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SUMMARY OF FINDINGS 

The Caltrain Guadalupe River Bridge Replacement Project will require localized deep impacts 
from bridge foundation construction. While no previously recorded archaeological sites are within or 
adjacent to the project area, it was considered sensitive for buried prehistoric sites due to the youthful age 
of surface sediments and proximity to the Guadalupe River where many such sites are located. For these 
reasons, subsurface archaeological testing was conducted in advance of project construction. Testing 
consisted of drilling hydraulic continuous cores adjacent to proposed project deep impacts. All cores were 
drilled to depths sufficient to reach a landform too old to harbor archaeology. Select samples from the cores 
were processed to test for the presence of archaeological materials with negative results. Based on these 
findings, the area tested does not contain a prehistoric archaeological site and no further prehistoric 
archaeological identification efforts are recommend for the project as currently designed. 
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INTRODUCTION 

The Peninsula Corridor Joint Powers Board (JPB) proposes to replace the MT-1 railroad bridge and  
extend the MT-2 railroad bridge over the Guadalupe River in the City of San Jose, Santa Clara County, 
California (Figure 1). Constructed in 1935, the MT-1 Bridge is in deteriorating structural condition, 
exacerbated by repeated bank failure events at the abutments and a fire on the bridge in November 2017. 
The adjacent MT-2 Bridge will not be replaced, but will be lengthened on the south side to help address 
geomorphic stability issues at the bridge abutments. 

The nature of the proposed project activities requires compliance with: (1) Section 106 of the 
National Historic Preservation Act of 1966 (NHPA; 36 CFR 800, revised); and, (2) the California 
Environmental Quality Act (CEQA; Public Resources Code, Section 21000 et seq., revised 2009), both of 
which mandate public agencies to consider the effects of projects on historical (including archaeological) 
resources. This study was conducted by Far Western Anthropological Research Group, Inc., (Far Western) 
on behalf of WSP USA Solutions, Inc. for the Federal Transit Administration and the JPB, the federal and 
state lead agencies, respectively. 

The project is situated on the floodplain of the Guadalupe River which, based on archaeological 
modeling and from previous nearby investigations, is considered to be highly sensitive for buried Native 
American archaeology sites. As project construction will involve substantial deep impacts, subsurface 
geoarchaeological testing was conducted in advance of project construction to identify any archaeological 
sites that may be present. Due to access constraints and potential for archaeological deposits at considerable 
depth, subsurface testing was conducted by drilling a series of hydraulic continuous cores within or 
immediately adjacent to proposed locations of project deep impacts followed by laboratory analysis. No 
archaeological materials were identified by this investigation. This report documents the methods and 
results of subsurface testing within the Study Area. Relevant environmental background information is 
presented in Appendix A. 

PROJECT DESCRIPTION 

The following project description is based on 35 percent design plans as shown in Figure 2. The 
existing 57-meter (187-foot) MT-1 Bridge will be replaced by an 80.8-meter (265-foot) pre-cast concrete 
structure. The center span over the main channel will be 33.5 meters (110 feet) in length. The bridge piers 
will consist of two 1.2-meter (4-foot) diameter cast-in-drilled-hole piles. Channel widening will occur under 
the south side of the MT-1 Bridge to reduce scour/increase flow capacity.  

The existing MT-2 Bridge will be extended by 27.4 meters (90 feet) at the southern end, resulting in 
a new total bridge length of 74.5 meters (244.5 feet). In order to accommodate this extension, the existing 
MT-2 abutment #5 would be removed and replaced by a new pier and the channel widened. The existing 
northern abutment #1, and piers #2, #3, and #4 would remain in place. The proposed project also includes 
the relocation of existing fiber optic lines on the MT-1 Bridge by horizontal direction drilling below the 
Guadalupe River. 
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FIELD METHODS 

The objective of this investigation was to test for the presence or absence of deeply buried archaeological 
sites within or adjacent to the area of project deep impacts. Due to limited access and the significant depths 
below surface that needed to be reached, subsurface testing was conducted with a hydraulic coring device. Cores 
were drilled at close intervals immediately adjacent to where localized deep impacts are planned for bridge 
foundation construction and can therefore reliably determine the presence or absence of buried prehistoric 
archaeological sites in the three-dimensional project area. 

PREFIELD WORK 

Prefield activities included obtaining a permit for coring from the Santa Clara Valley Water District and 
encroachment permits from the California Department of Transportation (Caltrans) and the Santa Clara Valley 
Water District. A site visit was made to review and mark out core locations. Lastly, an Underground Service 
Alert was initiated in advance of fieldwork to check for underground utilities in or near the proposed test areas. 

EXPLORATORY CORING 

From January 13 to 15, 2020, a hydraulic coring device (known commercially as a Geoprobe 8040) was 
used to extract six continuous cores (Figure 3). Two cores were drilled in the northwest, northeast and southeast 
quadrants of the bridge (Figure 4); cores were not drilled in the southwest quadrant as no deep impacts are 
planned in this location; cores were numbered sequentially in the order they were recovered and their locations 
recorded in the field with a Global Positioning System (GPS) unit. Cores were drilled to depths ranging from 7.0 
to 17.7 meters (23 to 58 feet) (Table 1). The samples from subsurface deposits were recovered and stored in hard 
plastic (PVC) liners that were 1.5 meters (five feet) long, and 7.6 centimeters (3 inches) in diameter. Each liner 
was placed in a dual-walled push tube that was hydraulically driven to the appropriate depth to capture a 
continuous core sample for the desired interval. The liners were then extracted from the push tube and labeled 
to indicate their location, depth interval, and orientation (i.e., top or bottom). 

Table 1. Core Summary. 

CORE 
MAXIMUM DEPTH 

SAMPLES PROCESSED 
METERS FEET 

1 17.7 58 Wet-screened modern surface (A horizon) 0.0-0.8 meters (0.0-2.5 feet), buried wetland soil (3Ag 
horizon) 3.4-3.5 meters (11.0-11.5 feet), and deeply buried wetland soil (5Ag horizon) 8.2-8.8 
meters (27.0-29.0 feet). 

2 12.8 42 Wet-screened weakly developed modern surface (AC horizon) 0.0-0.8 meters (0.0-2.5 feet), 
weakly developed buried soil (4AC horizon) 3.4-3.5 meters (11.0-11.5 feet), and deeply buried 
wetland soil (6Ag horizon) 8.4-8.5 meters (27.5-28.0 feet). Flotation processed ephemeral buried 
soil (2Ab horizon) 0.8-0.9 meters (2.5-3.0 feet). 

3 17.4 57 Wet-screened disturbed natural deposits (Ap horizon) 0.0-1.5 meters (0.0-5.0 feet), intact surface 
soil (A horizon) 1.5-2.4 meters (5.0-8.0 feet), and buried wetland soil (3Ag horizon) 4.3-5.2 meters 
(14.0-17.0 feet). Flotation processed deeply buried terrestrial soil (7Ab horizon) 15.7-16.0 meters 
(51.5-52.5 feet). 

4 14 46 Wet-screened disturbed natural deposits (Ap horizon) 0.0-1.8 meters (0.0-6.0 feet) and buried 
wetland soil (4Ag horizon) 7.9-8.5 meters (26.0-28.0 feet). 

5 17.4 57 Wet-screened modern surface (A horizon) 0.0-0.9 meters (0.0-3.0 feet), buried soil (3Ab horizon) 
4.4-5.0 meters (14.5-16.5 feet), and a portion of deeply buried marsh deposit (3Cg horizon) 9.4-9.8 
meters (31.0-32.0 feet). Flotation processed buried soil (2Ab horizon) 1.7-2.4 meters (5.5-8.0 feet). 

6 7 23 Wet-screened weakly developed modern surface (AC horizon) 0.6-2.1 meters (2.0-7.0 feet), 
buried soil (2Ab horizon) 2.1-2.4 meters (7.0-8.0 feet), and buried soil (3Ab horizon) 4.0-4.4 meters 
(13.0-14.5 feet). 
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All cores were transported to the Far Western lab, where they were opened, described, 
photographed, and subsampled. All cores were compared to determine the nature and variability of the 
underlying stratigraphy. To assess whether the deposits contained any identifiable archaeological 
materials, all buried soils, in addition to selected disturbed and marsh deposits, were flotation processed 
or wet-screened through 1/16-inch mesh and sorted for archaeological materials (see Table 1). Although 
relatively small, the core samples can reliably determine the: (1) presence or absence of potential 
archaeological materials; and (2) nature and extent of subsurface deposits. Detailed core descriptions are 
provided in Appendix B. 

Stratigraphic Identification and Soil Description 

Natural and/or cultural stratigraphy was identified whenever possible by carefully examining the 
deposits exposed in the cores. Stratigraphic units (strata) were identified on the basis of physical 
composition, superposition, relative soil development, and/or textural transitions (i.e., upward-fining 
sequences) characteristic of discrete depositional cycles. Each stratum exposed in a core was assigned a 
Roman numeral beginning with the oldest or lowermost stratum and ending with the youngest or 
uppermost stratum. Buried soils (also called paleosols), representing formerly stable terrestrial ground 
surfaces, were identified based on color, structure, horizon development, bioturbation, lateral continuity, 
and the nature of the upper boundary (contact) with the overlying deposit, as described by Birkeland et al. 
(1991), Holliday (1990), Retallack (1988), and Waters (1992), among others. 

Master horizons describe in-place weathering characteristics and are designated by upper-case 
letters. These are sometimes preceded by Arabic numerals when the horizon is associated with a different 
stratum (i.e., 2Cu); Number 1 is understood but not shown. The upper part of a complete soil profile is 
usually called the A horizon, with a B horizon being the zone of accumulation in the middle of a profile, 
and the C horizon representing the relatively unweathered parent material in the lower part of a profile. 
Lower-case letters are used to designate subordinate soil horizons (Table 2). 

Table 2. Key for Subordinate Soil Horizons. 

SUBORDINATE 
HORIZONS 

DESCRIPTION 

p Disturbed zone (e.g., artificial fill or plow zone). 
g Gleying from reduction or removal of iron. 
ox Oxidized iron and other materials (subsurface). 
k Enriched with pedogenic calcium carbonate 

Combinations of these numbers and letters indicate the important characteristics of each major 
stratum and soil horizon; they are consistent with those outlined by Birkeland et al. (1991), Schoeneberger 
et al. (2012), and the USDA Soil Survey Staff (2014). Due to the different processes involved in each 
landform’s formation, any one core may contain only a portion of the representative stratigraphy for an 
area. For this reason, after analyzing all strata identified in each core, strata of the same geologic origin 
(e.g.; wetland, river channel, etc.) were grouped into larger geologic units for the purposes of discussion. 
These units were designated with an Arabic numeral (1, 2, 3 etc.), beginning with the oldest unit identified 
and listed in Appendix B. 

Radiocarbon Samples and Dating 

Four samples of Non-cultural organic sediment were selected from Core 3 for radiocarbon analysis. 
The selection and submission of these samples were based on a careful consideration of the stratigraphy, 
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with the goal of constraining the age of the larger geologic units underlying the Study Area. These samples 
were submitted to Direct Accelerator Mass Spectrometer in Bothell, Washington, and valid dates were 
obtained on each sample using the Accelerator Mass Spectrometer (AMS) method. The dating methods and 
results are provided in Appendix C and Table 3. A high-precision calibration program known as CALIB 
ver. 7.0.4 was used to convert conventional 14C ages into calibrated years according to Reimer et al. (2013). 
Unless otherwise indicated, the radiocarbon results are reported as the calculated median probability 
before present (Telford et al. 2004). By convention, zero years before present (0 BP) equals 1950 AD. 

Table 3. Radiocarbon Dating Results from Organic Sediment in Core 3. 

SOIL HORIZON 
DEPTH IN 

METERS (FEET) 

CONVENTIONAL 
RADIOCARBON 

AGE BP 

AGE CAL BP 
(MEDIAN 

PROBABILITY) 

AGE RANGE CAL BP 
(2-SIGMA) 

LABORATORY NO. 

3Ag (top) 4.3 (14) 1996±34 1945 2005-1875 D-AMS 037486 
3Ag (bottom) 5.2 (17) 4367±35 4930 5040-4855 D-AMS 037487 
4Ag (top) 7.5 (24.5) 9338±44 10,555 10,680-10,420 D-AMS 037488 
7Ab (top) 15.7 (51.5) 27,376±114 31,240 31,430-31,050 D-AMS 037489 
Note: BP - Before Present; conventional radiocarbon age provided by the lab; cal BP - calibrated years before present; 
calibrated dates rounded to the nearest 5. 
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RESULTS 

No prehistoric archaeological materials were identified as a result of the exploratory coring. The 
stratigraphic findings are summarized below, followed by a discussion of landscape evolution of the 
Guadalupe River floodplain. 

STRATIGRAPHIC FINDINGS 

Six distinct geologic units underlie the Study Area and are described in detail below from 
oldest/deepest to youngest. These consist of: Lower Pleistocene Alluvium (Geologic Unit 1); River Channel 
(Geologic Unit 2); Upper Pleistocene Alluvium (Geologic Unit 3); Freshwater Wetland (Geologic Unit 4); 
Alluvial Basin (Geologic Unit 5); and Alluvial Floodplain (Geologic Unit 6). Artificial fill was not observed 
and shallow surficial disturbance was only noted in two cores. The presence/absence and depth of these 
units in each fore is summarized in Table 4. 

Table 4. Summary of Geologic Units Identified in Cores in Meters (Feet). 

CORE 

STUDY AREA GEOLOGIC UNITS 

6. ALLUVIAL 
FLOODPLAIN 5. ALLUVIAL BASIN 

4. FRESHWATER 
WETLAND 

3. UPPER PLEISTOCENE 
ALLUVIUM 2. RIVER CHANNEL 

1. LOWER 
PLEISTOCENE 
ALLUVIUM 

1 0-1.8 (0-6) 1.8-6.2 (6-20.5) 6.2-10.2 (20.5-33.5) 10.2-11.6 (33.5-38) 11.6-16.2 (38-53) 16.2-17.7 (53-58) 
2 0-1.5 (0-5) 1.5-6.1 (5-20) 6.1-10.8 (20-35.5) - 10.8-12.8 (35.5-42) - 
3 0-4.3 (0-14) - 4.3-8.5 (14-28) 8.5-12.2 (28-40) 12.2-15.7 (40-51.5) 15.7-17.4 (51.5-57) 
4 1.8-5.5 (6-18) - 5.5-10.1 (18-33) 10.1-12.5 (33-41) 12.5-14.0 (41-46) - 
5 0-2.4 (0-8) 2.4-5.0 (8-16.5) 5.0-10.1 (16.5-33) 10.1-12.5 (33-41) 12.5-17.4 (41-57) - 
6 0.6-2.4 (2-8) 4.0-5.8 (13-19) 5.8-7.0 (19-23) - -   
Note: No sample recovered from 2.4-4.0 meters (8-13 feet) in Core 6; Surficial disturbance observed in Core 4 from 0-1.8 meters (0-6 feet) 
and Core 6 from 0-0.6 meters (0-2 feet). 

Geologic Unit 1—Lower Pleistocene Alluvium 

Geologic Unit 1 consists of a single stratum of alluvium identified at the base of two cores (see 
Table 1). In Core 3 it exhibited a buried surface horizon (7Ab horizon, Figure 5) of black fine-grained 
alluvium that graded to alluvial parent material enriched in calcium carbonate (7Ck horizon, Figure 5) 
However, in Core 1 this geologic unit was devoid of a buried surface horizon and consisted only of alluvial 
parent material enriched in calcium carbonate. A sample of organic sediment from the top of the 7Ab 
horizon in Core 3 returned a radiocarbon date of 31,240 cal BP (see Table 3; Figure 5). Therefore this soil 
represents a period of landform stability during the Late Pleistocene that was buried by a river channel 
(Geologic Unit 2 described below) around 30,000 years ago. While the buried soil (7Ab horizon) in Core 3 
was processed for archaeological materials, the subsequent radiocarbon dating results indicated that this 
unit is far too old to harbor cultural deposits. 

Geologic Unit 2—River Channel 

Geologic Unit 2 consists of a laterally extensive single stratum of loose waterworn gravels and sand 
deposited within an active fluvial (i.e.; river or stream) channel (see 6C horizon Figure 5). It was identified 
in all cores at depths ranging from 10.8 to 17.4 meters (35.5 to 57 feet) below surface with the exception of 
Core 6 that encountered refusal above these depths. As this unit does not represent a stable terrestrial 
landform, it was not selected for processing to search for archaeological materials. Furthermore, 



 

Subsurface Geoarchaeological Testing 11 Far Western 
for the Caltrain Guadalupe River Bridge 
Replacement Project, San Jose, California 

radiocarbon dating of underlying and overlying geologic units indicate this river channel was active during 
the Late Pleistocene and is too old to contain archaeological materials. 

Geological Unit 3—Upper Pleistocene Alluvium 

Geologic Unit 3 consists of a single stratum of oxidized alluvial parent material devoid of a surface 
horizon (see 5Cox horizon Figure 5). It was identified in most cores at depths ranging from 8.5 to 12.5 meters 
(28 to 41 feet) below surface. The oxidized nature of this unit indicates it was deposited in a terrestrial 
environment, although given the lack of surface (A) horizon development it was not processed for 
archaeological materials. Radiocarbon dates from below and above this unit indicates that it was deposited 
during the terminal Pleistocene and therefore it has a low potential to harbor archaeological deposits. 

Geological Unit 4—Freshwater Wetland 

Geologic Unit 4 consists of multiple strata of soft fine-grained wetland deposits including black, 
organic-rich, marsh surfaces and gleyed (minerals in their reduced state due to deposition underwater in 
anoxic environment) aquatic sediments (see 3Ag/3Cg/4Ag/4ACg Figure 5). This geologic unit was identified 
in every core at depths ranging from 4.3 to 10.8 meters (14 to 33.5 feet) below surface. Prominent marsh 
surfaces were selected from several cores for wet screening for archaeological materials with negative 
results. Three radiocarbon dates were acquired from this geologic unit in Core 3 (Table 3; Figure 5). A date 
of 10,555 cal BP from a marsh surface near the base of this unit (4Ag horizon) indicates this wetland began 
to form at the onset of the Holocene. Above this, samples from the bottom and top of a thick stratified marsh 
surface horizon (3Ag horizon) returned dates of 4930 and 1945 cal BP, respectively. Collectively, this 
indicates that this wetland environment persisted in the Study Area for approximately 9000 years and 
spanned much of the Holocene. While this wetland and the resources within it would have been attractive 
to Native Americans in the vicinity, archaeological deposits are unlikely to be present due to the aquatic 
nature of this geologic unit. 

Geological Unit 5—Alluvial Basin 

Geologic Unit 5 consists of multiple strata of variable firm, fine-grained (clay) alluvium devoid of 
gravels with sporadic ephemeral soil development. The common presence of oxidization, calcium 
carbonate, and root holes demonstrates that this was a terrestrial landform distinct from the underlying 
wetland (Geologic Unit 4). The nature of this unit indicates that it is an alluvial basin characterized by fine-
grained, low energy deposition far from an active river channel, which are common geomorphic features 
in central California floodplains. Geologic Unit 5 was only observed in four cores at consistent depths of 
1.5 to 6.2 meters (5 to 20.5 feet) below surface. Given that it was limited in extent suggests that it was a 
transitional feature between the underlying wetland and overlying floodplain (Geologic Unit 6 described 
below). Radiocarbon dates underlying this unit indicate it was deposited after 1900 cal BP and therefore 
could harbor archaeological materials. However, weakly developed surface (A) soil horizons were sampled 
and processed in all four cores with negative results. 

Geological Unit 6—Alluvial Floodplain 

Geologic Unit 6 consists of variable brown loam with weakly developed surface and buried soils 
(see Ap/A/C/2Cg horizons Figure 5). It was distinguished from underlying Unit 5 primarily by coarser 
texture and friable consistency. It was identified at the surface of each core extending to depths of 1.5 to 5.5 
meters (5 to 18 feet). As with Unit 5, radiocarbon dates directly below this unit indicate it was deposited 
after 1900 cal BP, and therefore could harbor archaeological materials. Furthermore, recent excavations by 
the author at site SCL-690, Tamien Station, 0.5 kilometers (0.3 miles) south of the Study Area (reporting in   
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progress) identified that site as associated with a similar surface stratum as Unit 6 in the Study Area. 
Therefore, this unit had the greatest potential to harbor archaeological materials; however, none were 
identified despite processing disturbed surface layers, intact surface soils, and/or buried soils from Unit 6 
in each core. 

PALEOENVIRONMENTAL RECONSTRUCTION 

Stratigraphic and radiocarbon findings from this investigation indicate that Late Pleistocene age 
deposits (Geologic Units 1-3) too old to harbor archaeological materials underlie the Study area at depths 
below approximately 12.5 meters (33 feet). Furthermore, the vast majority of the Holocene (11,700 years 
ago to present) is represented by a freshwater wetland (Geologic Unit 4) that formed at the onset of the 
Holocene and persisted until about 1,900 years ago. After this time alluvial deposition by the Guadalupe 
River transitioned the landform of the Study Area to a terrestrial environment first by formation of an 
alluvial basin (Geologic Unit 5), and then a coarse-grained floodplain (Geologic Unit 6). Given this, it is 
probable that the freshwater marsh shown on the historical ecology map (see Appendix A) was previously 
much larger in extent and reduced in size by Late Holocene alluvial deposition. Lastly, as Units 5 and 6 are 
the only terrestrial Holocene age landforms underlying the Study Area, they are the only units that would 
be suspected to harbor archaeological deposits although none were identified during this investigation. 
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SUMMARY AND RECOMMENDATIONS 

Archaeological testing was conducted for the Caltrain Guadalupe River Bridge Replacement 
Project as it was considered by archaeological modeling and from previous nearby investigations to be 
highly sensitive for prehistoric archaeological resources. Identification efforts including drilling six cores 
within or adjacent to the proposed area of deep impacts. Cores were drilled to depths of 7.0 to 17.7 meters 
(23 to 58 feet) in order to reach a landform too old to harbor archaeological materials. Select samples from 
the cores (e.g., buried soils) were wet screened and/or flotation processed to test for the presence of 
prehistoric archaeological materials with negative results. Based on these findings, the area tested does not 
contain a prehistoric archaeological site and no further prehistoric archaeological identification efforts are 
recommend for the project as currently designed. 
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