as low. 

Soil Corrosion Potential 

Most of the near-surface soils throughout the project area consist of differing thicknesses of 
sandy and clayey loams. Fine-grained soil (silt and clay) is often corrosive to buried metal and 
deleterious to concrete, particularly when saturated. The general potential for corrosive, near-surface 
soil within the project alignment is considered to range from low to high. 

Erosion 

In general, the potential for erosion of soil found along the alignment is minimal. 
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Flooding 

The project area has been mapped by FEMA (FEMA, 2012) as being outside of the 100-year 
flood zone. Accordingly, the proposed project site is considered to have a low potential for significant 
surface flooding 

VII Construction Considerations – Possible Geologic and Seismic Constraints for 
Improvements 
 
Geologic conditions identified that could provide construction impacts within the project alignment 
include Holocene, unconsolidated flood plain alluvial deposits; expansive soils; and soils that have 
high corrosion potential. The mitigation of these conditions may be accomplished by site specific 
geotechnical investigations for new structures along the alignment.  These site specific geotechnical 
investigations would characterize materials present underlying and establish engineering parameters 
to be used in foundation design of the new structures to achieve adequate factors of safety.  The 
identification of soils with high corrosion potential would provide basis for mitigation in design of 
proposed structures and associated improvements. Geotechnical investigations would also provide 
basis for grading recommendations to provide mitigation for unconsolidated and expansive soils at 
locations of structures and proposed improvements along the alignment.     
 
The project alignment is not located within an Alquist-Priolo Special Study Zone and no known active 
or potentially active faults cross the alignment.  Seismically, the CCJPA alignment is located within a 
region of California characterized by a generally low ground shaking hazard, relative to other regions 
of California.  However, the unconsolidated flood plain alluvial deposits along the alignment could be 
potentially liquefiable.  Geotechnical investigations along the alignment and at proposed structures 
and associated facilities can provide analysis of materials encountered to quantify susceptibility for 
liquefaction.  The identification and quantification of liquefiable materials encountered can be used for 
selection and design of foundations to mitigate this hazard.       
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