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INTRODUCTION 

Project Desc1iption 

Alameda Point is an area located on the westerly portion of Alameda Island in the City of 

Alameda. Alameda Island lies along the eastern side of the San Francisco Bay, adjacent to the 

City of Oakland as depicted on Figure 1. The site is a portion of a former Naval Air Station that 

is rectangular in shape and is approximately 2 miles long and 1 mile wide. Within the Station is 

a major airfield (inactive), a deepwater port, ship maintenance facilities, single-family and 

barracks-type housing, and industrial, warehouse and recreational facilities. It is our 

understanding that Alameda Point Community Paitners and the City of Alameda currently intend 

to redevelop the site approximately in accordance with the Base Re-use Plan with a mixture of 

housing, commercial, retail, marine-related facilities, and open space uses. A conceptual plan for 

public transportation in the form of a gondola system connecting Alameda Point with the BART 

system in Oaldand is cmrently under study by others. 

The area encompassing Alameda Point was historically a combination of submerged lands, 

tideland, and dry land. Much of this portion of Alameda Island was formerly part of 

San Francisco Bay until the early 1900s when reclamation began in the area. The site was 

gradually filled using hydraulically-placed dredge spoils from the surrounding San Francisco 

Bay, the current Seaplane lagoon, and the Oakland Channel. Figure 3 illustrates the major 

reclamation events that occurred in the creation of the landmass. The area was commissioned by 

the Navy at the onset of World War II but later decommissioned in 1997. Because of the 

industrial nature of activities perfonned at the former Naval Air Station, an environmental effort 

is currently underway by the Navy, including soil and groundwater remediation activities, which 

will be completed before the Navy permanently abandons the site. 
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Scope of Services 

The scope of our services included the following: 

• Review of relevant geotechnical and geological data from previous reports prepared for the
Alameda Point site (approximately 100 documents) that included historical information,
subsurface data, maps, and boring logs.

• Conducting 20 cone penetration soundings and 6 soil borings to supplement existing data in
several site-specific areas of interest (Figure 4), as well as performing laboratory test work to
characterize soil properties from the given soil borings.

• Compilation of subsurface geotechnical data consisting of tabulating pe1tinent geotechnical
data from each boring or monitoring well location (e.g. fill thickness, depth to top and bottom
of Bay Mud, rate of consolidation of compressible material, and any other data that appeared
to be significant).

• Comparison of newly acquired information with previous findings.

• Development of a series of maps, overlays, and cross sections of the relevant data for the
proposed project depicting important opportunities and constraints.

• Providing preliminary assessments and recommendations based on the currently proposed
development plans.

Report Review 

ENGEO Incorporated reviewed approximately 100 engineering reports furnished by the United 

States Navy covering much of the miginal military development of the site from 1947. These 

reports were stored and catalogued by the Naval Facilities Engineering Command. 

Each report was reviewed for pertinent infonnation such as boring log and laboratory test data. 

In order to develop an understanding of the subsurface conditions and possible geotechnical 

constraints across the island, we segregated subsurface data into the following three general 

categories: (1) thickness of fill; (2) thickness of young Bay Mud; and (3) thickness of other older 

bay deposits. 

5687.1.001.02 
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SITE GEOLOGY AND SEISMICITY 

Various historical processes have formed the recent geology of the Alameda Point area and the 

topographic configuration and lithological variation of the landmass. A relatively thorough 

appreciation of the complex geological history of the site is important in trying to interpret and 

correlate between relatively widely spaced subsurface borings. A summary of the regional and 

local geology of Alameda Point follows. 

Regional Geology 

The San Francisco Bay Valley and the peripheral hill system which encloses it, in association 

with two main fault structures (the San Andreas and Hayward rift zones), make up the main 

geological features of the bay region. Diverse crustal movements within this system control the 

morphology and structural stability of the area. 

Because of its close proximity to the Pacific Ocean, the Bay Area's hydrologic, and thus, 

sedimentologic, conditions are dominated by relative sea level fluctuations and changes in the 

rate of precipitation. The Bay Area has experienced four episodes of intense erosion followed by 

four periods of massive deposition in recent geologic history. This process has resulted in the 

removal of large amounts of bedrock that have been subsequently covered by Pleistocene 

sediments to considerable depths. We are currently in an interglacial period in which the earth is 

warming. Dming this warming period, relative sea level has risen and heavy sedimentation has 

occurred in the bay valley (the well-documented Bay Mud). 

The Bay Area can thus be described as a region of depositional and erosional cyclisity with 

stratigraphic beds that increase in age with depth. The youngest deposits should be expected to 

be soft and unconsolidated, while the older horizons will be more indurated due to overburden 

pressure and severe in-situ weathering. 
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Local Geology 

Alameda Point is relatively level ranging in elevation from 0 to 20 feet above mean sea level 

(MSL). Regional geologic mapping by Crane (1988, Figure 5) indicates that the site is underlain 

by Holocene alluvial deposits. Regional mapping by Helley and Lajoie (1979) maps most of the 

site as Holocene Bay Mud and a small area in the eastern portion of the site as Pleistocene beach 

sand and dune sand (Merritt Sand). In general, the stratigraphy of Alameda Point from youngest 

to oldest consists of (1) artificial fill, (2) Bay Mud deposits, (3) Merritt Sands, and (4) Alameda 

Formation. Each of these units is discussed in subsequent sections of this report. 

Site Seismicity 

The site is not within a State of California Earthquake Fault Hazard Zone (1982). No faults are 

shown on published geologic maps crossing the site (Crane, 1988; Blake, et al., 1974; Jennings, 

1994; Wahrhaftig, et al., 1993; and Kahle and Goldman, 1966). 

Major active faults in the region include the San Andreas and San Gregorio faults located about 

12 and 17 miles to the southwest, respectively, and the Hayward and Calaveras faults located 

about 5 and 16 miles to the northeast, respectively, Figure 6. 

The site is located within a State of California Seismic Hazard Zone (2002) as shown on 

Figure 7. The site is within an area mapped as having liquefaction potential. 

As shown on Figure 8, portions of Alameda Point along the shoreline are mapped as having the 

potential for inundation by a tsunami (Ritter and Dupre, 1972). This map is based on a 

20-foot-high wave runup at the Golden Gate Bridge which would be of similar size to the

tsunami that struck Crescent City, California, in 1964. It should be understood that this tsunami 

wave would dissipate as it moves through the bay so that the wave height at the shoreline of the 

site would be considerably smaller and projected to impact only that area indicated on the map. 

5687.1.001.02 
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Besides inundation, tsunamis also have the potential for causing erosion and undermining trees 

and other vegetation. Other risks include contamination of drinking water, fires from ruptured 

tanks or gas lines, loss of vital infrastructure, etc. 

Ground Accelerations 

Ground shaking at a particular site resulting from an earthquake can be estimated from relationships 

between ground acceleration, earthquake magnitude, and distance from the causative fault. 

For this study, a probabilistic seismic hazard evaluation has been conducted. In this analysis, a 

computer program (EZ-FRISK, version 4.03) was used to model the seismic setting of the region 

and is able to explicitly account for uncertainty relating to the following factors: 

• Earthquake magnitude
• Rupture length
• Location of rupture
• Maximum possible earthquake magnitude
• Attenuation relationship

The program calculates, by summation from earthquake sources, the total average annual expected 

number of occurrences of an acceleration greater than each of several specified values. Once the 

annual probability is obtained, the probability of the level of ground acceleration being exceeded 

over a specified time period can be calculated by the following equation: 

p := 1 - e-pT

in which P is the probability of the level of ground acceleration being exceeded in T years and p is 

the annual probability of exceedance. 

The peak horizontal ground accelerations calculated from the probabilistic seismic hazard 

evaluation are presented on Figure 9 where the annual frequency of exceedence (p) on the ordinate 

is the inverse of the average return period. Attenuation relationships developed by Boore, Joyner, 
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and Furna! for soft soil sites were used in our analysis. The equations give ground motion in terms 

of moment magnitude, distance, and site conditions for strike-slip, reverse slip, or unspecified 

faulting mechanisms. · Site conditions are represented by the shear velocity averaged over the upper 

30 meters; recommended values of average shear velocity are given for typical rock and soil sites 

and for site categories used in the National Eaithquake Hazard Reduction Program's recommended 

seismic provisions. Using the relationship depicted on Figure 9, the probability of exceedence for 

various accelerations can be calculated for a 50- or 100-year design life using the above equation. 

This calculation has been made with the results presented on Figure 10. As shown on Figure 10, a 

horizontal ground acceleration of 0.35g is predicted to have a 10 percent probability of exceedance 

for a SO-year design life. Similarly, for a 100-yeai· exposure period, a horizontal ground 

acceleration of 0.48g is predicted to have a 10 percent probability of exceedance. These 

relationships may be used for preliminai·y analysis. However, a site response analysis which 

accounts for specific Bay Mud thicknesses may be appropriate for final design. 
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GEOTECHNICAL EXPLORATION 

Field Exploration 

In addition, a limited field exploration was conducted consisting of both exploratory borings and 

cone penetration tests. After reviewing copies of the Navy geotechnical reports for the locations 

of previous exploratory borings, we selected locations for our proposed eight test borings. The 

two borings planned for the seaplane lagoon were replaced by two cone penetration soundings. 

The borings were advanced using rotary-wash auger and split-spoon sampling techniques. In 

cases where Bay Mud was encountered, an Osterberg-type sampler was used. Samples from the 

borings were tested to verify our field classifications and for a variety of properties such as 

moisture content, plasticity, and, in cases of Bay Mud, consolidation and shear strength 

characteristics. The approximate locations of the exploratory borings from the Navy's rep01ts 

and from our field exploration are depicted on the Site Plan, Figure 4. Five different color 

symbols have been used to represent the boring locations and depths throughout the site. The 

data from each b01ing or monitoring well was manually refined to create a series of contour 

maps that were plotted on the current base map for the project. The logs of the six ENGEO soil 

b01ings and geotechnical test results are included in Appendix A. The borings were performed 

on December 11, 13, 16, 17, and 18, 2002. 

Twenty Cone Penetration Test (CPT) soundings were advanced to depths between 20 and 

120 feet to explore subsurface conditions. Two of the CPTs were located in the seaplane lagoon 

and required a barge-mounted rig. The locations of the CPT soundings were also chosen based 

on our review of the previous Navy exploration locations. The soundings were performed on 

December 3, 4, 5, 6, 9, 18, and 20, 2002. The CPT logs are presented in Appendix B. 

5687.1.001.02 
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Laboratory Testing 

Following drilling, we reexamined the samples in our laboratory to confirm field classifications. 

Representative driven samples and bulk samples recovered from our borings were tested for the 

following physical characteristics: 

CHARACTERISTIC 

Natural Unit Weight 

Natural Moisture Content 

Atterberg Limits 

Grain Size Analysis 

Consolidation 

Direct Shear Strength 

Unconfined Compressive Strength 

Tliaxial Test - UU 

TEST METHOD 

ASTMD-2216 

ASTMD-2216 

ASTMD-4318 

ASTMD-422 

ASTMD-4186 

ASTMD-3080 

ASTMD-2166 

ASTMD-2850 

LOCATION OF RESULTS 

WITHINTIDS REPORT 

Appendix A 

Appendix A 

AppendixB 

AppendixB 

AppendixB 

AppendixB 

AppendixB 

Appendix B 

Laboratory test results from samples recovered within the Alameda Point site are included in 

Appendices A and B as noted above. 

Subsurface Stratigraphy 

In general, artificial fill was encountered throughout the Alameda Point site. The fill generally 

varies in thickness throughout the site. The fill thickness was greatest in the southeastern and 

n01ihwestern potiions of the site. Young Bay Mud was encountered beneath the fill to the north 

of the seaplane lagoon with the greatest thickness, approximately 100 feet, occumng in an 

east-west direction in the vicinity of West Midway Avenue (Section A-A', Figure 15). A thin 

lens of Young Bay Mud was also observed beneath the fill in the southeastern corner of the site. 

Menitt Sands and the San Antonio formation sands were found directly beneath the fill in the 

southeastern portion of the site (approximately 60 to 70 feet in thickness) and dipping beneath 

the Young Bay Mud to the north and the west. As can be seen in Section B-B' on Figure 15, the 
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Yerba Buena Mud lies beneath the San Antonio formation. A brief description of each of these 

matelials is included as follows. 

A1tificial Fill. As a consequence of the land reclamation and plior construction activities at 

Alameda Point, a highly heterogeneous surficial layer of fill matelial exists on the surface. The 

fill matelial is composed of a mixture of sand, gravel, and clayey materials, much of which was 

dredged from San Francisco Bay and placed on an existing marshland. This layer can be 

characterized by abrupt and unpredictable changes in lithology, both laterally and vertically, in 

the soil profile. 

In some areas, the true thickness of fill material at Alameda Point is difficult to detennine 

because of the similarities between the fill, dredge spoils, and the underlying sedimentary 

deposits. Nonetheless, it is estimated that the thickness of fill material within the project ranges 

from 4 to 20 feet. 

The density of the fill material also varies throughout the site from loose to medium dense. 

Because groundwater is found very close to the surface throughout the site, a significant geologic 

hazard is the high potential for ground failure due to soil liquefaction during large earthquakes. 

This could potentially occur in loosely placed sandy fill material lying below the groundwater 

table. As noted above, the entire site lies within areas shown to have liquefaction potential on 

the State of California Seismic Hazard Zone Map (2002), Figure 7. Liquefaction occurred 

during the 1989 Loma Prieta earthquake in numerous sites throughout the San Francisco Bay 

Area that were underlain by similarly loose, sandy, saturated fill materials. 

Prior to the placement of the fill in the early 1900s, nearby oil refinelies and manufactured gas 

plant operations contributed to contamination in marshlands that were located historically at the 

western end of Alameda Island. The placement of fill over existing vegetation in these 

marshlands created a thin organic-rich peat layer known locally as the "marsh crust" (Figure 11) 

containing elevated levels of petroleum-related chemicals such as polycyclic aromatic 
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hydrocarbons. Excavation in this subsurface layer is regulated by City of Alameda 

Ordinance 2824, dated February 16, 2002. It appears from the review of boring logs completed 

as part of this project that the majo1ity of peat material found in the site stratigraphy is located in 

this horizon. 

Bay Mud. In most portions of the Alameda Point project, Bay Mud lies directly underneath the 

artificial fill. The Bay Mud Deposits consist of greenish gray to blue gray soft, plastic clay and 

silt as well as clayey and silty sand. 

The Bay Mud can be separated into two distinct units, Older Bay Mud and Younger Bay Mud. 

Stratigraphically, above the Older Bay Mud (sometimes separated by a thin sand interval) is 

Younger Bay Mud. This material is traditionally refen-ed to as Bay Mud and is characterized by 

silty clay that is highly compressible existing in a soft state. This upper unit of Bay Mud is 

lithologically similar to the dredge spoils in the overlying horizons. Our estimate of the depth to 

the bottom of the Young Bay Mud is illustrated in Figure 12. Older Bay Mud, the lower unit, is 

characterized by being partially preconsolidated and fairly stiff due to the overburden of 

Younger Bay Mud and artificial fill. The Older Bay Mud is thought to have been deposited 

during a previous interglacial period and was preconsolidated during the following glacial stage 

when sea levels were lowered (CDMG, 1969). 

Differential settlement problems have developed to various degrees in structures constructed at 

the site that are either suppo1ied directly on the fill overlying the Young Bay Mud, or by deep 

foundations systems that extend into the Young Bay Mud but do not penetrate into the stiffer 

supporting materials. These problems include the cracking of walls and slabs as well as the 

tilting or sagging of buildings. In the case of structures built using pile foundations supported on 

fiimer strata below the Bay Mud layer, the ground smrnunding the building has subsided. Many 

of the single-family residences built on the northeasterly portion of the site have reportedly been 

pa1iicularly affected by Bay Mud-related settlement problems. 

5687.1.001.02 
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Menitt Fo1mation. Quaternary deposits known locally as Menitt Sand underlie the Bay Mud. 

This material is a beach or near-shore deposit of fine-grained clean to slightly clayey or silty 

sand. Many of the more heavily loaded structures on the site are supported on pile foundations 

founded in Menitt Sand because of its favorable strength and settlement characteristics. 

San Antonio F01mation. This formation is composed of alluvium deposited in environments 

ranging from alluvial fans and flood plains to lakes and beaches. The unit is generally 

moderately dense to very dense sand and stiff to hard silt and clay. At Alameda Point, the upper 

part of the San Antonio Formation consists of medium-grained sand containing varying amounts 

of silt and clay, suggesting deposition in a deltaic environment (Foster Wheeler Environmental 

Corp., 2002). 

Yerba Buena Mud. The Yerba Buena Mud was deposited during an interglacial period and 

traditionally has been referred to as the Old Bay Mud, a homogeneous, widespread stratigraphic 

marker of the erosional smiace of the underlying Alameda Formation, developed during 

previous glacial periods. In the vicinity of Alameda Point, the unit consists of dark 

greenish-gray silty clay. The clay is generally very plastic and commonly very stiff to hard. 

However, there is a wide range of blow counts indicating local softer zones. The unit is estimated 

to be 55 to 90 feet thick at Alameda Point (Atwater et al., 1977, Rogers and Figures, 1991). 

5687. 1.001.02 
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Alameda Fmmation. Beneath the Yerba Buena Mud and extending to the bedrock are 

quaternary alluvial deposits of the Alameda Formation composed of continental and marine 

gravels, sands, silts, and clays. This formation includes both marine and non-marine deposits 

ranging from dense sand with lenses of gravel to lean hard clay. Regional projections suggest 

that the formation may be about 200 to 300 feet thick below the site area. 

Franciscan Formation. Alameda Point is underlain by Jurassic and Cretaceous age Franciscan 

bedrock including greenstone, chert, sandstone, and shale, with serpentinite as the predominant 

rock type. Bedrock is estimated at approximately 400 feet below the ground surface. 

Groundwater 

Since a rotary wash drill was used for the borings on this project, the actual depth to groundwater 

was determined only where drilling was discontinued in the evening and completed the 

following morning at the same location where water levels were allowed to stabilize. In general, 

we estimate the depth to groundwater to be approximately 4 feet. Groundwater levels are 

expected to vary depending on factors such as weather conditions, irrigation practices, and tidal 

influence. 

5687.1.001.02 
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CONCLUSIONS AND RECOMMENDATIONS 

Based on our interpretation of the site's subsurface conditions, the following geotechnical issues 

have been identified and should be addressed in a site-specific manner during the project 

development: 

• Consolidation and settlement of the Bay Mud Layer.
• Liquefaction and seismic hazards.
• Groundwater control and corrosivity.
• Structural stability of shoreline treatments.
• Installation and design of subsurface utilities.
• Requirements for a deep foundation system for a proposed aerial tramway across the site and

other heavily loaded structures.

In addition, it is our understanding that portions of the site will have to be raised in elevation to 

address areas within the 100-year flood plain identified by the Federal Emergency Management 

Agency (FEMA). 

Since development plans have not been finalized for the site, the types and locations of new 

structures to be built are not yet known. The foundation design for future buildings and facilities, 

however, will have to account for the subsurface conditions described herein. 

Consolidation and Settlement of the Bay Mud Layer 

Portions of the project are below the 100-year flood plain and will require additional fill matelial 

in order to meet FEMA requirements. Although the exact delineation of this area has not yet 

been determined, the preliminary study is shown on Figure 13. Most of this area is underlain by 

highly compressible Young Bay Mud material. As previously mentioned, the Young Bay Mud 

deposits are considered highly susceptible to compression from loads imposed by fill and 

structures. Because the Bay Mud thickness varies, the settlement will be differential in nature 

and all structural design will need to accommodate the anticipated total and differential 
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settlements. Based on surcharge loads estimated solely from additional fills placed above 

existing site grades for various thicknesses of Young Bay Mud, we estimate the following total 

settlement below: 

TOTAL ESTIMATED SETTLEMENT 
RESULTING FROM NEW FILL PLACEMENT 

(Settlement in inches) 

Additional Fill Thickness of Bay Mud (feet) 
Material 

(feet) 20 40 60 80 

1 2 4 5 6 
2 5 7 10 11 
4 9 14 18 21 
6 12 20 26 31 

100 

7 
13 
25 
36 

Structural loads created by proposed buildings placed on top of the additional fill material will 

create further settlement not represented in the above table. 

Without mitigation, consolidation of the Young Bay Mud deposits will continue for a long 

duration (20 years or greater). To mitigate long-term total and differential settlement, a number 

of mitigation measures may be considered appropriate depending on the critical nature of the site 

improvements, as well as the magnitude of anticipated settlements. One approach that has been 

successfully performed on many sites in the San Francisco Bay Area is "preconsolidation" of the 

compressible Bay Mud layer prior to site development to reduce the future long-term 

settlements. In general, preconsolidation of compressible soils can be achieved by the use of a 

surcharge fill-loading program. A surcharge program would involve the placement of temporary 

fills uniformly blanketing over future building areas until the desired degree of consolidation in 

these areas has occurred as determined by a site-specific settlement monitoring program. 

The duration period required to achieve the desired degree of settlement (typically approximately 

90 percent consolidation) could vary significantly across different areas of the site. In order to 
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accelerate the period required for consolidation of compressible soils, the release of pore 

pressures in the Bay Mud can be accelerated. One approach that is employed to accelerate pore 

pressure dissipation is the installation of closely spaced vertical permeable drains, i.e. "wick drains," 

extending through the compressible Young Bay Mud layer. This approach is used in 

combination with the surcharge program. The actual rate of consolidation for such a program 

will depend on actual surcharge loads and spacing of the wick drains. The actual height of the 

required surcharge fill for individual building sites is dependent on the total anticipated areal 

loads in the building areas, including proposed fill depths and the anticipated building loads. In 

order to develop uniform surcharge pressure, monitoring during surcharge construction is 

necessary. To establish a unifmm stress distribution in the Young Bay Mud, the surcharge fill 

should extend beyond the actual building footprints. After the desired degree of consolidation 

has occurred, the surcharge fill above building pad grades is removed. If special measures are 

performed to adequately mitigate and accelerate Bay Mud settlements, then the use of shallow 

foundation systems for structural support of buildings may be appropriate for smaller building 

footp1ints with light to moderate loads. For heavy building loads, the use of a deep foundation 

system, such as driven piles, is anticipated. 

Other alternates to the surcharge and wick drain approaches to reduce the impact of consolidation 

on the proposed future improvements and foundations may include one of the following: 

1. Supporting building foundation loads upon deep foundations (i.e. driven pile systems with
structural floor systems). However, although the structural support of the building is
provided by the deep foundations, near-surface elements under and surrounding the building
will remain susceptible to the effects of future settlements due to increased loads. Such
movements may impact utilities servicing the building, finished grades and drainage of the
building site, and the pe1formance of slabs-on-grade, pavements, and other surficial
improvements at the site.

2. If nominal additional surcharge loads or only minor loads are anticipated to be imposed over
areas underlain by Young Bay Mud, long-term total and differential settlements may be
within tolerable limits. Such measures may include employing lightweight compensation
loads to reduce potential settlements.
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3. Deep Dynamic Compaction (DDC): Deep dynamic compaction is accomplished by dropping
heavy weights on the ground surface to densify soils at depth, above and below the groundwater
level, eliminating the need to remove and replace. The effectiveness of DDC increases with the
particle size of the material to be densified and the amount of energy applied. In general,
coarse-grained soils, e.g., sands, will densify more easiliy and with less weight than fine-grained
soils such as clays. Soils with not more than 35 percent silt tend to be good candidates for
DDC.

The depth of improvement is related to the tamper weight and drop height, with improvement
depths of 10 to 30 feet. Dynamic compaction is typically performed over a pre-determined grid
pattern, with multiple passes over the grid on an offset grid common. Since grid spacing,
number of drops per impact point, applied energy and number of passes depend upon soil
conditions, ground response, and the dissipation of pore water pressure, comprehensive field
monito11ng and engineering judgment of ground response is imperative.

To determine the approp1iate mitigation measures and suitable foundations, site-specific 

design-level geotechnical explorations should be perfmmed to determine the local depths and extent 

of the Young Bay Mud deposits and the location and thickness and enginee11ng characteristics of 

the suppmting mate11al. 

Seismic Hazards 

Large (>M7) earthquakes have historically occurred in the Bay Area and many earthquakes of 

low magnitude occur every year. Ground shaking from an earthquake within the design life of 

the structures should be expected at Alameda Point. Seismic hazards can generally be classified as 

primary and secondary. The primary effect is ground rupture also called surface faulting. The 

common secondary seismic hazards include ground shaking, liquefaction, lurch cracking, lateral 

spreading, and tsunamis. 

Ground Rupture. The site is not within a State of California Earthquake Fault Hazard Zone and no 

known faults have been mapped within the site; therefore, the potential for ground rupture is 

considered low. 

5687.1.001.02 
April 8, 2003 16 



Ef\GEO 
INCORPORATED 

Ground Shaking. An earthquake of moderate to high magnitude generated within the San Francisco 

Bay Region could cause considerable ground shaking at the site. The presence of Bay Mud indicates 

a potential for significant ground motion amplification. Most buildings and other structures at 

Alameda Point were constructed prior to implementation of current seismic codes. Existing 

underground utility lines may be damaged from previous earthquake-generated ground motions. 

These hazards should be thoroughly evaluated and new facilities should be designed to current 

seismic standards. 

To mitigate the ground-shaldng effects, all structures should be designed using sound engineering 

judgment and the latest Uniform Building Code (UBC) requirements as a minimum. Seismic 

design provisions of current building codes generally prescribe minimum lateral forces, applied 

statically to the structure, combined with the gravity forces of dead-and-live loads. The prescribed 

lateral forces are generally considered to be substantially smaller than the actual peak forces that 

would be associated with a major earthquake. Consequently, structures should be able to (1) resist 

minor earthquakes without damage, (2) resist moderate earthquakes without structural damage but 

with some nonstructural damage, and (3) resist major earthquakes without collapse but with some 

structural as well as nonstructural damage. Conformance to the current building code 

recommendations does not constitute any kind of guarantee that significant structural damage would 

not occur in the event of a maximum magnitude earthquake; however, it is reasonable to expect that 

a well-designed and well-constrncted structure will not collapse or cause loss of life in a major 

earthquake. 

Liquefaction Potential. Soil liquefaction is a phenomenon under which saturated, cohesionless, 

loose soils experience a temporary loss of shear strength when subjected to the cyclic shear stresses 

caused by earthquake ground shaking. In our opinion, the potential for liquefaction at the site 

ranges from low to high and c01relates well with the thickness of artificial fill which is shown in 

Figure 15. The greater the thickness of artificial fill beneath the groundwater level, the greater the 

likelihood of liquefaction. We are aware of liquefaction occurrences at the former NAS Alameda 

resulting from the 1989 Loma Plieta. In the western portion of the former Naval Air Station, i.e., 
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within the limits of the airfield, settlements of approximately several inches to a foot were 

reported. However, relatively little liquefaction occurred to the east of the airfield in the area 

occupied by most of the buildings and other related base facilities. 

Mitigation of liquefaction can be accomplished by densification of the fill soils through deep 

dynamic compaction, particularly where the fill lies directly over the Merritt sands. Alternatively, 

large or heavy structures can be supported on deep foundations that extend through the potentially 

liquefiable soils. Smaller, lightly loaded structures such as single-family residential structures can 

be suppmted on thickened mat foundations. In the event that single-family homes are adversely 

impacted by differential settlement, leveling of foundations may be required. This type of leveling 

is generally performed using mud-jacking systems. Liquefaction could also result in damage to 

other improvements such as roadways and underground utilities. Without mitigation of 

liquefaction, repair of this type of damage should be anticipated. 

Lurching. Ground lurching is a result of the rolling motion imparted to the ground surface during 

energy released by an earthquake. Such rolling motion can cause ground cracks to form in weaker 

soil materials. Proposed construction of engineered fills underlying all developed portions of the 

project is expected to mitigate this potential hazard. 

Eaithguake-Induced Densification. Densification of loose sand above and below the groundwater 

level during earthquake shaking could cause settlement of the ground surface. In general, the 

mitigation measures described under the liquefaction section are expected to address this potential 

hazard. 

Lateral Spreading. Lateral spreading is a failure within weaker soil material that causes the soil 

mass to move towai·ds a free face or down a gentle slope during earthquake shaking. Review of 

shoreline protection plans indicates that the shoreline may be subject to lateral spreading dming a 

major earthquake. Our analyses indicate that approximately two feet of cumulative lateral 
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spreading displacement is possible along the southerly seawall and the seawall on the northerly 

shore of the seaplane lagoon if special stabilization methods to densify the sand or containment 

methods are not utilized. These analyses were based on an empirical relationship from Youd, 1993. 

To reduce the potential for adverse impacts from lateral spreading, we recommend that all 

improvements be set back at least 100 feet from the top of bank along the shoreline. Alternatively, 

lateral spreading mitigation should be perfotmed such as deep dynamic compaction which has been 

used successfully for similar subsurface conditions on bay front sites. Other methods such as 

removal and replacement incorporating geogrid reinforcing have also been used to mitigate lateral 

spreading. Additional site specific exploration and analyses will need to be conducted to assess the 

viability of these proposed methods. 

Tsunamis. Maps showing areas of potential tsunami inundation (Ritter and Dupre, 1972) 

indicate that portions of the site are within the area that would be impacted by tsunami waves 

having a 20-foot-high run up at the Golden Gate Bridge. The potential for tsunami impacts can 

be reduced by raising site grades or by constructing protective berms and sea walls. Generally, 

residential development is considered acceptable within a potential tsunami impact area provided 

warning systems and evacuation plans are developed. Improvements, such as schools, fire 

stations, and police stations, should not be located within a potential tsunami impact area. 

Additional recommendations for site planning can be found in "Designing for Tsunamis: 

Background Papers, March 2001 from the National Tsunami Hazard Mitigation Program 

(NTHMP)". 

Groundwater, Dewatering, and Conosivity 

Shallow groundwater exists throughout the site. Underground utility construction and 

demolition of existing underground utilities will likely require dewatering. The presence of sand 

deposits could result in difficult dewatering conditions. In addition, the bottom and sides of deep 

excavations may become unstable as a result of the high groundwater level. The actual method 
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of stabilization will need to be determined in the field based upon the conditions encountered. In 

cases where dewatering is conducted above Bay Mud deposits, the removal of groundwater may 

cause the Bay Mud to consolidate rapidly and potentially cause uncontrolled settlements. For 

this situation, dewatering should be kept to a minimum and be performed as quickly as possible. 

Groundwater quality may be a concern that could influence the measures that will be required for 

discharge of excavation dewatering. It is our understanding that contaminated groundwater 

exists on the site and that remedial treatment is in progress. Off hauling or on-site treatment of 

contaminated water could be very costly. The groundwater quality and appropriate measures for 

discharge of water will require further evaluation. 

Lastly, Bay Mud and sand are known to be very corrosive to ferrous metals and slightly 

corrosive to concrete. In general, below-grade metals and concrete should be protected. The 

degree and method of protection should be based on pH, resistivity, chloride, and sulfate content 

conditions tested on samples of soil that will come in contact with these construction materials. 

Shoreline Treatments 

The perimeter of Alameda Point is protected by rnbble-mound sea walls and rock slope 

revetments which require periodic maintenance and repair to maintain the integrity of shoreline 

protection. Three major shoreline elements exist within the project limits: the south shoreline, 

the bulkhead and rock slope revetments at the seaplane lagoon, and the northern shoreline. 

South Shoreline. The south shoreline is approximately 2,000 feet in length. According to a 

rep01t prepared by Geomatrix Consultants in 1986 for the Naval Facilities Engineering 

Command, no plans for the initial construction of this seawall could be located, but repairs to the 

wall have taken place occasionally, most notably in 1978 and 1981. It appears from reviewing 

this report that the westerly 500 feet of seawall are more susceptible to damage than the easterly 

1500 feet due to the recurrence of repair work in this pmt of the wall that has taken place since 
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its construction. While Figure 16 shows a cross section of typical repair work recommended for 

the seawall in a 1986 Geomatrix report in an area outside the subject site, the sections depicts the 

typical shoreline conditions which occur along the shorelines within the project limits. 

North Shoreline. Of the northerly shoreline, approximately 5,000 linear feet lie within the 

Alameda Point project limits and represent the southern limit of the Oakland Inner Harbor 

channel. Navy construction plans for the repair of the estuary storm sewer outfall system Rl-71, 

dated 1977, were found in the vault storage at Alameda City Hall West. The plans illustrate 

general shoreline repairs consisting of placement of additional rip rap in a trapezoidal 

configuration, 6 feet in width at the top and averaging about 5 feet in height to protect the 

shoreline. Repairs at abandoned Pier 5 consisted of a sheet pile installation. Further east of 

Pier 5, repairs also included construction of a concrete headwall and extension of the sewer with 

a new 54-inch-diameter outfall pipe. 

In our opinion, both shorelines will require detailed exploration and analysis to fuither define 

their current stability with respect to modern seismic criteria. Various mitigation measures are 

available: removing and replacing the existing bank material while reinforcing with geogrid; 

sheetpiles; and buried slurry walls. 

Seaplane Lagoon. The seaplane lagoon consists of a rectangular basin approximately 3,000 feet 

by 1,600 feet. It is bordered on the north by a concrete and steel sheet pile bulkhead and on the 

east and west by a rock slope revetment. Four seaplane ramps extend from the north bulkhead. 

According to a report prepared by Moffatt and Nichol (M&N) in 2001, the northern bulkhead 

was reportedly in fair condition, but the need for repair work was documented. Specific 

maintenance issues included broken batter piles, spalling of the concrete cap, and cracking in a 

portion of the wall. In some sections, a separation between the wall from the upland area it 

supp01ts was noted. The cost of partial demolition and repair, as described in the M&N report, 

was estimated at $1,000,000. 
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Tramway Foundation 

As part of our subsurface exploration, two CPT soundings were conducted in the seaplane 

lagoon along the proposed alignment of the aerial tramway using a barge-mounted rig. Both of 

the soundings met refusal at approximately 20 feet below the bottom of the seaplane lagoon in 

dense sandy material. Therefore, further exploration consisting of deep rotary wash test borings 

will need to take place after the aerial tramway structural engineer has furnished actual design 

loads for the project. The subsurface conditions in Boring B7, just east of the seaplane lagoon, 

indicate that dense to very dense sands occur beneath the fill to depth of at least 95 feet. We 

anticipate that deep foundations for the tramway facilities will be founded in these deep 

competent deposits. 

Section C-C' on Figure 14 shows a cross-section of the subsmface along the route of the 

proposed aerial tramway. It should be noted that any tower built next to the estuary would 

require a foundation system penetrating below the nearly 100 feet of Bay Mud situated at that 

location along the proposed tramway route. This constraint should be discussed in detail with 

the structural engineer for the tramway project as pmt of the preliminary planning process. 

Utilities 

It is our understanding that the existing wet and dry utilities at the site will be replaced with 

utilities meeting cunent standards. The construction of the new utilities will need to be 

coordinated with the mitigation of the geotechnical issues at the site. For example, portions of 

the site need to be raised due to potential flooding. The additional fill required to raise the site 

will result in settlement due of consolidation of the Young Bay mud deposits beneath portions of 

the site. The fill placement and consolidation should take place prior to final utility construction. 
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As discussed earlier, portions of the site will also require mitigation of potential liquefaction. As 

deep dynamic compaction is being considered as a means of mitigation, DDC should also be 

performed prior to final utility construction. 

Additional Exploration 

The currently available geotechnical data should allow the developers to proceed with the 

planning phases and simultaneously undertake focused, supplemental site-specific subsurface 

explorations requiring additional subsurface exploration in order to complete the foundation 

design and land development plans. 
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LIMITATIONS AND UNIFORMITY OF CONDITIONS 

This report is issued with the understanding that it is the responsibility of the owner to transmit the 

information and recommendations of this report to developers, contractors, buyers, architects, 

engineers, and designers for the project so that the necessary steps can be taken by the contractors 

and subcontractors to carry out such• recommendations in the field. The conclusions and 

recommendations contained in this report are solely professional opinions. 

The professional staff of ENGEO Incorporated strives to pe1form its services in a proper and 

professional manner with reasonable care and competence but is not infallible. There are risks of 

earth movement and property damages inherent in land development. We are unable to eliminate 

all risks or provide insurance; therefore, we are unable to guarantee or warrant the results of our 

work. 

This report is based upon field and other conditions discovered at the time of preparation of 

ENGEO's work. This document must not be subject to unauthorized reuse, that is, reuse without 

written authorization of ENGEO. Such authorization is essential because it requires ENGEO to 

evaluate the document's applicability given new circumstances, not the least of which is passage of 

time. Actual field or other conditions will necessitate clarifications, adjustments, modifications or 

other changes to ENGEO's work. Therefore, ENGEO must be engaged to prepare the necessary 

clarifications, adjustments, modifications or other changes before construction activities commence 

or further activity proceeds. If ENGEO's scope of services does not include on-site construction 

observation, or if other persons or entities are retained to provide such services, ENGEO cannot be 

held responsible for any or all claims, including, but not limited to claims arising from or resulting 

from the performance of such services by other persons or entities, and any or all claims arising 

from or resulting from clatifications, adjustments, modifications, discrepancies or other changes 

necessary to reflect changed field or other conditions. 
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KEY TO BORING LOGS 

MAJOR TYPES DESCRIPTION 

:10 GRAVELS CLEAN GRAVELS WITH ;i GW -- Well graded gravels or gravel-sand mixtures,:0 
MORE THAN HALF LITTLE OR NO FINES t-- \l 

,O, GP -- Poorly graded gravels or gravel-sand mixtwres 
� :1 

COARSE FRACTION 
O:c IS LARGER THAN 

I
GM -- Silty gravels, gravel-sand and silt mixtures :,t-- NO. 4 SIEVE SIZE GRAVELS WITH OVER (l)il'. ... nu 12 % FINES GC -- Clayey gravels, gravel-sand and clay mixtures Qc.9w

(I)"' Iii 
o'.'i- SANDS 

I SW -- Well graded sands, or gravelly sand mixtures UJ J(/)
;;;r-- MORE THAN HALF CLEAN SANDS WITH 
�� COARSE FRACTION LITTLE OR NO FINES 

:.-.::::,,::: SP -- Poorly graded sands or gravelly sand mixtures to u_ IS SMALLER THAN WO NO. 4 SIEVE SIZE -:':\ ::,(I) u_ SM -- Silty sand, sand-silt mixtures ;Ji;;! SANDS WITH OVER ..... •' 

0:C 12 % FINES � SC -- Clayey sand, sand-clay mixtures " 
"' ML -- Inorganic silt with low to medium plasticity UJ UJO'. J

��w S!LTS AND CLAYS LIQUID LIMIT 50 % OR LESS 
� CL -- Inorganic clay with low to medium plasticity

(I)(/)> ---'JUJ r - OL -- Low plasticity organic silts and clays 6�00 -
(I) 0 
0:, 0 

MH -- Inorganic silt with high plasticity UJ u. \l
�Oz 
� u_ « SILTS AND CLAYS LIQUID LIMIT GREATER THAN 50 % CH -- Inorganic clay with high plasticity el� I ' :c t--

Wz 
OH -- Highly plastic organic silts and clays ff� ,, ,, 
PT -- Peat and other highly organic soilsHIGHLY ORGANIC SOILS 

II 

GRAIN SIZES 

U.S. STANDARD SERIES SIEVE SIZE CLEAR SQUARE SIEVE OPENINGS 
200 40 10 4 3/4" 3" 1 " 

SILTS 1 SAND GRAVEL 
AND 

ICLAYS FINE I MEDIUM I COARSE FINE I COARSE COBBLES BOULDERS 

RELATIVE DENSITY CONSISTENCY 
SILTS AND CLAYS STRENGTH' BLOWS/FOOT 

SANDS AND GRAVELS BLOWS/FOOT (S.P.T.) 
(S.P.T.) VERY SOFT 0-1/4 0---2 

VERY LOOSE 0-4 SOFT 1/4-1/2 2-4
LOOSE 4-10 MEDIUM STIFF 1 /2-1 4-8
MEDIUM DENSE 10---30 STIFF 1-2 8-15DENSE 30-50 VERY STIFF 2-4 15---30VERY DENSE OVER 50 HARD OVER4 OVER 30 

MOISTURE CONDITION 
DRY Absence of moisture, dusty, dry to touch MINOR CONSTITUENT QUANTITIES (BY WEIGHT) MOIST Damp but no visible water 
WET Visible freewater TRACE Particles are present, but estimated to the less than 5% SATURATED Below the water table SOME 5 to 15% 

SAMPLER SYMBOLS WITH 15 to 30% 

I 
........ Y 30 to 50% 

Modified California (3" O.D.) sampler

a California (2.5" O.D.} sampler LINE TYPES 

� S.P.T. - Split spoon sampler
Solid - Layer Break 

[I] Shelby Tube ------ Dashed - Gradatlonal or approximate layer break 

□ Continuous Core 
GROUND-WATER SYMBOLS 

� Bag Samples
SJ_ Groundwater level during drilling 

' 

l\'.:fl Grab Samples :?. Stabilized groundwater level 
NR No Recovery

ENGEO (S.P.T.) Number of blows of 140 lb, hammer falling 30" to drive a 2-inch O.D. (1-3/8 inch I.D.) sampler 

INCORPORATED • Unconfined compressive strength in tons/sq. ft., asterisk on log means determined by pocket penetrometer 
EXCELLENT SERVICE SINCE f97l 
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:g 40 

DATE OF BORlNG: December 11, 2002 

SURFACE ELEVATION: Approx. 5 feet (2 meters) 

DESCRIPTION 

SAND (SP), browri, medium dense, fine to medium grained. 

SILTY CLAY (CH), gray, medium stiff, wet, highly plastic. 
Wet, some shells. (Bay Mud) 

Poorly-graded SAND (SP), gray, IIledium dense to dense, fine to mediu 
grained. 

Percent Passing Sieve No. 200 = 8.1 

Poorly-graded SAND (SP), gray, medium dense, fine to medium grained 
Percent Passin Sieve No. 200 � 7.5 

SILTY CLAY (CH), gray to olive gray, saturated, highly plastic, shells 
present. (Bay Mud) 

Consolidation test see sheet Cl 
TxUU � 630 ( I 700) 

BLOWS/FT. 

26 

7 

35 

14 

PUSH 

PUSH 

qu IN PLACE 

UNCON 
STRENGTH DRY MOIST. 

(TSF) UNIT CONTENT 

WEIGHT 

*FIELD 
PENET. %DRY 

APPROX
(PCF) WEIGHT 

+1.0*

24.2 

24.4 

"�-"-----"'----..LI--1----- ----------- ------ - - ---+----'--- -----..l---�-"----� 

i6ENGEO ALAMEDA POINT BORJNG NO.: B-1 

LOGGED BY: J. Buck 

Cl!ECKEIJII " 

FIGURE 
NO. 

§ INC OR PORAT ED ALAMEDA, CALIFORNIA 
ffi L

1_,,_,._,00_1_'_'"_TI_A_ss_o_,_11x_cc_•,_u,_"'-E�-------------------- -----LP_R_o_J_._N_o_.:_5_6_87_._1_.0_0_1_.0_2_c�h��=-'-----�



q 
DATE OF BORING: December 11, 2002 

::i :l Ul 

� 
.., 

SURFACE ELEVATION: Approx. 5 feet (2 meters) 
� z

"' Ul :a !;; 
le. 

::, ;::: 
z 

Ul «: '" 
t "' .., u 0 0 f-- "' .., 11: Ul lil :a DESCRlPTION q 

� 0 >-
q 0 f--

el 

13 

45 Some sand lenses. 

14 

15 

50 

16 

Torvane � .1 (TSF) 

1-10 
Very soft. 
Less shells. 

55 
TxUU � 440 (2710) 

17 

18 

- 60

19 

65 

20 

Torvane � .08 to .1 (TSF) 

1-11 Very soft. 

21 

70 

M 
-22

75 Torvane � .1 to .14 (TSF) 
23 Consolidation test see sheet C2 

� Very soft to soft. 
ci TxUU � 1150 (3700) 

<, 24 

80 

"' 

'"ENGEO ALAMEDA POINT 

fil I N C OR P O RAT E D ALAMEDA, CALIFORNIA 

qu 

UNCON 
BLOWS/FT. STRENGTH 

(TSF) 

*FIELD
PENET. 

APPROX. 

PUSH 

PUSH 

PUSH 

PUSH 

BORING NO.: B-1 

LOGGED BY: J, Buck 

IN PLACE 

DRY 

UNIT 
WEIGHT 

(PCF) 

l11EC�EIIU\ 

MOIST. 
CONTENT 

¾DRY 

WEIGHT 

FIG8RE 
N. 

� )971 •WOl' JO YEARWFEXCELLENCE PROJ. NO.: 5687.} .QQJ.02 
,;Jc_ _______ ....L _________ ___________ ___ _1_ ________ _J�Jle'cuSLL._ ___ _J 
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2ENGEO 

DATE OF BORJNG: December 11, 2002 

SURFACE ELEVATION: Approx. 5 feet (2 meters) 

DESCRIPTION 

Torvane = .12 to .14 (TSF) 
Soft. 

More sand. 
TxUU = 2065 (4690) 

Becoming very stiff. 

More sand. 

From I 00 to 120 feet. (Bay Mud) 

Torvane = .3 (TSF) 
Medium stiff. 

Torvane = .25 (TSF) 
Medium stiff to stiff. 

From 120 to 139 1/2 feet.

ALAMEDA POINT 

qu 
UNCON 

BLOWS/FT. STRENGTH 
(TSF) 

*FIELD
PENET. 

APPROX. 

PUSH 

PUSH +2.5*

35 2.5* 

20 +1.0*

30 +1.0*

BORING NO.: B-1 

LOGGED BY: J. Buck

IN PLACE 

DRY 
UNIT 

WEIGHT 

(PCP) 

CltECKWUY 

MOIST. 

CONTENT 

%DRY 

WEIGHT 

28.7 

FIGURE 
NO. 

� I N C OR P O R AT E D ALAMEDA, CALIFORNIA @�l-"_l·_'"_"_''_"_'_"_s_o,_Ex_,._,1._cc_"'_''�------- ----------------j__PR_o_1_._N_o_.:_5_68_7_.l_._oo_1_.0_2__J�j)"'�1LL ___ _J
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0 INCORPORATED 
In! -lOm • JO )'FARSOl'l\XCEI.LENCE 
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DATE OF BORJNG: December 11, 2002 

SURFACE ELEVATION: Approx. 5 feet (2 meters) 

DESCRIPTION 

Torvane - .25 (TSF) 

Medium stiff. 

More silt. 
SILTY CLAY to CLAY (CH), gray, very stiff, moist, plastic.PI - 43 

SILTY CLAY to CLAY (CH), very stiff.PI -46 

Bullom ufboring al approximately 139 1
/2 feet.

Groundwater encountered at 4 1
/2 feet during drilling. {Measured

12111/02) 
TxUU = Unconsolidated Undrained Triaxial 
Shear Stress (psi)- 3800 
Confining Pressure (psi) - ( 4200) 
PI= Plasticity Index 

ALAMEDA POINT 

ALAMEDA, CALIFORNIA 

qu 

UNCON 
BLOWS/FT. STRENGTH 

(TSF) 

*FIELD
PENET. 

APPROX. 

29 +1.0*

63 +4.0*

40 +2.5*

BORJNG NO.:_ B-1 

LOGGED BY: J. Buck 

PROJ. NO.: 5687.1.001.02 

IN PLACE 

DRY 

UNIT 

WEIGHT 

(PCF) 

MOIST. 

CONTENT 

%DRY 

WEIGHT 

43.0 

43.9 

FIGURE 
NO. 



DATE OF BORING: December 16, 2002 qu 

� � f--------------------------1 UNCON 
IN PLACE 

' 0 " 

�s 

I- 10 3
" 

-- ,s I-

5 

�20 ---6 

7 

8 

9 
'-30 

IO 

II 

8
g 12 
�1--40 :g 

3-1

3.3 

3.4 

3.5 

z � SURFACE ELEVATION: Approx. 4 feet (I meters) BLOWS/FT. STRENGTH

OU� � 
(TSP) 

3 
0 

.., �
d r:; 
3 

DESCRIPTION 

p Poorly-graded SAND (SP), brown, medium dense, wet, fine to 
/ medium grained, some silt. 

1 -.:.:·:.<" '5j_ Percent Passing Sieve No.200 = 4,0

·::/ .. '
l-:·->.-1.<· ··. 
·: -::.-··· .. 

It 
\( 

�v-:·-:•i.: 
. •·. 
::.-_·.-

:-·._: .·::., 

:-•. 

/· 
I/.·•
<•-:_: 
::· _: .· :· 

1\ 
·:

. 

I-
..

·::.

I< .·.· 
:.:·. · . 
. ·.·.

I<•-••·• 
::. 
Ji 
.· 

Poorly-graded SAND (SP), brown, loose, wet, trace silt, with
intermittent lenses of Bay Mud. 

Percent Passing Sieve No. 200 = 4.7 

SILTY SAND (SM), gray, medium dense, wet, fine to medium grained.
Percent Passing Sieve No. 200 = 20.8 

Poorly-graded SAND to SILTY SAND (SP-SM), brown, very dense,
wet, fine to medium grained, some clay, silt. 

Same as above . 

17 

7 

22 

50/6" 

45 

*FIELD 
PENET. 

APPROX.

3-6 L
27 

2ENGEO LOGGED BY: J. Buck 
ALAMEDA POINT BORJNG NO.: B-3 

� 1 N C O R P O RAT E D ALAMEDA, CALIFORNIA 

DRY 
UNIT 

WEIGHT 

(PCF) 

106 

MOIST. 
CONTENT 

%DRY 
WEIGHT 

3.7 

26.1 

19.7 

23.6 

19.1 

FIGURENO. 

iij l97l·2001'JOYE/\RSOFEXCEl!.ENCE PROJ.N0.:5687.1.001,02 
l um.c;;��Y 

�-------�---------------------�--------..L_c'O',"-i _ ___ � 
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�,ENGEO 
!'I 1197�- �o� 1� :ilB�: E�.!E��B 

DATE OF BORING: December 16, 2002 

SURFACEELEVATION:Approx,4feet (l meters) 

DESCRIPTION 

Poorly-graded SAND to SILTY SAND (SP-SM), continued. 

Same as above. 

ALAMEDA POINT 

ALAMEDA, CALIFORNIA 

qu IN PLACE 

UNCON 
BLOWS/FT. STRENGTH DRY 

(TSF) UNIT 

WEIGHT 

*FIELD

PENET. 
APPROX. (PCF) 

60 

50/5" 

64 

( 

50/3.5" 

BORING NO.: B-3 

LOGGED BY: J. Buck 

PROJ. NO.: 5687.1.001.02 \
CHF

;;�\' 

MOIST. 

CONTENT 

%DRY 

WEIGHT 

22.6 

22.6 

19.6 

22.9 

FIGURE 
NO. 
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�ENGEO 

i'l 

,t,,� :,2 !�'�A�:,�,:'�"� 

DATE OF BORING: December 16, 2002 

SURFACE ELEVATION: Approx. 4 feet (1 meters) 

DESCRIPTION 

Trace Bay Mud. 

Old Bay Mud. 
SILTY CLAY (CH), olive gray, stiff, moist, highly plastic. 

SILTY SAND (SM), olive grey, very dense, wet, medium to fine 
graim�t.l. 

Possible Bay Mud lens. 

Bottom of boring at approximately I 20 1/2 feet.
Groundwater encountered at 4 feet during drilling. (Measured 12/16/02) 

ALAMEDA POINT 

ALAMEDA, CALIFORNIA 

qu IN PLACE 
UNCON 

BLOWS/FT. STRENGTH DRY 
(TSF) UNIT 

WEIGHT 

*FIELD
PENET. 

APPROX (PCF) 

35 

50/411 

50/4" 

60 

BORING NO.: B-3 

LOGGED BY: J. Buck 

PROJ. NO.: 5687.1.001.02 l"1!EC;:�:1· 

MOIST. 
CONTENT 

%DRY 

WEIGHT 

40.7 

22.0 

20.3 

21.3 

FIGURENO. 



Q 
DATE OF BORING: December 17,2002 

"' "' z 

� "' <: 

! 
"' 

� z SURFACE ELEVATION: Approx. 4 feet (1 meters) "' ;;: i;; 0 
Cl 

§ 
<: 

6 z "' "-
t "' 0 

i 0 "' "' "'

� 
_, "' DESCRIPTION Q "" • >-

Q g .... 

-0 ' m 8 inches of ASPHALT pavement. 

(. :{;/ Poorly-graded SAND (SP), brown, dense, moist, fine to medium grained
I 5.1 

�s 

'2 

5-2 

'-10 3

' '4 5-3 

�1s 

5 

5.4 

........ 20 
6 

' 7 5-5

L..25

8 

9 
�30 

5-6

5.7 

I\ 

I 
It I<·•·•
:, ·.· 
::.1: .. 
. ·.:1·.:
\,.1. ··•· \,i:.r.• ·- -1·.·
:·(·: . 

:_:_ :t·I/ 

. •  

:-::. :.: 

.. 

. ,• 

: ·::
:_:/.' 

gENGEO 
@ INCORPORATED 
� I'll] • ;{1(11 '�o YEARS or EXCEI.LENC.'E 

Saturated, medium dense. 
Percent Passing Sieve No. 200 = 3.8 

SILTY SAND (SM), gray, medium dense, saturated, fine to medium 
grained, 

Brown sand. 
Black with organics (silty sand). 
Grey. 
Percent Passing Sieve No. 200 = 5.3 

Brown sand/grey sand . 

Brown sand, 

ALAMEDA POINT 

ALAMEDA, CALIFORNIA 

qu 

UNCON 
BLOWS/FT. STRENGTH 

(TSF) 

*FIELD
PENET. 

APPROX. 

31 

15 

13 

16 

16 

47 

61 

BORING NO.: B-5 

LOGGED BY: J. Buck 

IN PLACE 

DRY 

UNIT 

WEIGHT 

(PCF) 

MOIST. 

CONTENT 

%DRY 

WEIGHT 

20.0 

23.1 

24.9 

24.0 

22.8 

24.0 

FIGURE 
NO. 
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-60 

19 
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20 
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21
' 70 

C

§1 80 

� 
,-

5-8

5-9

DATE OF BORING: December 17,2002 qu 

� � >--------------------- ---------1 UNCON 
z �"' SURFACE ELEVATION: Approx.4 feet (I meters) BLOWS/FT. STRENGTH 
9� � 

U� ::i 
0 

..., � 

g i:: 
DESCRIPTION 

-,.-,---:_:1:•.' 
·.".. /· SILTY SAND (SM), continued.
·:_:_1::.-i-:, 
. :: -:: More clay (but brownish color)

+.:· ·.1·.: 

11'·.1·_: 
-:_:(l:.
.. 
·. ' "  .. -

:·· :�. \ 
:·:: . 

i·\{ 
.. _:_1\"1 ·• 

'-': 

Old Bay Mud. 
SILTY CLAY (CH), gray.

52 

50/6" 

*FIELD 
PENET.

APPROX

5_ 1 0 �.:::i:.:-1\"-
·: :f L:•�-_S_I_L_TY_S_A_ · _N_D___c(S_M_:c),_:g:...ra

_:y_:_,_d_e_ns_e_:_, _sa_tu_ra_te_d_:_,_fi_n_c_to_n_1_e_d1_· u_n_, ::gr_a_in_e_d_. �
Bottom of boring at approximately 70 feet. 

50/5" 

Groundwater not recorded. 

BORING NO.: B-5 

LOGGED BY: J. Buck 

IN PLACE 

DRY 
UNIT 

WEIGHT

(PCF) 

MOIST. 

CONTENT 

%DRY 
WEIGHT 

19.5 

27.I

FIGURE
NO. ALAMEDA POINT 

ALAMEDA, CALIFORNIA PROJ. NO.: 5687,1,001.02 l
'-11£

;::

¥ 



DATE OF BORING: December 18, 2002 qu 
UNCON 

BLOWS/FT, STRENGTH 
(TSF) 

IN PLACE 

f-Q 

-5

2 

1-10 1-3 

4 

f- [5 

1---20 f-6 

r-25 

-30
-

" 

"'e 
� 
Ot---35

<� 
el 
g 
�h-40 � � 

7 

8 

9 

HO 

11 

12 

6-1 

6-3

6,4 

6,5 

6-6 

6-7 

� "' SURFACE ELEVATION: Approx. 4 feet (1 meters)z � 

§ �f--------------------------,
0 0..., le. '" 
8 .... 

.,....,....,.c'" 
I •. 

_.,_ 

. ·.:1·:.
<_:_1:•."L•:: 

-:::_}{�.-
. ·•-•-·•-· 

DESCRIPTION 

Poorly�graded SAND (SM), brown, medium dense, moist, saturated, 
with some silt. 
Percent Passing Sieve No. 200 = 40.8 

·.-·l•:· Dense, saturated, trace shells.
:: :.-: ·:: Percent Passing Sieve No. 200 = 5.0

.· -· 

\/:-·. 

SILTY SAND (SM), gray to olive, loose, saturated. 

Percent Passing Sieve No. 200 = 38.4 

Poorly�graded SAND (SP), brown, dense, saturated, fine to medium 
grained, Percent Passing Sieve No. 200 = 24.0 

More dense. 
Percent Passing Sieve No. 200 = 12.1 

SILTY SAND to SAND (SP-SM), olive brown, very dense. 

SIL TY SAND (SM), gray to olive, very dense, saturated, fine to 
medium grained. 

Percent Passing Sieve No. 200 = 15.1 

37 

16 

5 

45 

52 

73 

72

*FIELD
PENET. 

APPROX. 

DRY 
UNIT 

WEIGHT 

(PCP) 

MOIST. 
CONTENT 

%DRY 
WEIGHT 

"'�-'--L... _ _  __LJ __ f--- ------------------------+-----'----�L---�--'-----, 

ENGE O ALAMEDA POINT BORJNG NO.: B-6 
'° .· LOGGED BY J. Buck 

FJGURENO. 

fil I N C O R P O RAT E D ALAMEDA, CALIFORNIA "''"""" 
ffi

L'_"_'-_"_'"'_._'"_xr_-,_Rs_o_,_"_"_'L_u._�'_'_,__ ______ ___________________ LP_R_o_J ___ N_o_.:_5_6_8_7_.1_.0_0_1_.0_2�1�.Q2"="'-�----� 
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INCORPORATED 
19"11 _ ;001 ' JO YE,\R,� 01' l;XCl!I.LENCE 

DA TE OF BORING: December 18, 2002 qu IN PLACE 
UNCON 

SURFACE ELEVATION: Approx. 4 feet (I meters) BLOWS/FT. STRENGTH DRY MOIST. 
(TSF) UNIT CONTENT

WEIGHT

DESCRIPTION *FIELD
PENET. %DRY 

APPROX. (PCF) WEIGHT 

SILTY SAND (SM), continued . 

SAND with some silt (SM), olive brown, very dense. 
50/6" 

72 

SILTY CLAYEY SAND (SM), dark greenish gray, dense. 
38 

Bottom of boring at approximately 70 1/2 feet.
Groundwater not recorded. 

BORING NO.: B-6 FIGURE
ALAMEDA POINT NO. 

LOGGED BY: J. Buck 
ALAMEDA, CALIFORNIA I Cl'IECl:FJ)B\" 

PRO!. NO.: 5687.1.001.02 
.b..r,1. 
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INCORPORATED

197] -lOO] qo YEARS Ol'EXCEI.LE NCE 

DATE OF BORING: December 13, 2002 

SURFACE ELEVATION: Approx. 4 feet (I meters) 

DESCRIPTION 

Poorly-graded SAND (SW-SM), black, moist, dense, medium to fine 
grained, some silt. 

Poorly-graded SAND (SW-SM), gray, saturated, loose, fine grained . 

Percent Passing Sieve No. 200 = 8.6 

Poorly-graded SAND (SP), brown, dense, saturated, fine to medium 
grained, trace silt. 

Becomes (SP-SM) Percent Passing Sieve No. 200 = 11.2 

ALAMEDA POINT 

ALAMEDA, CALIFORNlA 

qu IN PLACE 
UNCON 

BLOWS/FT. STRENGTH DRY 
(TSF) UNIT 

WEIGHT 

*FIELD
PENET. 

APPROX (PCF) 

31 

4 

31 

64 

67 

46 

36 

60 

BORING NO.: B-7 

LOGGED BY: J. Buck 

PROJ. NO.: 5687. l .001.02 I 
CIIL;::!\· 

MOIST. 
CONTENT 

%DRY 
WEIGHT 

6.2 

20.9 

17.9 

21.6 

19.5 

22.9 

19.7 

16.9 

FIGURE
NO. 
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ENGEO L> "' 
8 INCORPORATED " z IY71 -2{)(11 'l!! Yl;/'ill� 01' EXCEi.LE NCE 

w 

DATE OF BORJNG: December 13, 2002 qu IN PLACE 
UNCON 

SURFACE ELEVATION: Approx. 4 feet (1 meters) BLOWS/FT. STRENGTH DRY MOIST. 
(TSF) UNIT CONTENT 

WEIGHT 

DESCRIPTION 'FIELD 
PENET. %DRY 

APPROX. (PCF) WEIGHT 

Poorly-graded SAND (SP-SM), continued. 

50/5" 21.3 

501
4
" 21.1 

5014" 21.8 

Poorly-graded SAND to CLAYEY SAND (SW-SC), gray, very dense, 
saturated, fine to medium grained, some clay. 50/6

11 37.9 

BORING NO.: B-7 FIGURE
ALAMEDA POINT NO. 

LOGGED BY: J. Buck 
ALAMEDA, CALIFORNIA I �!IECl<FJJU\' 

PROJ. NO.: 5687.1.001.02 j;, �"-
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2ENGEO 

DATE OF BORING: December 13, 2002 

SURFACE ELEVATION: Approx.4feet (I meters) 

DESCRIPTION 

Poorly-graded SAND (SW), olive gray, saturated, very dense, medium 
grained. 

SILTY CLAY (CL), olive gray, very stiff, saturated, highly plastic. 
(Old Bay Mud) P I-18 

Poorly-graded SAND (SP-SM), gray, saturated, medium to fine grained 
with silt. 

SILTY CLAY (CH), olive gray, medium stiff, saturated, highly plastic. 
(Old Bay Mud) 

Bottom of boring at approximately 120 1/2 feet, 
Groundwater not recorded. 

ALAMEDA POINT 

qu 

UNCON 
BLOWS/FT. STRENGTH

(TSF) 

*FIELD 
PENET. 

APPROX

50/6
11 

30 

50/6
11 

42 

BORINGNO.: B-7 

LOGGED BY: J. Buck 

IN PLACE 

DRY 
UNIT 

WEIGHT 

(PCF) 

MOIST. 
CONTENT 

¾DRY 
WEIGHT 

22.5 

32.4 

31.3 

FIGURE 
NO. 

� I N C OR P O RAT E D ALAMEDA, CALIFORNIA 
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fuENGEO 

DATE OF BORJNG: December 13, 2002 

SURFACE ELEVATION: Approx. 4 feet (1 meters) 

DESCRIPTION 

4 inches of ASPHALT over 8 inches ofBASEROCK. 

Poorly-graded SAND (SP-SW), brown, medium dense, with 
some black rocks (1/4 inch), and some 
red/brown coloration, m-edium to fine grained. 

'Sl.. 

Poorly-graded SAND to SILTY SAND (SP-SM), gray, dense, saturated, 
fine to medium grained. 

SILTY CLAY (CH), gray to olive gray, saturated, highly plastic, trace 
shells. 

Torvane = .06 (TSF) 
Very soft. 
TxUU ~ 662 (907) 

Torvane ~.06 (TSF) 
Very soft 

Many shells. 
Very soft. 
TxUU ~ 1008 (1843.2) 

ALAMEDA POINT 
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PUSH 

PUSH 
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BORING NO.: B-8 

LOGGED BY: J. Buck 

IN PLACE 

DRY 

UNIT 
WEIGHT 

(PCF) 

MOIST. 
CONTENT 

%DRY 

WEIGHT 

11.3 

26.1 
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FIGURE
NO. 
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0 
DATE OF BORING: December 13, 2002 qu IN PLACE 

iQ: 
"' � "' UNCON 

[;;' 
"' ..., 

SURFACE ELEVATION: Approx. 4 feet (I meters) DRY MOIST. 
� z 

Os BLOWS/FT. STRENGTH "' � "' l:;i 0 (TSF) 
!:,, 

:, ;:: «: UNIT CONTENT 

6 z "' 
g: "' cJ "" WEIGHT 

..., 0 

t :1 ..., te DESCRIPTION *FIELD 0 "' 
j di'.: 

0 
0 PENET. %DRY 

APPROX (PCF) WEIGHT 

13 

45 

14 
Torvane - .2 (TSF) 
Soft. 

8-7 PUSH 
Consolidation test see sheet C3 

15 

50 

16 

55 

17 

8-8 PUSH 

18 

60 

19 

65 

20 

8-9 PUSH 

21 

70 

'" 22 

75 
23 

Torvanc - . I (TSF) 
" PUSH :5 Very soft. 

24 

80 

" 

ENGEO 
BORING NO.: B-8 FIGURE 

v ALAMEDA POINT NO. 
"' 

LOGGED BY: J. Buck 
0 INCORPORATED u, ALAMEDA, CALIFORNIA CHR'l,l'DllY 
C) 

19?1 • 2(!01 • �0 VEARSOI' EXCELLENCE 
z PROJ. NO.: 5687.1.001.02 Pc w 
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8-14
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2ENGEO 
@ INCORPORATED 
� )9'11 •W(H + .1D YEARS or EXCEi I.ENCE 

DATE OF BORING: December 13, 2002 

SURFACE ELEVATION: Approx. 4 feet (1 meters) 

DESCRIPTION 

Torvane = 0.2 to .3 (TSF) 
Soft to medium stiff. 

Torvane = .30 (TSF) 
Medium stiff. 

Torvane = .25 (TSF) 
Soft to medium stiff. 
TxUU = I 3600 (5850) 

Torvane = .15 to .2 (TSF) 
Soft 

ALAMEDA POINT 

ALAMEDA, CALIFORNJA 

qu 

UNCON 
BLOWS/FT. STRENGTH 

(TSF) 

*FIELD
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APPROX .

PUSH 

PUSH 

PUSH 

PUSH 

BORING NO.: B-8

LOGGED BY: J. Buck 

PROJ. NO.: 5687.1.001.02 

IN PLACE 

DRY 

UNIT 
WEIGHT 

(PCF) 

l"IIECTIIDll 

MOIST. 
CONTENT 

¾DRY 

WEIGHT 

FIGURE 
NO. 



DATE OF BORING: December 13, 2002 qu IN PLACE " 

iQ 
"' :;; Ul UNCON 

� 
Ul 

z 
.. SURFACE ELEVATION: Approx. 4 feet (I meters) BLOWS/FT. STRENGTH DRY MOIST. 

Ul � § 
;; (TSF) 

!:,, ::, � UNIT CONTENT 
6 

Ul 
< 0. WEIGHT 

" _, u 0 

t ;l 
0 Ul 

Ul ..., .. DESCRIPTION 'FIELD " Ul 
< d >< " u, 0 .... PENET. ¾DRY 

..., APPROX (PCF) WEIGHT 

e 
-
-125 

38 

e 
39 , 

1- \30

e 40 
Much more sand. 

41 
- 135

8-15 50/611 +4.0*
e SILTY CLAY (CL-ML), gray to olive, stiff, plastic, with some sand. 

42 

-140 
8-16 78 

43 
Bottom of boring at approximately 140 1/2 feet. 
Groundwater encountered at 4 feet during drilling. (Measured 12/13/02) 
TxUU = Unconsolidated Undrained Triaxial Test 
Shear Stress (psf) - 3800 

-44 Confining Pressure (psf) - ( 4200) 
1-145 

e 
45 

- 150

46 

-
047 

�r-155
'" 

"'f-
48 

�-160
49 

<I 

ENGEO 
BORING NO.: B-8 FlGURE 

0 ALAMEDA POINT NO. 
"' 

LOGGED BY: J, Buck 
0 INCORPORATED w ALAMEDA, CALIFORNIA " I CIIF.0-F'.llllY 

@ 
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5687.1.001.02 
April 8, 2003 

APPENDIXB 

Laboratory Test Results 
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LIQUID AND PLASTIC LIMITS TEST REPORT 

60r-------------------.-----,,-;,----,,----,,----,,-.----,
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Dashed line indicates the approximate 
upper limit boundary for natural soils -�--+--�· 

I 

I 

I 

I 

I 

■ 

I 

I 

I 

I 

I 

I 

I 

I 

I ... 

I 

10 30 50 70 
LIQUID LIMIT 

SOIL DATA 

NATURAL 

SYMBOL SOURCE 
SAMPLE DEPTH WATER PLASTIC 

NO. (It.) CONTENT LIMIT 

(%) (%) 

• Bl-2 7 feet 27 

■ Bl-15 99 feet 28.7 16 

.. Bl-19 134 feet 43.0 22 

♦ Bl-20 138 feet 43.9 23 

T B7-14 99 feet 32.4 22 

LIQUID AND PLASTIC LIMITS TEST REPORT Client: 

ENGEO 

INCORPORATED 

Project: Alameda Point 
Alameda, CA 

Pro·ect No.: 5687. 1.001.02 

MH or OH 

90 110 

LIQUID PLASTICITY 
uses 

LIMIT INDEX 

(%) (%) 

60 33 CH 

35 19 CL 

65 43 CH 

69 46 CH 

40 18 CL 

Fi ure 



LIQUID AND PLASTIC LIMITS TEST REPORT 
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10 30 50 70
LIQUID LIMIT 

93

88

83

r 78
� 73

8 68

w 63 ' 
� S: 58

-

53

48

435 10
NUMBER OF BLOWS 

20

MATERIAL DESCRIPTION LL PL Pl 

• gray CLAY, bay mud 53 18 35

■ olive gray CLAY 57 21 36

.. gray CLAY w/trace shells, sand& organics, bay mud 78 27 51

Project No. 414-013 Client: Engeo 
Project: 5687.1.001.02

• Source: 1 Sample No.: 10 Elev./Depth: 53-55'
■ Source: 1 Sample No.: 14 Elev ./Depth: 93-95'
A. Source: 8 Sample No.: 7 Elev./Depth: 46-48'

LIQUID AND PLASTIC LIMITS TEST REPORT 

COOPER TESTING LABORATORY 

. / 
e,'(\ 0 

/" 
� 

MH, rOH 

90

� 

-
. 

25 30

%<#40 %<#200 

Remarks: 
•Method A
■ 

Plate 

110

40

uses 
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Particle Size Distribution Report 
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10 

0 

500 100 

% COBBLES 

0.0 

SIEVE PERCENT 

SIZE FINER 

.375 in. 100.0 
#4 99.7 

#10 99.4 
#20 99.0 
#40 93.6 
#60 59,0 

#140 11.7 
#200 8,1 

., 
;c 

' 

' 
' 

5 � a a
' 

' 

' 

' ' 

' 

' 
' 

., ,!; 
0 

. r 

. r 

. r ' ' 

. f. f . f 
' ,. 
. f. f : I 

. f: I

. f, I'
: 1: 
, I· 
. f 
: 1:, I', I'
: 1: 
' I', 1·, I'
' I' , 1·, 1·
, I' , I' 

10 

% GRAVEL 

0.3 

SPEC." 

PERCENT 

" (no specification provided) 

' 

' 

' 

I 
I 

PASS? 

(X=NO) 

0 � 0 0 
i • ij t 

If 
11: 

�,
rot
: 

' 

If ' 
If If ' 
II' 

If ' 
If 
11: ' 

' 

' 

' 

1:1 ' 
1:1 

' 

1 

GRAIN SIZE - mm 
% SAND 

91.6 

8 � • 
:I 

' 
' 
' 

' 

' 
' 

' 
' 

' 
' 
' 
' 
' 

\ 
' ' 

,· 

0,1 

� 
' 
' 

' 

% SILT 

Soil Descrigtion. 

Gray poorly graded sand with silt 

PL= 
8tterberg Limi!§ 

LL= 

CQefficie□l§
Ds5= 0.371 
D30= 0.161 
Cu= 2.62 

D50= 0.254 
D15= 0.118 
C

0
= 1.06 

Classification 

O.Q1 0.001 

I % CLAY 
8.1 

Pl= 

D50= 0.219 
D10= 0.0969 

uses= SP-SM AASHTO= 

Remarks 

Sample No.: Bl-5 Source of Sample: Date: 1/7/03 
Location: 

ENGEO 
Client: 
Project: 

Elev./Depth: 

Alameda Point 

13 feet 

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Fiaure 



Particle Size Distribution Report 
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, I' 
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' 
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I' 11 
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0 
, I' 

500 100 10 1 0,1 0,01 0,001 
. GRAIN SIZE - mm 

% COBBLES % GRAVEL I % SAND I %SILT I %CLAY I 
I 0.0 0.1 I 92.4 I 7.5 I 

SIEVE PERCENT SPEC.' PASS? Soil Descrii;ition 
SIZE FINER PERCENT (X=NO) Gray poorly graded sand with silt 

,375 in, 100.0 
#4 99.9 

#10 99,5 
#20 99,0 A!terbecg Limit§ #40 97.3 PL= LL= Pl= #60 76,6 

#140 18.0 QQefficjeat§ #200 7.5 D35= 0.296 D50= 0.195 D50= 0,171 
D30= 0.131 D15= 0.0985 D10= 0.0834 
Cu= 2.34 Cc= 1.05 

Classification 
USCS= SP-SM MSHTO= 

Remarks 

.,. (no specification provided) 

Sample No.: Bl-6 Source of Sample: Date: 1/7/03 
Location: Elev./Depth: 18 feet 

ENGEO 
Client: 
Project: Alameda Point

INCORPORATED 
Alameda, CA 

Proiect No: 5687, 1.001.02 Fiaure 



Particle Size Distribution Report 
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: 1: ' 
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500 100 10 1 0.1 0,01 0,001 

GRAIN SIZE - mm 
I % COBBLES I % GRAVEL I % SAND % SILT I % CLAY 

0.0 I 0,0 I 17.6 28.8 I 53.6 

SIEVE PERCENT SPEC.' PASS? Soil Descri�tion 
SIZE FINER PERCENT (X=NO) Gray silty clay witl1 sand 
#10 100.0 
#20 100.0 
#40 100.0 
#60 99.7 8l!�rl;!erg Limit� #140 96.7 PL= LL= Pl= #200 82.4 

Qo�fli�ieat§ 
D35= 0.0810 D50= 0.0082 D50= 0.0038 
D30= D15= D10= 

Cu= Cc= 

Classification 
USCS= CL AASHTO= 

Remarks 

" (no specification provided)

Sample No.: Bl-16 Source of Sample: Date: 1/9/03 
Location: Elev./Depth: 104 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Project No: 5687.1.001.02 Fiaure 
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SPEC." 

PERCENT 

w (no specification provided) 

,t 

' 

1: 

I 
I 

PASS? 

(X=NO) 

0 � 0 0 

!l 
8 � 
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:I 
' ' ' 
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1 0.1 0.01 

GRAIN SIZE - mm 
% SAND I % SILT 

4.0 

Soil Descri[ltion 
Brown poorly graded sand 

PL= 
8tterlletg l.icnit§ 

LL= Pl= 

Coeffi�ie□l§ 
035= 

030= 

Cu= 

050= 

015
= 

Cc= 

050= 

010= 

Classification 
USCS= SP AASHTO= 

Remarks 
Minus #200 wash only 

Sample No.: B3-1 Source of Sample: Date: 
Location: Elev./Depth: 

ENGEO 
Client: 
Project: Alameda Point

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Fiaure 

0.001 

% CLAY 

1/7/03 
2 feet 



Particle Size Distribution Report 
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500 100 10 1 0,1 0.01 0,001 

GRAIN SIZE - mm 
% COBBLES I % GRAVEL I % SAND ¾SILT I %CLAY 

I I 4.7 I 

SIEVE PERCENT SPEC,* PASS? Soil Descrigtion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand 

#200 4,7 

8tterQgcg Liwit:a 
PL= LL- Pl=

QQ�f.fi�i�Dt§ 
Das= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
uses= SP AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provided)

Sample No.: B3-2 Source of Sample: Date: 1/7/03 
Location: Elev./Depth: 7 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Project No: 5687. 1.001.02 Figure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
I % COBBLES % GRAVEL I % SAND % SILT I % CLAY

I 20.8 

SIEVE PERCENT SPEC: PASS? Soil Descrietion 
SIZE FINER PERCENT (X•NO) Gray silty sand 

#200 20.8 

8tterberg 1.iwil� 
PL= LL= Pl= 

QQ!lffiQients 
D35= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
USCS= SM AASHTO= 

Remarks 
Minus #200 wash only 

,. (no specification provided)
Sample No.: B3-3 Source of Sample: Date: 1/7/03 

Location: Elev./Depth: 18 feet 

ENGEO 
Client: 
Project: Alameda Point

INCORPORATED 
Alameda,CA 

Proiect No: 5687. 1.001.02 Figure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
% COBBLES I % GRAVEL I % SAND I % SILT I % CLAY I 

I I 12,0 

SIEVE PERCENT SPEC,' PASS? Soil Descri1:1tion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand with silt 

#200 12.0 

PL= 
fill�tl;ierg Limi!s 

LL= Pl= 

Qoeffjcje□l� 
D35= 

D30= 

Cu= 

D50= 

D15= 

Cc= 

D50= 

D10= 

uses= SP-SM 
Classjfication 

AASHTO= 

Remarks 
Minus #200 wash only 

. 
(no specification provided) 

Sample No.: B3-5 Source of Sample: Date: 1/7/03 
Location: Elev./Depth: 29 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Project No: 5687.1.001.02 Fiqure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
0.1 0.01 0.001 

I % COBBLES % GRAVEL I ¾SAND % SILT I % CLAY 
I I I 27.5 

SIEVE PERCENT SPEC: PASS? Soil Descrigtion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand witl1 silt 

#200 27.5 

PL= 
8:tt�rQerg Limit2 

LL= Pl= 

Q2efficiea!� 
D35= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
uses= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provid�d) 

Sample No.: B3-6 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 39 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fiaure 
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SIEVE PERCENT SPEC.' 
SIZE FINER PERCENT 
#20 100.0 
#40 99.2 
#60 74.8 

#140 9,6 
#200 4.7 

"' (no specification prov.ided)

; 

1: 

I'

1: . 

I' 

I, 

I' 
,, 

I' 
I, 

1: 

1: 

1: 
I 

I 
I 

PASS? 
(X=NO) 

0 • � it ll
' 

' 
' 

:, ' 
' ' ' 

' 
' ' 

' 
' 
' 

' ' 
' 

' 

' 

I •1
' 

1 

GRAIN SIZE - mm 
% SAND 

95,3 

8 �•

' 
' 

' 

' " ' ' 

0.1 

� 
I' 
I'
1: 
1: 

' 

' 

%SILT 

Soil Descri12tion 

0.01 0.001 

I % CLAY 

4.7 

Brown poorly graded sand 

8!1�rll�rn Limit§ 
PL= LL= Pl= 

C2ef.licie□ts 
D35= 0.298 
D30= 0.147 
Cu= 1.93 

D50= 0.207 
D15= 0.119 
Cc= 0.97 

D50= 0.185 
D10= 0.107 

Classification 
uses= SP AASHTO= 

Remarks 

Sample No.: B3-8 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 59 feet 

ENGEO 
Client: 
Project: Alameda Point

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Fiaure 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 
% COBBLES I % GRAVEL I % SAND % SILT I 

I 72.7 

SIEVE PERCENT SPEC.' PASS? Soil Descrigtio□ 
SIZE FINER PERCENT (X=NO) Brown silt with sand 

#200 72.7 

PL= 
8:t!�tllerg l.imil� 

LL= Pl= 

Coeffi�i�Dt§ 
Ds5

= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

USCS= ML 
Classificatio□ 

AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provided) 

Sample No.: B3-ll Source of Sample: Date: 
Location: Elev./Depth: 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687.1.001.02 Fi�ure 

0.001 

%CLAY 

1/13/03 
89 feet 



Particle Size Distribution Report 
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GRAIN SIZE - mm 

% COBBLES I % GRAVEL I % SAND I % SILT % CLAY 

I l I 5.2 

SIEVE PERCENT SPEC." PASS? Soil Descri1,tion 
SIZE FINER PERCENT (X=NO) Olive gray silty sand 

#200 5.2 

8it�rberg l..iwiilii 
PL= LL= Pl= 

Qoeffi�ie□!!l
Ds5

= □ao
= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
USCS= SM AASHTO= 

Remarks 
Minus #200 wash ouly 

"' (no specification provided) 

Sample No.: B3-12 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 99 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fiaure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
% COBBLES % GRAVEL I % SAND % SILT I %CLAY

I 3.8 

SIEVE PERCENT SPEC.' PASS? Soil Descri�tio□
SIZE FINER PERCENT (X=NO) Brown poorly graded sand 

#200 3.8 

8!1�tl2!i!t9 Limit:; 
PL= LL= Pl= 

Coeffi�i�nt§ 
Dg5= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
uses= SP AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provided) 

Sample No.: BS-2 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 7 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687.1.001.02 Fiaure 
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Particle Size Distribution Report 
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SPEC.' 
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* (no specification provided)
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(X=NO) 
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1 0, 1 0.01 

GRAIN SIZE - mm 

% SANO % SILT I 
5.3 

Soil Descri[llion 
Gray poorly graded sand with silt 

PL= 
8!t�rll§t!l Limi!� 

LL= Pl= 

CQ�f!icieots 
Da5

= 

D30= 

Cu= 

D50= 

D15
= 

Cc= 

D50= 

D10= 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

Sample No,: BS-4 Source of Sample: Date: 
Location: Elev./Depth: 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Proiect No: 5687.1.001.02 Fiaure 
. 

0,001 

% CLAY

1/7/03 
17 feet 



Particle Size Distribution Report 
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GRAIN SIZE- mm 
% COBBLES % GRAVEL I % SAND ¾SILT % CLAY 

6.8 I 

SIEVE PERCENT SPEC.' PASS? Soil Descri[!tion 
SIZE FINER PERCENT (X=NO) Brown and gray silty sand 

#200 6.8 

PL= 
l!,tlgtberg l.irnil� 

LL= Pl= 

Co�ffici�□t§
Da5

= D50= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classification 
uses= SM AASHTO= 

Remarks
Minus #200 wash only 

" (no specification provided) 

Sample No.: BS-5 Source of Sample: Date: 1/9/03 
Location: Elev./Depth: 22 feet 

ENGEO 
Client: 
Project: Alameda Point

INCORPORATED 
Alameda,CA 

Project No: 5687. 1.001.02 Fiaure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
I % COBBLES % GRAVEL I % SAND %SILT % CLAY 

I I 13.0 

SIEVE PERCENT SPEC." PASS? Soil Descrigtion 
SIZE FINER PERCENT (X=NO) Brown silty sand 

#200 13,0 

8!!!l[i211rn Limit§ 
PL= LL= Pl= 

QQ!lffiCi!l□t§ 
Ds5= 

D30= 

Cu= 

D50= 

D15= 

Cc= 

D50= 

D10= 

Classification 
USCS= SM AASHTO= 

Remarks 
Minus #200 wash only 

,
(no specification provided) 

Sample No.: B5-6 Source of Sample: Date: 1/9/03 
Location: Elev./Depth: 29 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Fiaure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 
% COBBLES % GRAVEL I % SAND %SILT I %CLAY

I 9.9 

SIEVE PERCENT SPEC." PASS? Soil Descrigtion 
SIZE FINER PERCENT (X•NO) Brown poorly graded sand with silt 

#200 9.9 

PL= 
8ll�tll�tg l.imi!§ 

LL= Pl= 

QQeffi�i�□:t� 
Dg5= 

D30= 

. Cu= 

D50= 

D15
= 

Cc= 

D50= 

D10= 

Classification 
uses= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

"' (no specification provided) 

Sample No.: BS-7 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 39 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Fiaure 
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GRAIN SIZE - mm 
0.1 0.01 ---- 0.001 

%COBBLES 
%GRAVEL %SAND %FINES 

CRS. I FINE CRS. MEDIUM I FINE SILT I 
I I 40.8 

SIEVE PERCENT SPEC.' PASS? l:l2il Descrl11t!Q!l 
SIZE FINER PERCENT (X=NO) Olive brown silty clayey Sand 
#200 40.8 

Allerperg Llml!Q 
PL= LL= Pl= 

Q2efflcieo!Q 
Oas= 050= Oso= 

O30= O15
= 010= 

Cu= Cc= 

QlaQQlflcali2n 
USCS= MSHTO= 

Remar�s 

" (no specification provided) 

Sample No.: 6-1 Source of Sample: %200 Date: 
Location: 

ENGEO GEOTECHNICALAND 

ENVIRONMENTAL CONSULTANTS 

INCORPOllATE D MATERIALS TESTING 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Prolect No: 5687 Plate 

CLAY 

01/06/03 
2 ft. 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 
0.1 0.01 

.------
0.001

%GRAVEL %SAND %FINES 
%COBBLES 

CRS. I FINE CRS. MEDIUM I FINE SILT I 
I 5.0 

SIEVE PERCENT SPEC.• PASS? Soll Descri1,!iQD 
SIZE FINER PERCENT (X=NO) Olive gray sand with some silt 
#200 5.0 

A!l�tlrnrg Limits 
PL= LL= Pl= 

CQefficie□ts 
D35

= D50= O50= 

O30= 015
= 010= 

Cu= Cc= 

Qlassifli;atl2□ 
USCS= AASHTO= 

Bem�rks 

� (no specification provided) 

Sample No.: 6-2 Source of Sample: %200 Date: 
Location: 

ENGEO GECYfECHNICALAND 
ENVIRONMENTAL CONSULTANTS 

INCORPORATED MATERIALS TESTING 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Project No: 5687 Plate 

CLAY 

01/06/03 
7.0-8.5 ft. 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 
0.1 0.01 

,-----
0.001

%COBBLES %GRAVEL %SAND % FINES 

CRS. I FINE CRS. MEDIUM I FINE SILT I 
I I 38.4 

SIEVE PERCENT SPEC.' PASS? Soll [lescrl11t10□

SIZE FINER PERCENT (X=NO) Dark greenish gray silty clayey fine Sand 
#200 38.4 

Altectrncg LirnJlij 
PL= LL= Pl= 

QQeffi�le□lij 
Dg5

= Oso= D50= 

030= D15
= 010= 

Cu= Cc= 

Qla�ijifl�a!iQ□ 
uses= MSI-ITO= 

Remar�s 

" (no specification provided) 

Sample No.: 6-3 Source of Sample: %200 Date: 
Location: 

ENGEO GEOTECHNlCALAND 

ENVIRONMENTAL CONSULTANTS 

INCORPORATED MATERIALS TESTillG 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Proiect No: 5687 Plate 

CLAY 

01/06/03 
12.0-13.5 ft. 
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Particle Size Distribution Report 
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GRAIN SIZE - mm 
0.1 0.01 ----- 0.001 

%GRAVEL %SAND % FINES %COBBLES 
CRS. FINE CRS. I MEDIUM I FINE SILT I 

24.0 

SIEVE PERCENT SPEC.' PASS? Soll Descri�tlon 
SIZE FINER PERCENT (X=NO) Olive brown silly Sand 
#200 24.0 

Al!�tll�tg Llmil!i 
PL= LL= Pl= 

QQ�fflci�□l!i 
D55= 0so= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classifica!IQ□

uses= MSHTO= 

Remarks 

" {no specification provided) 

Sample No.: 6-4 Source of Sample: %200 Date: 
Location: 

EN GEO GEOTECHN1CALAND 

ENVIlWNMENTAL CONSULTANTS 

INCORPORATED MATERIALS TESTING 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Proleet No: 5687 Plate 

CLAY 

01/06/03 
17.0-18.5 ft. 
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GRAIN SIZE - mm 
%GRAVEL %SAND %FINES %COBBLES 

CRS. I FINE CRS. I MEDIUM I FINE SILT I 
I I I 12.1 

SIEVE PERCENT SPEC.' PASS? Soil [)escrli;itlon 
SIZE FINER PERCENT (X=NO) Olive brown Sand with silt 
#200 12.1 

A!l�rb�rg Limits 
PL= LL= Pl= 

CQ�ffiQl�□ls 
Das= D6o= D50= 

D30= D15
= D10= 

Cu= Cc= 

Classiflirn!IQ□ 
USCS= AASHTO= 

Renrnrks 

" (no specification provided)

Sample No.: 6-5 Source of Sample: %200 Date: 
Location: 

ENGEO OEOfBCfilUCALAND 

ENVIRONMENTAL CONSULTANTS 

INCORPORAfED MATERIALS TESTING 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Project No: 5687 Plate 

CLAY 

01/06/03 
22.0-23.5 
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GRAIN SIZE - mm

0.1 0.01 ,.------0.001 

%GRAVEL %SAND %Flf\JES %COBBLES 
CRS. I FINE CRS. MEDIUM I FINE SILT 

I I 15.1 

SIEVE PERCENT SPEC.' PASS? Soll Desccigtio□ 
SIZE RNER PERCENT (X=NO) Light olive brown Sand with silt 
/flOO 15.1 

Al!erllerg Limits 
PL= LL= Pl= 

QQefflcl�nls 
Dg5= 060= 050= 

□30= 
□15= 010= 

Cu= Cc= 

QlassificatiQ□ 
uses= AASHTO= 

Bemarks 

" (no specification provided) 

Sample No.: 6-7 Source of Sample: %200 Date: 
Location: 

ENGEO GEOTECHNICALAND 

ENVIRONMENTAL CONSULTANTS 

INCORPORATED MATERIALS TESTING 

Elev./Depth: 

Client: 5687.1.001.02 
Project: Alameda Point, Alameda, Ca. 

Project No: 5687 Plate 

CLAY 

01/06/03 
39.0-40.5 ft. 
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I % COBBLES % GRAVEL I 
I I I 

SIEVE 

SIZE 

#200 

PERCENT SPEC." PASS? 

FINER PERCENT (X=NO) 

9.0 

GRAIN SIZE - mm 

% SAND I % SILT 

I 9.0 

Soil Description 
Black poorly graded sand 

PL= 

uses= sP 

Atterberg Limits 
LL- Pl=

Coefficients 
D50= D50=

D15= D10=

Cc= 

Classification 
AASHTO= 

Remarks 
Minus #200 wash only 

% CLAY 

.. (no specification provided) 

Sample No.: B7-l 
Location: 

Source of Sample: Date: 1/9/03 
Elev./Depth: 2 feet 

ENGEO 

INCORPORATED 

Client: 
Project: Alameda Point 

Alameda, CA 

Project No: 5687.1.001.02 FiQure 

I 
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GRAIN SIZE - mm 
% COBBLES I % GRAVEL I % SAND I % SILT I % CLAY I 

I I 8.6 

SIEVE PERCENT SPEC.' PASS? Soil Descri11tion 
SIZE FINER PERCENT (X=NO) Gray poorly graded sand with silt 
#JO 90.0 

#200 8.6 

8:U�rb�rg Limit§ 
PL= LL= Pl= 

Q:Q�ffiQient1.i 
Ds5= 1.63 □60= o.596 D50= 0.398 
D30= 0.178 D15= 0.0971 D10= 0.0794 
Cu= 7.51 C0= 0.67 

Cl�ssification 
USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

* (no specification provided) 

Sample No.: B7-2 Source of Sample: Date: 1/7/03 
Location: Elev./Depth: 7 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Project No: 5687. 1.001.02 Fiaure 
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GRAIN SIZE - mm 
% SAND 

Brown silty sand 

PL= 

Dg5= 

D30= 

Cu= 

USCS= SM
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% SILT 

Soil Descrigtion 

8!1erl2erg [.i rui!§ 
LL= 

QQeffi�kmt§
D50= 

D15
= 

Cc= 

Classification 

0.01 

28,9 

Pl= 

D50= 

D10= 

AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provided)

Sample No.: B7-3 Source of Sample: Date: 
Location: Elev./Depth: 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fi!Clure 

0,001 

% CLAY 

1/9/03 
12 
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GRAIN SIZE - mm 

I % COBBLES % GRAVEL I % SAND I %SILT % CLAY 

SIEVE 
SIZE 

#200 

PERCENT 
FINER 
11.2 

I 

SPEC.' PASS? 
PERCENT (X=NO) 

11.2 

Soil Description 
Brown poorly graded sand with silt 

PL= 
Atterberg Limits 

LL= 

Coefficients 
0eo-
01s

=

Cc= 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

Pl= 

D50= 

D10= 

· (no specification provided)

Sample No.: B7-4 
Location: 

Source of Sample: Date: 1/8/03 
Elev./Depth: 17 feet 

ENGEO 

INCORPORATED 

Client: 
Project: AlamedaPoint 

Alameda, CA 
Project No: 5687. 1.001.02 Fiaure 
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SIEVE PERCENT SPEC.' PASS? 

SIZE FINER PERCENT (X=NO) 
#10 100.0 
#20 99.9 
#40 97.6 
#60 72.0 

#140 26.0 
#200 18.9 
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GRAIN SIZE - mm 
% SAND I % SILT 

81.l

Soil OescriQtion 
Brown silty sand 

PL= 
8tl!ilt!l!ilt9 L)tllit� 

LL= 

QQ�ffiQie□t§ 

0,01 0.001 

I % CLAY 

18.9 

Pl= 

Dg5= 0.322 
D30= 0.118 

D50= 0.204 
D15= 

D50= 0.173 

Cu= Cc= 

D10= 

Classification 
USCS= SM AASHTO= 

Remarks 

"' (no specification provided) 

Sample No.: B7-5 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 22 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Project No: 5687.1.001.02 Figure 



Particle Size Distribution Report 
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GRAIN SIZE - mm 

I % COBBLES % GRAVEL I % SAND I % SILT I % CLAY 

I 25.3 

SIEVE PERCENT SPEC: PASS? Soil Descrigtion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand with silt 
#200 25.3 

8l!�rb!ilrg Limi!� 
PL= LL= Pl= 

QQ�ffi�i�Di§ 
Ds5

= Oeo= 050= 

030= 015
= 010= 

Cu= Cc= 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

* (no specification provided) 

Sample No.: B7-8 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 39 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fiaure 
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GRAIN SIZE - mm 
% COBBLES % GRAVEL I %SAND %SILT I %CLAY I 

I I I 13.9 I 
SIEVE PERCENT SPEC.' PASS? Soil Descri12tion 
SIZE FINER PERCENT (X0NO) Brown poorly graded sand with silt 

#200 13.9 

8ttecb�rn !.imit� 
PL= LL= Pl= 

D35= 

D30= 

Cu= 

CoeffiQi�□i§ 
D50= 

D15
= 

Cc= 

D50= 

D10= 

Classification 
USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

11 

(no specification provided) 

Sample No.: B7-9 Source of Sample: Date: 1/8/03 
Location: Elev./Depth: 49 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fiaure 



Particle Size Distribution Report
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I % COBBLES I % GRAVEL I %SAND I %SILT I % CLAY 

0.0 I 0.0 I 93.5 I 6.5 

SIEVE PERCENT SPEC." PASS? Soil DescriQtion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand wi1h silt 
#20 100.0 
#40 96.1 
#60 68.7 

#140 13.2 8!t�rllerg l.imit§ #200 6.5 PL= LL= Pl= 

Q2effi1,ient� 
085= o.335 050= 0.220 050= 0.1n
D30= 0.145 015= 0.111 010= 0.0947 
Cu= 2.32 C

0
= 1.02 

Classification 
uses= SP-SM AASHTO= 

Remarks 

n (no specification provided) 

Sample No.: B7-I0 Source of Sample: Date: 1/13/03 
Location: Elev./Depth: 59 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda,CA 

Project No: 5687. 1.001 .02 Fiaure 
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GRAIN SIZE - mm 
% COBBLES % GRAVEL I % SAND %SILT % CLAY I 

I I I 32.5 

SIEVE PERCENT SPEC.* PASS? Soil Desc[i[ltion 
SIZE FINER PERCENT (X=NO) Brown poorly graded sand with silt 

#200 32.5 

Atterti!lcg Limit§ 
PL= LL= Pl= 

CQ�ffi�i�Di§ 
Os5

= Oeo= 050= 

030= 015
= 010= 

Cu= Cc= 

Classification 
uses= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

"" (no specification provided) 

Sample No.: B?-11 Source of Sample: Date: 1/8/03 
Location: Elev./Oepth: 69 feet 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687. 1.001.02 Fi�ure 
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GRAIN SIZE - mm 
%SAND %SILT 

3.0 

Soil Descri11tion 
Olive gray poorly graded sand 

PL= 
81tetll!ltg l.imi!§ 

LL= Pl= 

Qo�ffji;.;i�□i§
Dg5= Dea= 050= 

D30= D15= D10=

Cu= Cc= 

Classification 
USCS= SP AASHTO= 

Remarks 
Minus #200 wash only 

Sample No.: B?-13 Source of Sample: Date: 
Location: Elev./Depth: 

ENGEO 
Client: 
Project: Alameda Point 

INCORPORATED 
Alameda, CA 

Proiect No: 5687, 1.001.02 Flaure 

0.001 

% CLAY I 
I 

1/9/03 
89 feet 
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#200 

PERCENT 

FINER 

43,8 
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SPEC.' PASS? 

PERCENT (X•NO) 
Soil Description 

Brown poorly graded sand with silt 

PL= 
Atterberq Limits 

LL= 

Classification 

43.8 I 

Pl= 

USCS= SP-SM AASHTO= 

Remarks 
Minus #200 wash only 

" (no specification provided) 

Sample No.: B7-15 
Location: 

Source of Sample: Date: 1/13/03 
Elev,/Depth: 109 feet 

ENGEO 

INCORPORATED 

Client: 
Project: Alameda Point 

Almneda,CA 

Proiect No: 5687. 1.001.02 Fiaure 
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GRAIN SIZE - mm 
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I 0.0 

SIEVE 

SIZE 
#10 
#20 
#40 
#60 

#140 
#200 

PERCENT 

FINER 
100.0 
99.6 
97.0 
73.5 
17.0 
11.9 

% GRAVEL I 
0.0 I 

SPEC." PASS? 
PERCENT (X=NO) 

% SAND %SILT I %CLAY I 
88.i 11.9 

Soil Description 

Gray poorly graded sand with silt 

PL= 
Atterbera Limits 

LL= 

Coefficients 
D50= 0.206 
D15= 0.0987 
Cc= 

Classification 
USCS= SP-SM AASHTO= 

Remarks 

Pl= 

D50= 0.180 
D10= 

* (no specification provided)

Sample No.: B8-2 
Location: 

Source of Sample: Date: 1/3/03 
Elev./Depth: 7 feet 

ENGEO 

INCORPORATED 

Client: 
Project: Alameda Point 

Alameda, CA 
Proiect No: 5687. 1.001.02 Fiaure 



Boring: 
Sample: 

Depth, ft.: 
SollType: 

m 

Weight of Dish, gm 
Weight of Dry Soil, gm 
Wt. Ret. on #4 Sieve_, __ gm 
Wt. Ret. on #200 SieveL.Jl_m 
% Gravel 

%Sand 

8 

6 

36-38'

gray 
silty 

SAND 
w/shells 
&clay 
lenses 

370.0 

82.2 

287.8 

0.0 

201.0 

0.0 

69.8 

30.2 

Ri..inBy: 
Checked By: 

% Silt & Clay 

�:;,':;;,:�t>µ 
As an added benefit to our clients r the gravel fraction may be included in this report. Whether 

or not it is included is dependent upon both the technicians time available and if there is a significant
enough amount of gravel. The gravel is always included in the percent retained on the #200 sieve but may

ict±:.'.:_!.:;;,._s,i'.l�':'-�:,·, 
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Applied Pressure - ksf 
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MATERIAL DESCRtPTION 

gray CLAY w/trace shells & organics, bay mud 

Client: Engeo Remarks: 

Sample No.: 8 Elev./Depth: 33-35' 
CONSOLIDATION TEST REPORT 

COOPER TESTING LABORATORY 
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Ratio 
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Client: Engeo Remarks: 

Sample No.: 12 Elev ./Depth: 73-75 
CONSOLIDATION TEST REPORT 

COOPER TESTING LABORATORY 
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MATERIAL DESCRIPTION 

gray CLAY w/trace shells, sand & organics, bay mud 

Client: Engeo Remarks: 

Sample No.: 7 Elev./Depth: 46-48' 
CONSOLIDATION TEST REPORT 
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CPT Interpretations 

Figure 1 
Non-Nonnallzed Behavior Type Classlflcatlon Chart 

Zone qt/ N Soil Behavior Type 

1 2 sensiive line grai,ed 
2 1 o,ganic material 
3 • 1 clay 
" • 1.5 silty day to day 
5 2 dayey sit 10 alty clay 
6 2.5 sandy ail ID clayey sit 
7 3 sily sand to sandy Iii 

" sand to sily sand 
5 sand 

10 6 gravelly sand to sand 
11 1 very l1ltf lne grained • 
12 2 sand to clayey sand • 

• overconsoloated or cemented 

0 2 3 4 5 6 7 8 

Friction Ratio (%), Rf 

Figure 2 
Nonnalind Behavior Type Classlfication Chart 
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Nonnalized Friction Ratio 
Qt \VO X 

100% 

GG 

10 

Zone Normalized Soil Behavior Type 

1 ■ senS(ive fine grai"led
2 organic material
3 ■ day to sily day
4 dayey sit 10 sity day 
5 sily sand to sandy silt 
6 dean sands ID silty sands 
7 gravelly sand to sand 
8 very stif sand to dayey sand 
9 very stiff fine grained 

CPTSUMM-1.20C- Rev. 02-07-31 
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SaDlb' Silt 
Clay 
Silty Sand/lland 
Slit 
C..,,,:, Silt 
SaDlb' Silt 
°""'°'Silt 
s.nol:,Sllt 

1··-·······1 � Silt 

Seaottl¥9 n-

Cla,>87 Silt 
Silt 

°""'°' Silt 

SaDlb' Silt 
ci.:,,,y Silt 
Silt 
SaDlb' Silt 
Silty Sand/lland 

O•h•••••••" Silt 

Stiff Fino, Gnunod 
Q""'7Sllt 
stllf Fino Gnunod 
O..,.,,.Sllt 

Stiff Fino GralDod 

Silty� 

-

SaDlb' Silt 
Cemented Sao,! 

SaDlb' Slit 

G 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 



I li'EGG' r-�NcEo-

0 

qt (tsf) 

0 500 
-60 I "FC1 I 

-70+·······

-80

-90+••'

-100t··r'···················:·· ··· ······················

-11oi...1. ...... .................. , ............................ . 

-120 
Max. Depth: 120.08 (ft)

Depth Inc.: 0.164 (ft) 

0 

Si,e : A.N.A.S. ALAMEDA 

Loca,1on : CPT-04 

Eng1nee� : JOHN BUCK 

Oa,e : 12: 03: 02 14: 21 

·---1
·------- ---·--- - --------------·---·-------·--·---·----·--

Rf (%) U (psi) SPT N1(60) 

10 0 400 0 100 0 

LL
,,,

. .......... 3---,�·---····· ....... . 
.. , ............... ; .................. . 

.. / ............ -;-

········1······················ .J •....•...•.••.•. ....••...•......•.• 

SBT 

12 

c.o-.i.d&u>d 

Silty s.u.1,/SaDd 

8tJff Fine Grained 

Cemont.od Seod 

Stiff F!Do Gralmd 

c....ntcds.od 

s.u.t, Silt 
-

e--.tee!Sand 

SlltySaDII/San<I 

-

Silty Sond/SoDd 

Slit 

·······•sotySal>ll,ISand 

Silt 

Silty SaDd,/Sand 
a.,,.,y Slit 
Silly SaD,1/SeDd 

1···········' Silt 
Sandy Sill 

Silt 

Cla:,eySllt 

Silt 

Sandy Silt 

Silt 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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I 11 -���?��. --� -_: --=:· :--- -·---·· ····-·- ·--··- -----·-------

Eng1nee� : JOHN BUCK 

Date : 12:04:02 13:17 

Site : A.N.A.S. ALAMEDA

Location : CPT-05 
-- ---·-· -·- --·- --· · -----------·••----------- ------ --·---·J 

U (psi) SPT N1(60) SBT qt (tsf) Rf ( %) 

0 500 0 10 
0 -i--..---.--.-......-T"""""T--r-�-r-1 

HAND At1l;EHED H\NIJ 'l(;I,:!{£[) 

-10'-' ..,_ .. .............. .......................... . 

-20 ······················ ························· · -�················· ····················· 

-30
0 

? 

I ····························'······· ··-··········•······· -·································

-40.1.1. ...................... ..... ; ............ ················ .( ................... ; . ................... . 

-50+1················· ·········i·· ··············· ········· 

-60
Max. Depth: 120.08 (ft) 

Depth Inc.: 0.164 (ft) 

0 400 

ll.\'.\11 •\tj 1GEHl]l

·················
1
·················· 

I� 

I.L •• .L ••.•...•• -··-�·-···•·•••···· ···· 

---�---········· -: ················ 

1 

0 

HAND APGF:I{F'.J) 

100 0 

... . . J . . .... ...... . 
·•·•··············'···········•··· 

······ ··········-:········ ... 

12 

-

Sa.nqSilt -
Silty Sand/Sand 
Silt 
SeDIIIUv,, F!,-

Siltys.ndftaod 

Sand;ySllt 

i I 0-,,Sllt 

········+·········J Sem!Uw Flmo 

.:., I 
s...l:,Sllt 

Sem'-Uve nz-

0-,,Silt t·········1 SemlltJw, J1Dl!fl 
0.,-,y Silt 

Silt 

Cla""7 Silt 
Sono!Uv,, Flmo 
O..,,,,,,Silt 

Set-.tJvei\Del 

Silt 

Somtlw Fu.a 

Silt 

Cl-,-Silt 
It. 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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··--·····------------- --------- ---------- ----- ·-- ·--·---·-·-·- ---------·-··-··-

ENG EQ 
Site : A. N. A. S. ALAMEDA Eng1 neer- : JOHN 

Locat 1 on : CPT-05 Oat e : 1 2: 04: 02
------- --- -· - -- -- - ---- ·-· - -- -·- -----------------••·-· - -- ---· - --· ------·---- ----------

SPT N1(60) 

,.,...._ +-'4-
.c +-' 0.OJ 0 

qt (tsf) 
0 500 

-60+.-,-,---,--,-..-,.-,--,-"T""""'I

-70

-80

-90

----······················· ····························· 

-100+····························L··········--

0 

Rf ( %) U (psi) 

10 0 400 

...................... i ......................

.. .;. . - --........... -� .. -...... -...... --. ---

0 100 0 

················••j••················· 

................. ·······•····-······ 

················•··1··················· 

SBT 

., 

BUCK 

--] 13: 17 -·-·· 

12 

Sill 

Silly � 

·····I 6an4 

Sill 

&o..i.,Sill 

Sill 

CloJ,eyS!lt 

Cl.-y 

·····:············· · 
-···,;·······

••••••••••• 1 Silt -110�•·········=

-120 
Max. Depth: 120.08 (fl)

Depth Inc.: 0.164- (ft) 

c--ted.Sand 

Saod;y Sill 

�Silt 

-Sllt.ys....vs-,,d 
Silt 

�Sill 

SB'I': Soil Behavior Type (Robertson and Campanella 1988)
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qt ( tsf) 

500 0 
0 ,-.,.--,-....--.,.......--,--,--r-T-; 

Rf (%) 

Site : A.N.A.S. ALAMEDA 

Location : CPT-06 

U (psi) 

10 0 400 

HANlJ A
l
lGEREll 11,\..'Jll ,t,a•:m-;p H \"ID "]'r.rnc:n 

0 

-10

-20

-30

-40�·········

-soi ................ . 

-60 ' -
Max. Depth: 56.76 (ft)

Depth Inc.: 0.164 (ft)

..... ············i················· 

''·'············· ··1······· ·········· 

0 

Enq1nee� : JOHN BUCK 

Date : 12:09:02 09:55 

SPT N1 ( 60) 

100 

HANll A\JGERED 

···················'··················· 

····••·•···········r·········· 

j 

···················�···············'

···················i-····· ···········'

SBT 

0 12 

-

SiltySa..vs,..,,1 
� Silt 
a..,.,.sut -u .. Fl.
�sut 
�Silt SUlf l1ne GrolnodSilt 
�Slit 8Ulf FID8 Gnw:..ts....i:,sut c-,teds.mt 

c.-,teds.nd 

Su"'7 Silt 
Silt 

Camonlecl�Silt Stiff FID8 GrolnodC.,..,.Silt �Silt 
o.m..t.eds.mt 

:.I Stiff FID8 Gra!Dod 

o.a-,u,dSand 

Stllf F1D8 Gnw>Od 

c.nooteds.mt 
SWf nne Gra!Dod 
c-,1.edSend 

SET: Soil Behavior Type (Robertson and Campanella 1988) 



[!!!][ EN.GEO
. 

. .

Site. : A.N.A.S. ALAMEDA
Location : CPT-07

---- -·--··- --------•-•· ·--· --------•···----------·-· ·- -- --- --- ---·--·- - --------- --

Enginee� : JOHN BUCK 
Oat e : 12: 09: 02 08: 22

0 

qt ( tsf) 

0 500 
0 .....-.��-.--��---.---,---; 

HAND A\.IGF.HEU 

-10.11 ............................. ' ............................ . 

-20

-30 ·············<:........., .. , ............................. , 

-40 +·· ·I···················!·····························

-50 .. ········"

-601 C:: ' 
Max. Depth: 92.35 (ft) 
Depth Inc.: 0.164 (ft) 

Rf (%) 

0 10 

H,\Nl) \l 1CEk8D

U (psi) 

0 400 

H,\.\.'D A1'GEfWD

··················i·················· 

:::==! 

,-······-:··· 

SPT N1(60) 

0 

I L\ND A�lGEHETl

100 0 

··················r···'·· ········

·········'······-··f···················

SBT 

12 

Undoftnod 

Silty Sand,ISaud 
Silt 
�Silt 

Slit 
SanqSUt 
Silt 
s.nq Silt

sut7 Sand/SIIDd 

Sand;ySl!t............ 1 Silt 

�Silt 

Silty � 
Sanq Silt 
Silty Sand/lit,,,,l
Slit 

Sanol:,Sllt 

SB'I: Soil Behavior Type (Robertson and Campanella 1988) 
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,,-... 
+> 
(j_ 

£ 
+> 
0. 
Q) 

qt ( tsf) 

0 500 

-60+-i---r---..---.::-r---r�--,---,--,

-701---------------�------:-- --- - --------

-80i-----------------

-90�--==- -=---=---=-�---------------=-1 

-100i-- - - -·-···----------

-110

-120
Max. Depth: 92-35 (ft) 

Depth Inc_: 0_164 (ft) 

Rf (%) 

0 

Site A. N. A. S. ALAMEDA 

Locat 1 on CPT-07 

U (psi) 

10 0 400 

············;······ 

1.i ••.••••••••••••. ·+············ 

0 

Enq1nee� : JOHN BUCK 

Oat e : 1 2: 09: 02 08: 22 
_______ I 

SPT N1(60) 

100 

-·······;

0 

SBT 

12 

r 
........ 

c..u..nt,,d Sand 

Stiff Fl,,., Gnunod 

Ce-..iS&nd 

Stlffl'\DOGnunai 

Cemented Sand 

S&ndySUt 
e.u-,te<ls...d 

8utr Fl,,., Gnunod 

c.a-,t,,dSo.nd 

Stiff Fl,,., Gnunod 

-

Clay 
CeD>Ont.eds...d 

SST: Soil Behavior Type (Robertson and Campanella 1988) 



1§�[-ENGEO-�_ - -�--------� ____ · ·· · Rf(%)

Site : A.N.A.S. ALAMEDA

Location : CPT-08 

,......_+>
(j.... ..__,, 
.c+>
0. 
QJ 

0 

-qt ( tsf) 
0 500 

0 -.,......,..--,---,---..--,.-,---r--,--1 

HAND ,\iJCERF:D 

-l
□i 

l 

-20¥-··························-i·····························

-30-lt····························:····················•·•······ 

-40 11. .........•.•..............• ; ............................ . 

-so .......... . 

0 10 

IIA:\l) \I lCEHEIJ

············1········· 

U (psi) 

0 400 

II \l\lJ ,\r,EHEO 

.L .............. 1 ................. . 

� I 

1.1 •••• c. ••••••••••••• +-··············•·· 

LJ ·····1··········· 

� 
-·- ------ --------

Enginee� : JOHN BUCK 

Date : 12: 04: 02 15: 18 

SPT N1(60) 

0 100 0 

HAND Apcmm:o 

----,------·-·-········· 

·················-r-·················· 

···················i--�············ 

SBT 

12 

\lodollDOd 

Silty Sa.td/SaD4 

SaDd 

BaDd;ySilt [··········1�c:t 

' 
I Senolttve n-

8aDd;y Silt 

0..,..,,Silt 

Silt ······· ., ........... , 5em1u..,n.-

a..,..,, Silt 

Semi.Uw FlDm 

0..,..,, Silt 

Semal.UveF\nm 

C.,,.,,Sllt 
Scno!U.., Ft,-

0.""7 Silt 

Silty 5aDd/Saod 

�Silt 

Silty� 

Stiff Hne Gr.i....i 
-60

Max. Depth: 88.09 (ft) SBT: Soil Behavior Type (Robertson and Campanella 1988) 

Depth Inc.: 0.164 (ft) 
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1 l[EN���--

+-'
4-

..c +-'
Q.OJ 
0 

qt (tsf) 

0 500 

-60-1--,--.--,.,.----,-..---.-,--,---,-;

-70•··········"

-80+·····························:-··•···················�···· 

-90.1 .................. ......... , .................... . 

-100 ········--············ ·-····i···················---······· 

-110 f········· · ················(·············· ......... . 

-120 I 
Max. Depth: 88.09 (ft) 

Depth Inc.: 0.164 (ft) 

0 

S1 t e : A. i'J. A. S. ALAMEDA Engineer : JOHN BUCK 
I Location CPT-08 Date : 12: 04: 02 15: 18 1 

- --·---- -�·- -- ·- - - -·• - �.-- ---------------·�- -- ------- -------------------- ----- J 

Rf (%) U (psi) 

10 0 400 0 

··�···· ················ 

······· ············r······ ----:·········· . 

SPT N1(60) 

100 0 

··················r················ 

SBT 

12 

··········•··········· 

em-t.ds.nd 
Siltys.n.vs.,,.tc.n-tecls.nd 
Sanot,Bllt 
Silt,- Saod/SaDdo.m...teds.nd 

swr Fino GmlDed 

�

s.not, Slit 
Silt,-�Sand 
Silt;y Saod/SaDdc.m..i,ocl-

Silly Saod/SaDd 

Sa""1Silt 
Stllf Fino GmlDed
�Silt 
Slit 
SlltySaDd,ll;&ud 

--------············-·j··················· 
S.L •••••••••••••••••• ;----············· ·················

r

················ ......... 
-
�---

········ 

············: .... ···················i··················· 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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--------- -------------- --------- -- ---

Site : A.N.A.S. ALAMEDA

Location : CPT-09 
- ----·-·--·· --·- --------· -·•-·· -- ----- ·- ••-- ---

-

-- - -------

Eng1 neer- : JOHN 

Date : 12: 04: 02 

SPT N1(60) 
·-

-

-�

BUCK 

10:38 

,,,....._ 
+-' 
� 

.c 
+-' 
Q. 
QJ 

0 

qt (tsf) 

0 500 
0 +--ie--r--.-..,......-.........-r�--,---,---, 

H.·\.'\D \) rnEHEU 

1 

-20�•······-····-···············'···············-·······•·····

-30 ························---· ····················-········ 

-60 ! 
Max. Depth: 120.08 (ft) 

Depth Inc.: 0.164 (ft) 

Rf (%) U (psi) 

0 10 0 400 

H \ND .\[ 1r;n�I::Il H \:\II ,\r;(::E:t::D 

- r
.... { ............ � ................ .. 

-===: 

0 

Tl,\.'.;]) ,tGERf;O 

100 0 

····••·' ··--·--·
i
·------------------

.................. i .................. . 

··················}···················

...... ••· ·-r--·····

-✓-' •••••••••••••• ------············· 

SBT 

12 

lh>do&>od 

Somob' Slit 

Silt 

s.w.t, Sill 

Slll,y � 
-

s.w.t, Silt 
Silly Cloy 

Sandy Silt 

Silt 
s.-u .. F!... 

ci..,,,ySllt 

Silty s...d,l's.ud 
Silt 

t·········· 

I ,--

······•-
8ilt 
-

Silly Band,/8aDd 
Sandy Silt 

Silty au.vs-,.1 
�Silt 

Silty s...d,l's.ud 
�Silt 
Silt 
Siltys.nd/lla,,d 

Sandy Slit 

-

Silty Sand,l!lu,,,l 

� Silt 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 



I!!] [ ·-----·----·--·-·-···- ---·---··-·-------·--·---·-·•·-·-··-·-· -------- ·····---- ···-·-----------ENG EQ 
S1 t e : A. N. A. S. ALAMEDA Eng1 neer- : JOHNLocation : CPT-09 Oat e : 12: 04: 02------·-----·· -··-----�- ----- -· ·- ·---·--•-•--·--·- ----------· -------· ---------·-------------·· ·-- -

qt (tsf) Rf (%) U (psi) SPT N1(60) SBT 

+>c.-
..c +> 
Q. 
QJ 0 

0 500 0 10 
-60----,......,..-.-�,......,.-,--,-...--1 

-70 1····························:····························· 

-80

-90 ························•··;·····························

-100t-··\·····················+···························· 

-110

0 400 0 

......... , ......... ;---·······•······· 

.................. • ................. . 

l 

100 0 

············•·····1··················· 

········ ······1········· .........

1· 

, ................. -�- .. ················ 
; 

···········+······:··················· 

BUCK � 
10:38 I

_______ j 

12 
Sill 

�Sill 

Sill 

�Sill 

Sill 

Silly !loDf/Sal¥I 

Bond 
s.DCySill 
O,cyoySlll 
Silly Cla,y 

�Sill 

Sill 

c.;,.;,sill 

Sill 

SlllyCla,y 

ci.;,.ySill 

Silly� 

�Sill 
Sill 
SlllySond/S&Dd 

�Sill 
S11ty6an&VSaD4 
stlffllh>eGnw>ad 
�Sill 
Sill 

-120 
Max. Depth: 120.08 (ft) SBT: Soil Behavior Type (Robertson and �panella 1988) 

Depth Inc.: 0.164 (ft) 
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+> 
Cj.._ 
,.__, 

..c 
+> 
0. 
QJ 

0 

qt ( tsf) 

0 500 
0 .---.--.-�.....-,--,---.--r--� 

-10

-20

-30

HA.ND '
t

t;!•:m:o

' ...................... -:····························· 

·········-:·-·············· . .... 
--=-

-50+········ 

-601 � I 
Max. Depth: 86.12 (ft) 

Depth Inc.: 0.164 (ft) 

0 

S1 t e : A. N. A. S. ALAMEDA Eng1 nee� : JOHN BUCK�
Location : CPT-10 Date : 12: 05: 02 08: 26 

---··- -- -------·· -----···------ -----------------·-----·-
Rf ( %) U (psi) 

10 0 400 

HAND \
!
JC;EHE:D Il:\'.\11 ,\

r
;I-:RED

i 

·········:---··············· 

SPT N1(60) 

0 100 0 

l-1.\ND AYGF.RF.D 

........ ;') ......... ; .................. . 

SBT 

12 

'IJndoflnMI 

Silty Clay 
Silt 
Silty So.nd/SaDd 
Clay 

·····••I 
Silt 
Silty� 
Seney Silt 
Silty Clay 
�Silt 

Silt 
C..,..,Silt 

+1=�
i Silty Clay 
i ClaJ,ey Silt 
i Semit:iVl!I nm. 

i 
Silty Clay 

] C..,.., Silt 

••········· Silt 
Cla;,oySilt 

Silt 
Sand;ySilt 
C..,,,y Silt 

Silt 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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AME

-□A ----- -�:;: n�
e

; 2'. □;:,□�; sii,K�� 
SPT N1 ( 60) SBT 

,---.... 
+-' 

4-

..c 
+-' 

Q. 
QJ 

0 

qt (tsf) 

0 500 

-60 j , e::::r:: I 

-80 t····························t··················�

-90t 1 ·· ········· ············· 

-1001... ......................... i ............................ . 

-11oi ............................. , ............................ . 

-120 ' 
Max. Depth: 86.12 (ft) 

Depth Inc.: 0.164 (ft) 

Rf ( %) 

0 10 

···••·•·············· ···················•·· 

·····················� ·····················

0 

U (psi) 
400 

···········:·················· 
- : 

__ ; 

1.1 •••••••••••••••••• ; •••••••••••••••••• 

"···················i·················· 

····· ·············1······· 

0 100 0 

"'"""" ,uoo+o+uu:•n•1'..•h++u+u+ 

·--···············-i-----·-············ 

··········:·· 

r 
-----·--·········•·i··················· L ••.•.•.••• ( 

12 

8tltf Fine Gramod 

SamlYSllt 

8tltf Fine G-

c.m-ted Sand 

Slit:, Sand/Saud 
Saml1 Slit 
c..-nl.ec!Send 

Saml1 Slit 

Slit:, Saad/5,aDd 

OomootedSend 

e.ml;ySllt 

Slit:, Saad/5,aDd 

SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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!§�\ ENGEO S1 t e A. N. A. S. ALAMEDA 

�L _ - -- - -- -- - - -- - ---Rf (%l
qt ( tsf) 

Loe at ion

,,-._ 
+-' 
4-

..c 
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Sfil. Soil Behavior Type (Robertson and Campanella 1988) 
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SBT: Soil Behavior Type (Robertson and Campanella 1988) 
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ENG EQ
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Max. Depth: 120.08 (ft) SBT: Soil Behavior Type (Robertson and Campanella 1988) 

Depth Inc.: 0.164 (ft) 



[!!!][---------------- ·-----·-·-----· -- .. -·-· .. -- --·----···--·----·- -·-- ------ -----ENG EQ 
S1 t e : ALAMEDA POI NT Eng1 neer- : JOHN
Locat 1 on : C-19 Oat e : 1 2: 20: 02 

--- - -- .. ---· -- -·- - - ---· - - - - -- --- ------- -- . -----------

qt (tsf) Rf (%) U (psi) SPT N1(60) SBT 

' 

BUCK -i
10:57__j

,....._ 
+' 
4-

.c 
+' 
0. 
Q) 

0 

300 
0.0-1-·-.---..-,......,..-,--,---.--,-,--j 

C'.\iN(; 

-5.0

-10.oL .... � ...... L .. ............. ........ . 

-15.0•·········�

-20. 0 ' -
Max. Depth: 20.09 (ft) 

Depth Inc.: 0.082 (ft) 

0 10 

CA.�NC, 

J ............... :::::, '······················ 

0 100 

(\\',Jr\;<: 

u············:················ 

;p-

··•······· ··•·····j····· ··--·-·····

1?--
/ 

·······i·· ············· 

0 100 

('\,NC,

0 12 

•···········j········· ·I Uodofinod 

; ........ -�---....... . 

Sem!Uve!'I.-

S&ndySilt 

S&Dd 

Silty Sand/Sand 

�Silt 

Silty Sand/Sand 

5-dySllt 

Clayey Silt 

Sand,ySilt 

Silt 

Saudy Slit 

Silty Sand/Sand 
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/ BRAG SOILRPTS.xls 

01 B ALAMEDA /EXPANSION OF SHIP REPAIR FACILITY I , 
01 C ,ALAMEDA iFOUNDATION INV FOR NAS ALAMEDA ! 12·
01 D I ALAMEDA I TURBO JET ENGINE TEST CELLS 1 515303 
01 E 'ALAMEDA ;AIR TURBINE OVERHAUL & TEST BUILDING ' 

, . 

01 F ALAMEDA ;EXTENSION OF RUNWAY 13-31 ; 151 =--'-�------------'-"-'-'------------+----+-------01 G iALAMEDA 'PAVEMENT THICKNESS DESIGN : , 
01 H :ALAMEDA !ADVANCE UNDERSEAS WEAPON SHOP I 211687.1 
01 I -ALAM EDA !PLATE LOAD TESTS R UNWAYS 7-25, 13-31 I 0i 
01 J : ALAMEDA :SEISMIC R EFRACTION SURVEY , 0i 
01 K !ALAMEDA MAINTENANCE APRON ' 38!4787 
01 L 
01 M 
01 N 
01 0 
01 P 
01 Q 
01 R 
01 S 
01 T 
01 U 
01 V 
01 W 
01 X 
01 Y 
01 Z 
---·--

01AA 
01AB 
01AC 
01AD 
01AE 
01AF 
01AG 

�-
01AH 
01AI 
01AJ 
01AK 
01AL 

�---· 
01AM 
01AN 
01AO 

!ALAMEDA
ALAMEDA
iALAM EDA
;ALAMEDA
;ALAMEDA
!ALAMEDA
!ALAM EDA
,ALAMEDA
'ALAMEDA

jADDITION TO 2ND INCREMENT CAPEHART HOUSING 
CORROSION SURVEY CAPEHART HOUSING 
COR SURVEY CAPEHART OFF STATION 
INERTIAL GUIDANCE TEST INSTALLATION 

;2ND INCREMENT CAPEHART HOUSING 
I EXTENSION OF TAXIWAYS 1 & 2 
I POWER CHECK FACILITY 
,SEISMIC NOISE LEVEL MEASUREM ENTS 
!INERTIAL GUIDANCE SUP TEST FACILITY 

42!5495 
0 

i 0 
0 4056(1) 

• I 11,5097 
29 E119-1 

6IE119-1 

ALAMEDA 
,ALAMEDA 
---'---"--'--='------'-----'-! N_&-"M-'-C'-T-'--R----'A----'l'-'

N
-"-

1 N_:..:G:_
C

:c..E=N.:...T_:..:E ____ R.:...
B _U_I_LD_ I _N _G_S ______ -----1..i __ :_5_81.:...1 _____ _ 

:300 UNITS QUARTERS 2!5890 
ALAMEDA ..:...c:=--==---'--.....C::..:....:...__::_:_:'-'-"__:::_:c__::..:..:.__::=:.__:__:: ___________ � __ ..:....:...:.::.____ _____________ _ 

•LOGS & FIGURES FOR REPORT 1V 41 :5890 
,ALAM EDA -'..CC::C..::.:�-'-c'-----'-':.:C..:c-=-,��c:...::=..:...:=..c�=::.....�'-='='=�-------�-:--=--=.::..::._ _____ ·--/ DRAINAGE FOR 300 UNITS QUARTERS 0' ���--��-�----�������------��-----·--···ALAM EDA ����--"i.:...F�Y�65�A=P�P_R�O_P_R..cl....cAT-'--E"'D�F�U�ND=S�Q_U_A_RT_E_R_S _ ____ .....;.... __ 34.,_.:�24�3_7 ________
-ALAMEDA 
ALAMEDA 
ALAMEDA 
ALAMEDA 
:ALAMEDA 
,ALAMEDA 

iAIRFIELD LIGHTING FACILITY , 1 6007 
-+-j P_C_E_G_R_O_U

_
N_D_S

..c

U_P_P_O_R_T_E_Q_U_IP_M_E_N_T_S_H�O�P�---�i --2-S---11-0 -92�----
!OVERHA UL & REPAIR TURBINE SHOP 9 GEO 2127
:MISSILE REWORK BUILDING (INTERIM) ' 5 0015 
'MISSILE REWORK BUILDING 11 GEO 2849 
364 UNITS QUARTERS 19' 1175-A 

-�---_:___cc_c..:_ ____ � ------------- ··--·-ALAM EDA AIRCRAFT MA INTENANCE APRON i 38 23-24 
---'-'--'-'----'----'-_.c_:__.c_____c_.c__:_�_:..=_c..::...c_:___:____:_..cc_:_ _______ � __ �__:_- ···- --

! Al RC RAFT SYSTEMS T R AINING BLDG 2 S-11399 ,ALAMEDA 
ALAMEDA 
ALAMEDA 

,ROAD RATER DEMONSTRAT I ON 0 
-"-"-�--'---L���c=:..,::..:::.:.:.=c��.c,::c���=-=----·---'---.C:-���-·--·-·· AI R CRAFT PAINTING & SHIPPING FACILITIES 2 2176.11 

.ALAMEDA ��----����---���������=��-�--�----,LA ND MANAGEMENT PLAN SOIL & WATER CONSERVATIQ 0' 
ALAMEDA 
ALAMEDA 

-

ALAMEDA 
ALAMEDA 
ALAMEDA 

,WATER POLLUTION ABATEMENT FACILITY 23 114-2, PA1559 
;200 UNIT CAPEHART HOUSING PROJECT ;5006 
, MISSILE REWORK BUILDING 91L&A 4028 ·------'------------·--
:TEMP LODGING ACCOMODATIONS 7 70157 

··-· 
;DEM O OF PAVEMENT EVALUATION , 0i --------'-------------------·----·-------'---'----

01 AP ALAMEDA 
. 

'FLEET R ECREATION COMPLEX 12'297-7106 ·-------· -···--· --------------------� --··----

01AQ ALAMEDA ·NoT USED
'--'------- "------ - -·--·- -·-· ·--··--- ----··------------'------ --

01AR -ALAM EDA 
01AS ALAMEDA 

P IE R 2 EXTENSION 4 ,2176,020.04 � -- ------ ---- ---·---------------------�--+-----

01AT ,ALAMEDA 
01AU jALAMEDA 
01AV ,ALAMEDA 

'ELECTRICAL DIST SYSTEM 1 8'5866,002.04 
'SHIP WASTEWATER COLLECTION ASHORE SYSTEM I 0]S-12818
PIE R UTILITIES, PIER 3 3!5928,002.04 

:sHIP WASTEWATER COLLECTION SYSTEM o;S-12632 

Page 1 
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01AW ALAMEDA 
01AX_ ALAMEDA 
01AY ALAMEDA 
01AZ ALAMEDA 

BRAG SOILRPTS.xls 

NAVY/MARINE CORPS RESERVE TRAINING CENTER, SPE 
RUNWAY REPAIRS 13-31 AND 7-25 1 
STORM WATER PUMP STATIONS 
NEW BOILER PLANT 

018A :ALAMEDA ;NOT USED 
0188 /ALAMEDA 'CHIEF PETTY OFFICERS MESS OPEN 
01BC [ALAMEDA ;REACTION FORCE FACILITY 
0180 !ALAMEDA ·FIELD EXPLORATION OF PAVEMENT TAXIWAY 4
01BE !ALAMEDA !SUBSURFACE INVEST NEAR PIER 1

8 72-C-0329, R1 
17 JS 13069, 103 

4 JS 13129 
2 5928,006,04 

5 380-4,0 6_026 
6/5451 5235 

18 JS 13188, 74-C 
0 

01BF ALAMEDA iNOT USED t 
018G ALAMEDA ';HOBBY SHOP 3/0124-125 
018H ALAMEDA jRUNWAY REPAIRS 13-31, 7-25 17 JS 13069 
0181 ALAMEDA I SANITARY LANDFILL SITE STUDY 20176-C-7543 
01BJ ALAMEDA !PHYSICAL SECURITY FACILITY ' 11 • 
01BK ALAMEDA !METHANE GAS PROBLEMS AT PHYSICAL SEC FAC ! 0'
01BL ALAMEDA /FINAL ON PHYSICAL SEC FAC I 7 1 2176,037.01 
01BM !ALAMEDA :NEW AUTO HOBBY SHOP i 2!8157,002.03 
01 BN !ALAMEDA HOSE MAINTENANCE BUILDING ; 2 14092A 
0180 ALAMEDA iCOMNAVAIRPAC AF PAVEMENT MOD STUDY UPDATE ! o: 
018P ALAMEDA jHIGH SPEED GRIND FACILITY 2,136.6 -
01BQ ALAMEDA jDEFENSE PROPERTY DISPOSAL OFFICE 9iL-675 
01BR 1ALAMEDA [HAZARDOUS MATERIAL STOREHOUSES / 6726-30 
01BS IALAMEDA FIELD & LAB DATA RUNWAY 7-25 SHOULDER ' 11 ,14408 A 
018T !ALAMEDA !TYPE I ROTARY WING AIRCRAFT RINSE FACILITY 7:V78128 
01BU ;ALAMEDA 'PAVEMENT EVALUATION HANGAR 39 1 4/5831,003.04 
01 BV jALAMEDA ,IMPROVEMENTS ON PIERS 2 & 3 4!5866,006.04 
01BW IALAM--0

E=D�A--+! F=l �NA�L�SU�B=s�U�R�F�A�C=E�F
=U�E=L�C�O�N=T�A�M�IN�A�T=IO�N�s=T�U

=
DY�-�, --1-6�,7-9--C-'-

-5-3_2_0_--J
01BX :ALAMEDA ,NOT USED 
01 BY 'ALAMEDA :STORM SEWER REPAIR, 8TH ST & AVE L 5 14401,002.04 
01 BZ (ALAMEDA \FAMILY SERVICE CENTER 3'9137,005.04 
01CA :ALAMEDA 
01CB :ALAMEDA 
01cc \ALAMEDA 
01CD iALAMEDA 
01CE ,ALAMEDA 
01CF ALAMEDA 

'HOUSING UNITS 
:AIRFIELD R/W PAVEMENT SURVEY 
!REPAIR OF ACCESS/PARKING APRONS R18-79
MATERIAL TESTING LAB
BREAKWATER CLOSURE

23 !K529-31,01852 
0!WESTDIV 1CB 
5'13010,001.04 
5!13078,001,04 
218-1138-2
4i2176,055.14

01CG :ALAMEDA ��� !AIRCRAFT CORROSION CONTROL FACILITY
_ :CHILD CARE CENTER 

0:3645,005.04
o:01CH :ALAMEDA 

01CI ALAMEDA 
01CJ :ALAMEDA 
01CK iALAMEDA 
01CL 'ALAMEDA 
01CM iALAMEDA 
01CN ;ALAMEDA 
01CO ALAMEDA 
01CP IALAMEDA 
01CQ ALAMEDA 
01CR !ALAMEDA 
01CS ;ALAMEDA 

'NON-DESTRUCTIVE PAVEMENT EVALUATION 
: REPAIR AIRCRAFT PARKING APRON 3 
AIRFIELD CONDITION SURVEY 

--,SEAPLANE BASIN OVERWATER SOIL EXPLORATION & S,'i 
:BERTHING REQUIREMENTS FOR PIERS 2 & 3 

3 WESTDIV 1CI 
01WESTDIV 1CJ 
1 '-B-1259-2 

16/13134,001.04 
!TELEPHONE DUCTS & MANHOLES 0 1 3269-8 
MATERIALS TESTING LAB RE-SITING 6:13078,003.04 
DREDGING/BREAKWATER CLOSURE 17 i8068,014.03 --------------i-�c-'--c-����1 
iPAINT AND FINISHING HANGAR ' 1i!13078,004.04 
BORROW PIT EVALUATION FOR SOLID WASTE DISPOSA� 

iREPAIR OF AIRFIELD STORM SEWERS I 
I REPAIR E-WTAXIWAY E1-84 ,_ 
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01CT iALAMEDA 
01CU jALAMEDA 
01CV ,ALAMEDA 
01CW jALAMEDA 
01CX jALAMEDA 
01CY !ALAMEDA 
01CZ jALAMEDA 
01DA !ALAMEDA 
01DB ALAMEDA 
01DC ALAMEDA 
01 DC ALAMEDA 
01DD ,ALAMEDA 
01DE iALAMEDA 
0 1DF !ALAMEDA 
01DG iALAMEDA 
01DH jALAMEDA 
01DI !ALAMEDA 
01 DJ !ALAMEDA 
01DK IALAMEDA 
01 DL iALAMEDA 
010M iALAMEDA 
01DN iALAMEDA 
0 1 DO iALAMEDA 
01DP ,ALAMEDA 
01DQ iALAMEDA 
01DR IALAMEDA 
01 DS ALAMEDA 
01DT iALAMEDA 
o·IDU ;ALAMEDA
01DV !ALAMEDA
010W [ALAMEDA 
01DX !ALAMEDA 
01DY !ALAMEDA 
01DZ iALAMEDA 
01EA :ALAMEDA 
01EB :ALAMEDA 
01EC ,ALAMEDA 
01ED 1ALAMEDA 
01EF :ALAMEDA 
01EG ALAMEDA 
01EH 'ALAMEDA 
01EI :ALAMEDA 

BRAC SOILRPTS.xls 

!MAINTENANCE DREDGING LOGS j . 
jACOVERLAYS RNV13-31,RNl/7-25 I 
jNOTUSED i 
!GEOTECH SERVICES/DATA RPT AIRFIELD PAVEMENT IN\f'
jlNTERMEDIATE MAINTENANCE FACILITY j 

1NARF PLATING FACILITY i 
:PIER UTILITY IMPROVEMENTS i 

. !MOORING PLATFORM AT PIE� 2 '. 
jCBR TEST RESULTS & PAVEMENT DESIGN RECOMMENDi 
IR2-85, REPAIR SEAWALLS, PHASE I ! 
jR2-85, REPAIR SEAWALLS, PHASE 1 ADDENDUM 
iFAMILY HOUSING PROJECT_ i 
'AIRFIELD RUNWAY SURVEY i 
iPILE 7 DOLPHIN INSTALLATION PIER 1 I 
!REVISED SLAB RECOMMENDATIONS AIRCRAFT Accou,i
jELEC DISTRIB SYS AT PLATING SHOP FAC j
i PAVEMENT REPAIRS A AVENUE 
,RAMP IMPROVEMENTS SLOGS 4 & 5 [
:RELOCATION OF INTERMEDIATE MAINTENANCE FACILITI 
!BREAKWATER CLOSURE i 
!TEMP LODGING FACILITY I 
]DISEASE VECTOR ECOLOGY & CONTROL CENTER FOUNi 
!DISEASE VECTOR ECOLOGY & CONTROL CENTER SOIL C
!CONFIRMATION STUDY SANITARY LANDFILL
,EXCHANGE/COMMISSARY COMPLEX
iFAMILY HOUSING PROJECT !
!OIL CONTAINMENT STORM SEWER OUTFALL STRUCTURJ

7 ! PC110/85023 
4i81141,039.03 

11 8-1138-3 
5;17978 ,001.04 
3\8015,013.03 

12;8015,014.03 
3j8015,012.03 
4!86158 .10 
8j1151A 
6l1151A ADDEN 

84-C-4627
0 WESTDIV 1 DE 
8 P87050 & 078 
4111-1769-0 1 

11,8015,016.03 
'4895-E 
14894-E 

2117978,003.04 
3:K-529-7 
5jK215-29A,155: 
61L-866 

61 L-866 
1112176,059.01 
10118857,002.04 
291 

2: 1010-40 
0 1 674.1 !SUBSOIL INVEST & PILE DRIVING & LOADING TESTS

:NEW ADMIN BUILDING 4; 
'HOMEPORT AQUIFER STUDY FOR NAS ALAMEDA, NSC O 9:7748 ,006.04 
iMOTEL SITES ! 5j
!SOIL CONTAMINATION ASSESSMENT • 1 15160.1-0-7
!PAVEMENT RESURFACING EVALUATION FOR FLEET PAR 14'1042-40
!GUN TEST FACILITY 41K450-6,03289 ,, 
]SUPPL GEOTECH INVEST FOR 300 FAMILY HOUSING UNI, 21 :1234-01-01 
'EAST HOUSING REPAIRS i 9iK891-6-172 
;AIRFIELD RUNWAY SURVEY - -----+i ___ o�:w_E_ST_D_I_V_1_E

--j
C 

,EXCHANGE/COMMISSARY COMPLEX 10 18857,002.04 
iSEISMIC DESIGN CRITERIA FOR BUILDING 1 0 0 17734,019 .04 
jPARTIAL PRELIM IR SITE IR-1 INVEST DATA 8 :CTO 107 
IGEOCHEM INVESTCONTROL TOWER 

. 
6[15219.1-0-3 

1CONTROL TOWER COST CERTIFICATION E\/AL_l,JA_T_I_O_N_+ .· _ _c_0-12_0_74_8
'-'-
, 0:..:0.c..7:.c.0_4

-J 01EJ :ALAMEDA 
01EK :ALAMEDA 

!HOUSING EARTHQUAKE DAMAGE 4\ 848.022 
=c-:c.=�=�---"='����������::.=cc,-c-ccc- .... ·----····--�-�-----GEOTECH STUDY REPAIRS SEAWALLS 5 1864 

01EL ;ALAMEDA 
01EM :ALAMEDA 
01EN !ALAMEDA 
01EO !ALAMEDA 
01EP 1ALAMEDA 

CLOSURE & POST CLOSURE MAINENANCE PLAN FOR LA 
CONTROL TOWER & FIRE STATION 
CORE DRILL STUDY HANGAR 11 & 12 
470 FOOT DEEP SOIL BORING 
AIRFIELD CONDITION SURVEY & FRICTION MEASUREME 

Page 3 

0.2176,060.01 
813712.036.04 
0 ]P92010.1 

0iWESTDIV 1EP 



5687.1.001.02 
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APPENDIXD 

SECTION A-A' 

Borelogs 

EM3EO 
INCORPORATED 
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65X-61 
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-40 
66¼-59 
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7!¾-56 

-70 16!::-11.5 

-90
l9¾-109 

U-36

u-10 

SPT-1 
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BORING 
□Rrl!.LED 12/8/76 

El.EVA TI ON 113',7
1 ± 

SP BROWN GRAVELLY FI NE TD COARSE 

CH 

(DENSE) 

I GRADING MEDI UM DENSE) 

{WATER LSVEL 12/8/70) 

(GRADING TO VERY LOOSE) 

DARK GRAY·SIL TY 
{ LA_ YtR OF 

(GRADING 

(GRADING 

GRAY 

SOFT} 

ME:::i J UM 

CLAY (BAY 
F.INE SAND)

STIFF l 

SP BROWN FINE SAND (DENSE) 

SC BROWN CL�YEY FINE SAND 
(V'i::RY DENSE) 

(GRADING GRAY) 

MUD) 

LOG OF BORING 

SAND 

l 
lL 

l 
(VERY SOFT) 

' " . --·-. , 

!"LAT� 28 
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BORING LOG IlSlA

Jo B NO: _7_2_6_·_3_0 ___ _ DA TE OR ILLE D'�· ___ z/_b_· /�?_9 __ _

JOB NAME: 
EQUIPMENT: 

-·� 
0) 

.,,_ .c 
); -

E a. 0� 
"" "' 

U? D ro Cl. 

SPT 20 

:, SPT 22 

8 SPT 14 

11 SF" 4

15 OS --

i-la zard Stor a!:J'._,_J:JAS Alameda SURFACE ELEV,:_�1,.,1""3 ___ _ 

"" � 
::, 
-
"' 

·a
:;;; 

DRILLING Rotary liash 
DATUM• P•nie, 

:-!! 0 

c 
OJ 

1= 
0 u 

- -

. . 

- -

- . 

SAMPLER TYPE DRIVE WEIGHT· LB HEIGHT OF FALL- IN 
30 .Standard Pen. (SPT) _ _.;cl

c.c
4

.o..
0 ___ _ 

Osterberg push 

·- -
C: .c 

C: 

---' 

C: u, I -

OJ l) 'ti;·.;:: ;:) .,:; "' u " 0 Description 
>- '4) ti 0. � U?"' 

::, � .� i5;;:: " 

a u-

,)�-2 1ncnes ot 1\Sphal t Concrete
8 inches of Base Rock 

SP Sand, fine-grained., brown, mo.1st, dense }

- -

- .

- -

,_. 

r 

5 -

,r 

10..-

1 

-

1 S-

I-

-

r 

20 � 

.5Z_____ 

SP 

SP-

CH 

with occasional sea shells

?ree water surface at 5:.� ieet.

Sand, fine 0 grained, gray-brovm, saLurated,
medium dense with Occ:asicn.a.l layering of 
sea shells. 

Interbedded layers of fine bluish- gray 
sand and soft ,1Bay J•.tud 1

' 

£'Et-11DN A GK 
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o5 ca Lat:ioratcry Tests "' " " 00 

25' 

11• 

12 62 " 

,. 

pu!!n 

,,. 

push 58 69 

� .  Rotary Waslt Equipment 
,5 g. n C 

.:3 g ElevaUon 112 Fee:t Date 10/22-23/86 

O / r@- 8-inch concrete slab 

BROWN S.WD (SP) 

medium dense, wet 
Saturated below 3 feet 

571xl• • / 

,ci]·:·:1 
!.OOl!lt! SAND (SP} nt 14 ft!H 

DARK GRAY SIL'rY CLAY (CH} 
150 ' soi:�, s.i.turated 

•TIAHK GRAY SA!,l) (SP) 

ltn;r11w, sacurati:d, 

20-w � fine-grained, "11th 
. sbrdl.s 

25�\l·l 1. 

30 

35 

,I@ 40_: .',
I

,., .•• 

DARK GRAY SILl'Y SA.::lD {SM) 

loose, saturated, 

fine-grained w1ch 
clay lenses end shells 

GRAY SANU {SP) 
dense, satm;:-ated, 
_fine-grained 

DARI< GRAY SILTY CLAY (CH) 
fin:i, saturated 
(Bay }lud) 

Scc.-n <>1✓ P., ex

L � u\c !!:le 

5 l 
.-Q �c: 

l .£i �
Laboratory Tests ill 18 

"' 

pt.lsh 

CtJnsol, Plate J..lO push 67 

T�UU 1567 (2000) 62 

push 

L "-

• 
> % = 

C\i; 
• • 
0 "' 00 40 

60 

38 

1w 
. 

45 

W/.//.1 

ou 1 V/A

I� 

eO __j 11/ ✓,:;l

65 

75 

80 

" !£ � 

{ContJnuatlon of Log) 

GR..I\.Y SAND (SP) 
dense, saturated 
fine-g::-ained 

GRAY SILTY CLAY (CH) 

with sand 
(Bay Mud) 

Increa5ed silt content, 
decreased sand content, 
and firmer at 52 feet 

Beco.,.11.: st:iff at 60 feet 

HA.-dlngLaw,aonA""'""late" Log of Boring 4 Pt,t.rJ: 

! : i a,,;: Engineer.s,.G_eologis!S Intermediate Maintenance Facility 
•F ..... &Gaophyslc,,ru; Alameda Na ... ·al Air Station 

A 4a Alameda, California 

L_ ____________________ __, Shf�lds I 79J78:'oOr 0� lt'.1°eA4 11/8� llE><SEO pAJE 
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DK DA TE DRILLED 4/2/82 

SOIL DESCRIPTION 

Asphaltic concrete & Baserock 

__sz:____(W,L. 4/2/82) 
Dark grey Silty SAND, loose 

Grey gravelly CLAY (BAY l1UD) 

Brown Silty SAND, dense, wet 

Grey Sandy CLAY, (BAY !1UD) 

Boring terminated at 25 feet. 
Water at 5 feet. 

r•�•�•�a SBAl�•�n ••c. 

Project No. 4894-E 
6 May 1982 

BORING DIAMETER 6" BORING NO, 4

�-g 
� 

]ii 
. ., h 

ai] :i ·1g ...: 
I!! 'i MISC. 

--... - ::, 

LAB 

i ..!. 
,.; g ., . .;;�

= 'tn ;; c'-l ·- -0 ·- "' ' ., 
�

Q. 

:i i,11 
RESULTS 

= "' - .,, ::, e 
::, - Cl:l.., o.f Q c,:, 

SM 
No Re<covery 

. 5 48 95 LL= 83 

CH 
PI=53 

42 108 20 

S11 

CL 

I FIGURE NO. 5 - LOG OF TEST BORING

1. 4
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Project No, 4894-E 
6 May 1982 

DK 
DATE DRILLED 

4/2/82 
BORING DIAMETER 

Ji� �Ji 
al .g ,.-

SOIL DESCRIPTION :S "Bi i; 
C ca - "'

:::, - cc...., 
c., 

A. c.

Tan & rust Silty Sandy GRAVEL, dense GW 77 

sz (W. L. 4/2/82 
- 4

CH 
Dark brown Silty CLAY w/Sand & Gravel 
(FILL) Bay Mud w/Sand lenses, soft to 
stiff 

10 

Boring terr.iinated at 25 feet. 
Water at 5 feet. 

6" 

' ., 
:1 

. o  --= ' ., 
:, C: 

O'� 

BORING NO, 3 

"gi-=., . 
c'-! 

2::- C. 
Q 

72 

107 

I!, "i MISC. 
:, 

LAB iii 2::-
•-,:, 
:i� RESULTS 

44 

48 

21 

I TEl�l�A s1�A1�t:u lllt:.
I FIGURE NO. 4 - LOG OF TEST BORING 
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION 

DEPTH TO GROUNDWATER 5 1 (see Note 3) BORING DIAMETER 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR CONSIST, 

CLAY, silty with SaI)d (fine- brown very 
grained) stiff 

2" A.C. over BASE 
SAND ( f foe-grained) with some brown dense 

medium silt (FILL) t ,Jpr,C:,c, 

CLAY, silty with lenses of grey very 
sand · with some silt ·(Bay Mud) so£ t 

( grading without sand lenses 
and with or ga:i.ic: s) 

(grading wit:1 t::."aces of organics) 

soft 

SAND ( E inc-grained) with clay grey medium 
and silt dense 

l \11. S Feet±

,g Inches 

" 

DEPTH 
w 

" 

(FEETl , 
S01L .::i 
TYPE 

CL - . I -u
�-

SM -

IT 
-

5 -

CH-..,. -

IT SM-_ -

SP 
f-

f- ·fT>-i (i - -

f- -
� -

-

- -

I>- I 5
-

f- --

- -

-

f- -

1--20 -I 
- -� 

f-- -

- -

f- -

>- 2 5 -[ 
f- -

f- -

f- -

f- -

-30 -

-
- -

- -

f-- -

>- 3 5 -- ,-

f- -

-

-

I 

[ 

LOGGED BY 

DATE DRILLED 

z w-: 
Ouh . 
� � �� ";:: 

Wz 0 h VI 
,... (I)� hW 
uJ u; 0 �i 
z 1.1)..; C, 
�a:� u 

39 

9 ? 

1 

l 

push 
250 

psi 

oush 
300 
f)Si 

1 

push 
300 

�Si 

3 

SC 
i- -

Ho rx: so,� 

EXPLORATORY BORING LOG 

F.M.

1nn9/so 

> ov.: 
t w a 
VI � (I) " - - :r, "' � w � 

- "oU u" 
,!':. u, 
� z 0 

�u 

Peter Kaldve&r and Associates ALAMEDA NAVAL AIR STATION HOUSING 
Alameda, Cn l.i f ornin 

Geotochnical Conw/tJJnts 
DATE PROJECT NO, BORING 

K529-31 1981 NO, 
1 3 

January 

;;; 



DRILL RIG Hollow Stem Auger SURFACE ELEVATION 114. 5 Feet ± LOGGED BY F.M.

DEPTH TO GROUNDWATER 5' ( see Note 3) BORING DIAMETER 8 Inches DATE DRILLED 10/29/HO 

Zw- -; .;,- . I a \<J DESCRIPTION AND CLASSIFICATION 
0 r.; 1- I-

\U :=: z " ;:. :z IJ. cr:;: vi z <I) f.-

DEPTH 
w � 

i 0' I:: z z- - vit:>-J W'-'- ':!:· !,./ :z- <.:. 
� <( w ... tt: UJ ti). , -�- oU 

SOIL !FEET) w-o 3: z >- !;,. 
0 0.. c::::: :;:: < :d:J...1 � :'i ;;:; DESCRIPTION AND REMARKS COLOR CONSIST. " " TYPE � C: !::! u 

0: 
�s 0 

SAND (:ine-grained) with clay g,ey medium SC '- 4 I -
and silt (continued) dense - -

'-
brown very 

n-dense ,_ 
51 

!+ 5 
Bottom of Boring = 45 Feet i- -

.... -
- ..
- ..

-50-

Notes: 
- -

1. The stratification lines
- -

represent the approximate - -

boundaries between soil types � -
and the transitions may be - 55 -
gradual. � -
2. For explanation of ' an - -
pene t r:-a t ion resistance values '- -
marked with asterisk (*) ' 

I an 
see page A-1. 

1-60-3. Groundwater level measured

time of drilling and 3 days
'-

at 

after drilling. I- -
f- - i 
f- -
... 65
'- -

� -
'- -
- -
-70-
- -
- -
... 

-

I- -

'- 7 5 -
,_ -

I- -
- -
- -

-80-

EXPLORATORY BORING LOG 

Peter Kaid veer and Associates ALAMEDA NAVAL AIR STATION HOUSING 
Alnmedn, Californ'la 

G,,otechnica/ Consultants 
PROJECT NO. DATE BORING 

K529-31 Janu.:1 ry 1981 NO. 13 



*- � �� ru E  Rt W hg � :::' � ;; o. quipment o a rv as 
,:;:: :JC - 'ci E 

1; L l. 

� .�'2 :::-! -� � Elevat!o 115 Feet**□ate 10/6/86 
LaboratoryTests o5 28 oo OCT.,..,..---,-----,-,-cc-------------- LaboratoryTests - - ----·-- · Asphalt ----· 

BROWII GRAVELLY SAMO (SW) rm 

medium dense, slightly moist, 
(See Plate 8) 

pH"' 8.18 BRO\m SILTY SAND (SP), medium 
MA 25 5 l 02 5 

• dense, dry, fi ne-qra i ned l 

coarse sand (Fill) 

(See Plate 6) 
• i trace silt, medium dense, 

22 very .moist, pea gravel 

rYi -= color clrn.nge to gray 
16 10-'ll! 

� -�•I gravel lens 

1s-G :-:1 col�r chang� to brown, loose, 
10 /ill medium- to fine-grained 

f.it'\ .., Ji · •1 col,,1· chC1n9e to gra)', very loose, 
{See Plate 7) 3 30 112 ,.O r(.': 1dlh bi·okecn sl1ells and cl,,y present 

TxUU 518 (1000) 
(See Plate 13) 
Consol {See Plate 

3 

18) push 

54 

60 

46 

66 

63 

73 

25-

,"j··

30 .0, 
/,/. 
/ 

�,;:;.
; 

/ 
,;:;.

OAIII: GP.CY CLAYEY SI LI (1-11) 
�on, saturated, 1'11 t.!1 brnh.:n seasl1el Is 

liHI\Y SillY CLM (CL) 
very soft, saturaleJ 

so ft 

increased stiffness 

' 

19 

65 

45 
n·,T

81 

' 

a:,t. g' � � 

. ' 

�� i :g �·
5

8
c ?:� � � (Cont!nuatlon of Log) 

::, 00 -·-- --· -- ··-·--- 40 
-GRAY Sil TY, SAND & SANDY Sil T{SP/Ml) 19 . 112 

f 

45· 

50-

55 

60-

65-r• 

70 · "+:-

75-

80-

medium dense, saturated, 
very ffoe:.gfcii ned, c.l ay present 

. . . . ·- . 

becomes brmm, very dense, 
medium-grained 

very dense 

Bottom of Boring 70.5 Feet 

40 -
*Converted to Standard Blow Counts (.H-yaluesl 

' ' i=i�.!.� 
Harding Law,.on A3&0clat.,s 
EnginP,ers. Geolog1S1S 

LOG.OF BORING 1 
W\RF Plating Facility 
Alameda, California 

,w, 

**Alameda /!AS Datum ft,tlL\J el1!.V- b -+ tt1-0 � & G�pr,ysic:lsis 

DR.�wr, 
AC 

JD8NUM81:R 

8_915.013.03 
�FPllOVED 

A& 
DATE 

10/86 
RE>llSEO �" 



5687.1.001.02 
April 8, 2003 

APPENDIXD 

SECTION B-B' 

Borelogs 

EN.3EO 
INCORPORATED 



GR UUNO 
Hc,u: , 

1/; 1 -ASPHALT . t1 J ��
M

;c�w�/�r 
• � we - 1\ 

'£ DD - 96 
),! 211 SAMPLE:R 

.,r ·,- I.J --
�c." 

WATER SAMPLE 1 ...... 2 
i sLows/n 
NO RECOVERY 

5- 71\ 2'1 SAMPLER
C-

. 
SAMPLE 1-J 
o 0Low/rr
NO RECOVERY 

MODERATELY COMF'ACT[D 1 

DAMP 1 YELLOW SILTY 
SANO FILL 

---------lo 

POOR LY COMP ACT ED, 
8LUE: SILTY SAND 
r I l.L

2
11 SAMPLER (FILL) ---l----1-!---------1-'-'-="----------15 

3 

. 

o-

. 

. 

. 

. 

. 

. 

. 

� 20-

:c
� . 
0. 

w 

Q • 

. 

. 

25-

. 

-

. 

. . 

35-

. 

. 
,., 

II SAMPLE 1-1 
2 B LD\/S/ rT. 

! WO� 3
" 
._, 

A 
.. 

. :, 

• 
'" 

// 
:,. 
' 
po 

Ii 

'.".· 

0 
,'. 

:� 
.,,-· 

_-, 

DO - 1 06 
2)t SAMPLER 

SAMr• 1 •• E 1-t; 
o BL.ow/rr·
WC - 70 
r.,o - 58 
UN - If 50 
2i" SAMPLER 

SAMPLC 1-(; 
1 2 ecows/rr 
WO - 15 
DO - 98 
2" SAMPLER 

._ ___________ 

ton' BLUE: $' LTY 
CLAY WJTH SOME' SHELLS 
AND SANO LAY£RS 

� 
(2 u TO 6 11 THICK) 

'-GRAVEL LEN6E 

( BAY MUD ) 

60 

LOOSE TO M[O I UM 0E1'JS( 
CR EY SMID WI TH SHELL 
PRAGME'NTS 

�ERY STIFF, YELLQW 
SANDY CLA.Y 

SAMPLE 1-7 
31 BLOws/n 
WO - 16 
DO - \16 
UN - 6100 
2 11 SAMP LEA 

S'iM>'LE 1-8 
86 SLOWS/Fl' 
WC - 21 
oo - 1 OS 
211 SAMPLER 

SAMPLE 1-<'J 
81 aLows/h 
we - 1 s 
DO - 110 
2'1 SAMPLE:R

SAMPLE 1~10 
�� SLO"wS/rr 
we - 2.1 
OD - 100 
2'" GAMP LE:R 

SAMF'Lf. 1-11 
i3 BLD\/�/n 
2" SAMPLER 

SiAMPLE 1-/11 
64 SLD\,/S FT 
we - 12 
DD - 1 O\ 
2 11 SAMPLE'.R 

VERY STIF'F', 
YtLLOW SANDY 
CLAY 

VERY DENSE, 
YELLOW SAND W / TH 
SLIGHT AMOUNT or 
CLAY 8 INOtR 

OLEAN SANO 

-,-: r:!Th CLAY 
I BINDER 

:CL £,\N SANO 
l 

j -.;l'tH CL.t.Y 
i olNDER

ff< WATER LEVEL 15 DAYS AFTSR 
DRfLLINQ 

I 
,I 
' 
" 

l 
l 

-------···---�-----------+-



. ' ' ' . . ' 

\\/.:,.':_,�' 
' ... ', 

': •. ·.': : ··.' 
·:,.·.-::. : : .... ' , ' 

: : : ,·:::·.·
.:,:;·.: .. _·:·:
?:·.·::, :/. 

"'" 0: (,< :::,,::,{·: 
..l..S.JLL � ' '  ' 

' : ' ......
,•,:-·. ,' ·,

· :,: :. : : : :. : ' 
:-: -:-:-::-_·.
.'. ' .. : . 
·_:;:/:•,',

'. ·:·· ,·,:
• I •  I ! . ' . ' '

' ·.''' 
. ::, ',' ':'

LOG OF TEST HOLE NO. 4 

Fill 
Brownish gray fine sand 
Clay-sand and shells 

"Bay mud" 

Dark gray medi'U.llt sand 

Brownish gray very fine sand-Trace of. clay, 

Grayish brown fine to medium sand 

w2.-s 

\o"l.5 

Brown fine to medium sand 3 '" 

Bro�'n mediUlll sand 

-10-



·,
i 

I

ir 
\"'I 
/'I 
i!: 
i, ·,u
10 "' 

' ••" " :t 
,� 
l
� 

LOG OF TEST HOLE NO, 5 

ll2.._i�� 
lJ.lS 1-,-...,.,-.1 Fill 

lo.2...2 :',::- :\•/ Gray medium sand 
': ; ,•,:·,: ·. 
: : :.·.· G:rayish brown medium sand-Trace of clay-

1� :'.;._:_..:::_ 

Dark gray medium sand 

.. ''.' 

:.:/·.',:·� :,.:..... · ·. Brown fine to medium sand . •, . ' 
' ........ .. .... ,· 

' ' . ;: .. . ' ... 

. . ' 
' 

' 
' 

9.Q--5, : .. : .· :' 
' 

. . . . 
' 

. 

. ',,, ... 
: .- : :· :·:.

: .':. ·.-.: 

!i'.}0:/::.
'.•,.'. . " ' .. 
: ·.: :-::· 
. · .. : : :' . ' ' : :, : 

'. ·: ... ''' . ;: . ... ' 
·::· ''' ... ' . " ... 
' . '.' : 

' 

Brown medium sand 

'': .• 

:,:·::.'·: Brown fine to mediUJU sand 
' . ' . . ... ' ' . ' '  ' ' . " 

' . '.,; .. . '' .. ; '' 

t. '7 c ,: : ,' ,' • •.'� ., ' ... '. 
' '  '."... 
·.:: :,:·· Brown medium sand
: : ,· ... ·: ''' ' 

1-,-, c ;•.-: :', :. ' �� ,...'.....'..' . 

-11-



LOOGED BY 

0 :::! z:�-
:S .!?c .8

� � .,. 
Q .::I .. 

,....... - -

- ...-- - •• 
:• 

4-1111 

,.. 5 -

� -

- - . '·
,_ 

,;, - -
4-2

':/: -

- 10 - ?/ 

-
-

- -

- -

- -

·� 
�� 

] - 15 -

.�--- - .

� 

- -

- -

'
- -

- ··0-
-

- -

- -

� 
- -

_ 25 
- -

I- -

- -
1-- -

f., -

- -

- -

·- -
- -

- -

1--

� -

- -
- -

DK DA TE DRILLED 4 /2 / 82

SOIL DESCRIPTION

Asphalt±c concrete & Baserock 

Jl._(W.L. 4/2/82) 
Dark grey Silty SAND, loose 

Grey gravelly CLAY (BAY MUD) 

Brown Silty SAND, dense
:, 

wet 

Grey Sandy CLAY, (BAY KCD) 

Boring term.:inated at 25 feet. 
Water at 5 feet, 

. i TEltl�A SE41tf�H 11c.

Project No. 4894-E 
6 May 1982 

BORJNG DIAMETER. 6" BORJNO NO, 4

�� g· 
• al .b 

aiil 
_ 1l :ii 'iii� �� MISC.
.___ - LAS
r
= 

. c  ., . ;;;?;>:E '11i - .=: Q Cl ·-'0 ' ., 
Z:- Q. :i � RESULTS

= .. _:;; :, C: 
:::,_ a:)O') O'&_ Q c:..:> 

.5L... 

SM 
5 No Recovery 

5 48 95 LL=83 

CH 
PI=53 

42 108 20 

SH I I 

CL 

I 

I 
' 

\ F!OURE NO • 5 - LOG OF TEST BORING

14 



0 

-lo

-20

-30 

-40 � 
LU 

w 
u_ 

-
:c 
·-
Cc 

-::: 0 

-60 

-70 

-ao

-90 

11¾-112 U-35 

94%-50 
33::-sa1 

54%-69 

42X-76 

65%-61 

66¾-59 

65:;-6: 

71¼-55 

16¾-115 

-22%-107-

19%-109 

U-10

SPT-1 

U-1 

p 

p 

= 

.= 

= 

= 

U-49 

S?T-

i 35 

U-65

BORING 2 
DRil:.LED 12/8/76 

ELEVATION 113\71 :!:

SP BROWN GRAVELLY FINE TO COARSE SAND 

(DENSE) 

(GRADING MEDIUM DENSE) 

,,.;-•-,'--!-{\'/ATER LEVEL 12/8/76) 
(GRADING TO VERY LOOSE) 

.J 
.J � 

1 
CH DARK GRAY·SILTY CLAY (BAY MUD) (VERY SOFT) 

(LAYER OF GRAY FINE SAND} 

{GRADING SOFT)

(GRADING MEDIUM STIFF) 

I I 

111 ,,! lr1lliL :,l1n1,,, 

,iliii11il!' 
I ''

'ill ,!i',111 'ii''i' ·1, 11 I 

1'11'•:lli!l ilI 11 ,Iii! 
\ •1 I\',l1•'1i 
'1;!: 

1 ,li! 
-111111,·
�:•11111

,111\\i\:l!:i'I I'!1\ )/: 

111\111
I l!JJ 

I ll!! 

xii'.
SP BROWN FINE SAMO (DENSE) 

SC BROWN CLAYEY FINE SAND 
(VERY DENSE) 

... . 

:·:;? .. . 

. : 

(GRADING GRAY) 

LOG OF BORING 
PLATE: 2B 



-
-

LOOGED BY DK DATE DRILLED 4/2 /82 

-
-

:;:i: A. C. W/BASE

.::3::

SOIL DESCRIPTION 

Project No. 4894-E 
6 Y[ay 1982 

· BORING DIAMETER 6 fl 

- -
1 I. Tan Silty SAND w/Gravel, dense, d-amp SM 

- - -1 ·
,_ --t---- 29 113 

- 5 - ;f�: Dark grey, & tan Silty· SAND w/some Clay 

- - .�':'i' & · Gravel
- ... ;t; 

(W.L. 4/2/82) 

:�j'j 
I- - �'§;};,' " ... - �:�•�·r===:--
r- 10 - 1i�

'.
f- - 1-2 flJ; Large gravel to 2" clas ts
f- - :�f

-
... -
- 15 -
... -

-
... -

-
1- 20 -
... -

... 

·�::..,.,.
r�. 
:�1 Grading Clayey ix;,, 
:.,. .{" 

�; 
.�� 
·��" 
.... �.".,,
t,, 
-4.,,;:·' 

... -
� 

Grey Bay Mud w/Sand lenses, wet, medium 
stiff 

I- �:J -

SM 

9 

CH 

5 89 

BORING NO. 1

9 

26 

MISC. 
LAB 

RESULTS 

No Recovery 

Qu= lll p. s. f 

LI.==5 7 
PI=31 ... ,_=l-3l 

-+----------------------+---+--+--+---+--+-------! - -
- -
- -
- -
- -
- -
- -
f- -

f- -

f- -

- -

- -
- -
- -
- -
- -
- -
- -

r- -

Boring terminated at 25 feet. 
Water encountered -at: 9 feet. 

t- ---==c'-:::='"=:-'.=-==c,-:�=-=-===-------..-------'--�-�-��-�-�---------; 

TE If If.A SB.Alft�H INt:. I FIGURE NO. 2-LOG OF TEST BORING 
I 

ll 



Laboratory 

LL=57 
PI=30.L 

Tests 

* 

.2 
ui 
5' 

iii 

29 

3 

:R0 
Q) -

:5 C 
- "' 
"' -

·o C: 

2' 8

7 

(.) 
:,: 

-9, 
0 
CJ 

_2, <l>O 

'iii CCo 
(]) a: >- C 

8i � <IJ 

00 

107 

cc 
C: 

aa·E 
c-

� Q) 

�{tj 
0 a: 

<l) 

.c D..
o. E
Q) "' 

LOGOFBORING_-'------
Equipment UIE550, 8-i nch Auoe r 

0 (/J Elevation 112 Feet Date 10/7/86 

O 77· 5-inch Concrete Slab
BROf/11 SAND (SP)• • 

• • medium dense, slightly moist,
trace fines, fine-orained sand

'?, ( Fi 11 ) 
. 

5-- , , DARK GR/\Y CLAYEY S
(
ILT (MH)

) very soft, wet, Bay Mud 

10-

1011 ' interbedded with GRAY SAND (SP) 
- • • 52...loose, wet, petroleum contami nation

= organic lenses 
•' hit something harc,sounded hollo1,1 

H'-'--1 
Bottom of Boring 9.5 Feet 

*Converted to Standard Blow Counts
( N- va 1 ues)

"'*Elevations based on /\1 arneda N/\S 15-
Datum 

HA (See 
Plate 10) 

29 

7 

20 

5 114 

Harding Lawson Associates 

Engineers, Geologists 
& Geophysicists 

= 

0 

5 

10 

15 

0. 

(/J 

LOG OF BORING _�2 _____ _ 
� · , r"'/·1�r:::o·o O 1· 0 cl1 /lu 0• r ::_qLJlpmen L �-,�1

.c,-��·�•�·a_-_,_• c__· -'C. _,.1.C.
c

'----

E!evation 112 Feet 

.i-".f-._ 7-�nch Concre-ce S1ab 

Date :0/3/86 

; • . KED-,3RO,/M GRAVELLY sr,;w (SH) 
/': dense, :noist, some clay (Fill) 

JRJl,N s;,;rn 1;i! TH CLAY (SP-SC) 
meGium d2nse to loose, moist, 

'.7 7ine gr.::ined, uniform (Fill) 

loose, sa�urated 

' . 

• 

• • 
• 

• • 
. . 

• • 

.;Rf,Y Clf1YEY SILT (ML) 
very soft, saturated, (01d Bay Mud 

3RQl,if.l S/i.ND (SP) 
medium dense, saturated, 
medi um-�rn i ned 

BROHN SILTY SAND (SM) 
".'2di um dense, wet, fi ne-9rai ned 

Bottom of 8orinq 16.0 Feet 
LOG OF BORINGS l & 2 PLATE 

Pier Utility Imrrovements 
Naval Air Station - f,lameda, California 2 

OR,,'l'VN'c------�J=os�N=U�MB=aa�------A=P=PR=o�v,�o-----'CCDA=TE------=a'°'EV=,s=rnc----,ccDA""TE __ _ 

AC 8015,014.03 AG 10/86 



.... 

8 
LI 

.µ -9-
C, 
a a, 
.... C. .µ >, '-- :J<::: .µ 
"" .µ <!) •rl 
"' "'.µ ., 
a ..., C: >, C: 

rl 00 C. a, 

Laboratory 
Tests 0:, ::,: '-' □Cl

= 

Harding Lawson Associates 

Engineers and Geoscientists 

:;:; 
.... 

> ----
a C: 
LI 0, ... 
<!) C: e 
a: ... -

§l rl 

a, rl a, 
C. 

� 
..., .µ 

a C. "'
CJ Cl a: 

:,::;
�

a, 

.c: rl 

.µ 0. 

0. e
<!) C!l 

Cl CJ) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

EqU ipment Dual .Tube with Casing Hammer

Elevation 13.11 ft* Date 3/ :I. :1./87 

'.\/: 

:::·:. 

::=:::/ 

JI 

. •'' .. .

.··,:• ,• .. . 
,•·.:• .· ' . .
,•·.:· ,• ' . ' 
,• ·.:• .· ' . ' 
,• ·.:•.·. ' ' 
.··.:•,• ' . ' 
.· ·.:•,' 
:'?•: � 
,• ·.:-.·
. .  ' 
.··.:•.· 
. .  ' 
,• ·.:•.·
' ' ' 
.··,:•.·' . .
. · ·.:•.• 
' . ' 
.··.:•,• . ' .
,··,:-.· ' . .  

.··.:- .· ' . .
,· ·.:,,· ' . .  

,•·.:• ,' 

,••.:- ,' 
. .  ' 
.. ·.:• ,• .. .
,•·.:- ,• .. . 
,• ·.:• .· ' . .  

,•·.:• ,' .. . . . '.:- : . ' .
,•·.:- .·

CEMENT 8" 
BROWN SAND [SP) dry fill 

moist at 2.0 ft 

saturated at 3.0 ft 

DARK GRAY SILTY CLAY (CL) bay 
mud, interbedded layers of 
silty clay and silty sand, 
occasional shell fragments and 
dark black organic material 

ORANGE-BROWN SIL TY SAND (SM) 
moist 
top of Merritt Sand/Posey 
Formation 

water level at 26. O ft, 
3-12-87

K25 C at 26. O ft = 33, 600 ,umhos 
K25 C at 26 .0 ft = 35, ooo ,u mhos, 

3-ii-87

increased silt content at 32.0 
ft 

DRAFT 

PLATE 

21 
Log of Boring NAS-2 
Homeport Aquifer Study 
Alameda County, California 

'- ..... w;;;N:;--------J-;;;0-;cB;:;;NU"'M"°Be°"R--------:-:AP::PR:-:OccVE::D---__:_.:-...,
DA
:-cT::E----R-c,EV...,,s.,.,ED----,D-,AT�E----
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Equipment Dual Tube with Casing Hammer

Elevation 13.11 ft* Date 3/ :1 :1/87 
0 a: 40-.-,-,,..:"'· ,.,,_----------------
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BROWN SILTY CLAYEY SAND (SC) 

increased silt content at 54.0 
ft 

K25 C at 57. O ft = 41. 340 .umhos 
3-:!1-87 

increased clay content at 
61.0 ft 

increased silt content at 64.0 
feet 

DARK GRAY CLAY (CL) hard 
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Equipment bual Tube with Casing Hammer

Elevation 13.11 ft* Date 3/11/87 

increased sand content at BO.O 
ft 

DARK GRAY SILTY CLAYEY SAND (SC) 

K25 c at 87 .o ft = 3B, 500 µmhos 
3-11-87

DARK GRAY SILTY SAND (SM) 

base of Merrit Sand/Posey 
Formation 

DARK GRAY SILTY CLAY (CL) hard 
top of San Antonio Formation 

increased sand content at 
iii.0 ft

total depth of boring is 
117.0 ft 

Log of Boring NAS-2 Continued 

Homeport Aquifer study 

Alameda County, California 
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LOG OF BORING 2 

E9uipmen t 8" Ho I low Auger 

Elevation 113.0 Date 4/27 /77 

BROWN SILTY SAND (SP)
loose t·o medium dense, d ry , 
with occasional gravel 
she/ Is at 3' · -1 

co/or change to gray 
-1 

at 5' 

saturared below 7' 

DARI< GRAY CLAYEY SILT (M/-1)
soft, saturated 

GRAY SILTY SAND (SM) 
medl lJm dense, saturated, 
with occasional she/ I fragrne nts

BROW!✓ CLAY�Y SAt·JD ('·T)·"~ 
,. ' meo:um oens:';, s.:;turct-�d 

(Boring caved to 5' depJ·h) 

LOG OF BORING 2 

Auto Hobby Shop 
Naval Air Station - Alameda, California 

PLATE 

ll'J) 
'\sill 

-�-

11 



i
i 
! 

5! 

10 

15 

I 
I 
I 

c- 20

- 25

I 
I 

� 30 

) 
' 

l 10� 2 30 

iJJ 
i 3 140 

m 
,-� 

! 1, 4 \ 20 
i ,-i·1 
: I !
'· I 
1 5S l I ' 

- '
' I 

100-
: _____ J 
' 
! 6 , 28
1----.,.-----.J 

. ' 
' I I
'__l____j 
1 7 ! 55 
___ _j 

l j' II 
I ' 
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GEO-El'J.GINEERfl',/G cor./SULT,i;_l,HS 

BOR INC; L<)G 

112 

106 

103 

111 

18.41 

21.6; 

23.4 

20.2I
I
I 

·----------·-·· -· 

J>r"j"''' No. 2849 Soring t,lo. B3 
• -•-•••- • - •u• • 

Shaef No. 1/2 
Du,� Drilled 8/25:C.28/67 

loireo-sui
�::

e :

?F 

o:
A

t
r::�:

L

ed sand base. 
--

Gray brown medium to fine sand, dry at 
surface, moist with depth; medium dense, 
to dense. SP-SM. 

--

-Some shells.

i-----------------·1· Finely bedded, da::k gray clayey to 
clean sand with l 11 - 4 rr seams of soft 
clay and silt. 

i 
SF-SC-CH-!-iL 

iGreen-gray clayey sand, medium-dense, 
I 

jSF-�. 

I 

!Tan-brown fine sand with rust
mottling, trace of clay; dense
to very dense. SP-SC.

i
I
I 

I 
I 
1...... --- ---- - - __ j _______ . 

,�----------, 
See sheet 2. __ ,. ____ ,, __ -·------------------

G/E Form l 9/6J PLATE No. 
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PROJECT Missile Rework Bu 

oc,, !ION See Plate I.
I OF B.ORlhlG

�--�-- ----
Slows Dry U11 

BORING l()G 
·----- ··--·-· -------·-· -
ilding _____ Pro/e.:f N-o. 2849 

.. --·- ·---·~·- -·· 
i I Naturo ! Co-mpr. 

..• 

DEPlH ELEV, DRI\/E per Weigh 
_F-r. __ + __ FT. ___ -�-�:--���! P·C·F 

t Moist S Ir. LOG C)F 

1'· s. f •. 

Continued. 
------

Tan-brown fine 

B(jrlng No. 
Sheet No, 

DoJe Drilled 

MATERIAL 

-

sand with 

; B3 

2/2 
8/25-28/6 7 

rust mottling·,r trace. of clay; dense to very dense.g-sc 

35 

1 45

1- 50 I
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f 60 

[ ______ - -
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1L 
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: 12 ,100+1 
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15 100 
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9/03 

i 
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! 
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·- --· --- .. 
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i
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' 
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I'

.. ·- . .. -·· 

Cray brown clayey sand, dense to 
very dense. SC. 

--· 

Tan-brown fine sand with rust

mottling, trace of clay; dense 
to very dense. SP-2£. 

Gray brown clayey sand, dense to 
very dense, SC.-

Tan-brown fine 
mottling, trace 
to very dense. 

--- .. •.. .. -- ··-· 

sand with 
of day; 

SP-SC. 

Bottom of boring, 61.0' 

rust 

dense 

. ·- -•·•--· c..--·-··--· ··------·-·-·· ----·-·--· 

PlATE No. 

' 



Proj.ect: 
/l,lamecla tlaval Recreatfo n Co1i1plex LOG OF BOB!NG No. 

o;;-_. _-_--_ -_ -_·-·_ ------'6'-'-·;----'-1---'-4'--'7'---I'--.-·_--______ _ 
------·s-e....,e�-·��-.. 

Hammer Weigh!· 
T:v pe of Boring, ___ �5�"�R=o=t�a r�'�I _____ _ Remarks-·------------�--

:e: OH - Down Hole Har,1me r 
300 lbs., 30" drop 

SH - California Sampler 
140 lbs., 30" drop 

STP- Standard Penetration Sampler 
140 lbs. , 30" drop 

Surface Elevation 

2" P,spha 1t & Dense Dark Drown Silty 
Medium Dense 

1,/shells 
Light Grey G ro1111 Silty 

Loose to Medium Dense Light Bro1<m 
Silty Sand 

Soft Gre�11 Grev Siltv C �v 

:-'.edi um Dense 31 ur. Grey Silty Sand 

Sand 
Sand 

S7 

samples 

No, 

"' :::: 

� 
diam. :0 

lG _, ______ 7 04 l 5 

2 
2 )/

��:-
12

70 - _. __ . ., ________ 

iO- L� 
J.,_,,,_ 7 
-211

5 
16 7 06 21 

"Jf!, i·led·ium Dense to Dense Oran�e 8rm·m to r,,._ 

2-1/2"

6
P 0

� Bi�own Silty Sand 113 19 

i-----------------·----�30-3 
Dense to Very Dense Brown w/Orange Drovm 
Silty Sand vi/Some Clay 

Vsry Dense Grey Brovm Fine Silty Sand 

Medium Dense Blue Grey Clayey Sand 

Dense to Very Dense Blue Grey Silty s·and 
to Clayey Sand 

59 no 20 

9 
52 l 07 22 

2" 
- 40-_ �--- 60---- - - 6'T

2" 

50- 11
�-----.-----· 19 712 18

2" 

1340 

l 33J

960 

610 

640 

SH 

other 

tests 

SH 

SH 

SH 

DH 

DH 

SH 

SH 

SH 

AP· 
Bottom 0)oring 

60--l�;--=--� 47 110 20 670 DH 
� - ,,.,.,,...,... .. "!'> """"'"""""'�==r� """""""""""" """""""'- """""------�-==I 

#297-7106 _ I HALLENBECK McKAY and /-1SSOCIATES . \ Fig""' 2 
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- Some shells.

!-- ------------

i Finely bedded, dark g�ay clayey to 
,clean sand with 1 11 

- 4 11 seams of soft 
'.clay and silt, 87 

74 

61 

', 35 .5 
-48.2

65.5 _C,P.L SP-SC-CH-l-!L 

103 

111 

'
I 

23.4, 

i 
20. 2 !

;cree.n-gray clayey sand, medium-dense. 
: SP-SC. 

----------- --------

'Tan-brown fine sand with rust 
lmottling, trace of clay; dense 
, to very dense. 2E_-SC. 

- 25 j
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90 ! 
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Gray brown clayey sand, dense to 
very dense. SC. 

Tan-brown fine sand with rust 

mottling, trace of clay; dense 
to very clense. SP--SC. 

iI
I 

---···-·----·-·-----·-------·---- --------------� 
!Gray brown clayey sand, dense t.o
, very dense. �-

.. ---··-···· --- ·- ., ------·-· --··-----·--·-·----··-

; 
I Tan-brown fine sand with rust 
i mottling, trace of clay; dense 

to very dense. ?P-SC. 
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I 
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LOG OF BORING _c..,-----

Eq u J pm ent _C_M_E_55_0�,_8-_1�· n�c_h_A_u o�e�r __ 
Elevation 112 Feet . Date 10/7/86 

O 7"':' 5-inch Concrete Slab
BROf/N SAND (SP)•• 

• • medium dense, slightly moist, 
trace fines, fine-grained sand 

'.,>, ( Fi 11) . 
5-- Di\RK GR/\Y CL/\YEY SILT (MH) •' very soft, wet, (Bay Mud)

interbedded with GRAY SAND (SP)

10-

� • •
_g_

loose, wet., petroleum contamination
· = organic lenses 
•' hit something hard,sounded hollow 

H'-'--i Bottom of Boring 9.5 Feet 

*Converted to Standard Slow Counts
(N-val ues)

**Elevations based on /\lameda MAS 15-

Datum 

A .  1·/ U/·1 _)

29 5 114 

HA (See 
Pl ate 10) 7 

2 

20 

Harding Lawson Assoclata$ 

Engineers, G eologls!s 
& Geophysicists 

JOSNUMBER 

8015,014.03 

-

ci. �
(/) 

0 

5-

10 

15 

LOG OF BORING _2�-----
Equlpment CME550. 3-incl, .Au8er 

Elevation 112 Fe"s: Date 10!.<3/-% 

-''�0
,. 7-inch Concrete S:tb 

; • , RED-BRm✓N GRAVELLY StfrW '.Si·/) 
dense, moist, sJme clay (till) 

• • 
• • 

• • 

CJRDI/N SAND \ -/ITH CLAY (SP-s::; 
medium dense to :ccse, �oist, 
fine grained, uniform (Fi11) 

loose, saturated 

SRI\Y CLAYEY SILT (!·'.�) 
very soft, saturated, (Old Bay Mud 

BRO\✓ tl SAND (S?i 
medium dense, saturated, 
medium-nrilined 

BROHN SIL TY SAND (SM) 
';'.�di um dense, wet, fine-grained 

Bottom of Borinq 16.0 Feet 
LOG OF BORINGS l & 2 PLATE 

Pier Utility Imrrovements 
Naval Air Station - /\lameda, California 2 

APPl1OVED DA"fE REVISED DATE 

AG l 0/86
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DAILL RI(; Rotary Wash SURFACE ELEVATION ll.2.SJ'eet :t LOGGED BY F.M. ,'' 

DEPTH TO GROUNDWATERNot Established .BORING DIAMETER 6 Inches DATE DRILLED 10/24/80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

SAND (fine-grained) ,with some brown 
silt and pockets of clay 

hrawn 
& grey 

. (FILL) t · 

CLAY; silty with traces of v,rey 
organics and shells 
(Bay Mud) 

SAND ( f ine-gra�cted) wi::h traces grey 
of silt, clay, o:-gunic s and 
shells 

CLAY, silty wi.-ch t::races of grey 
shells a�d O'rg<•d."" s (Bay Mud) 

SAND ( f ine-,,rained) with silt' grey 
and traces of clay 

CLAY, s3.. l ty with traces of grey 
shells and orga::i::s (Bay Mud) 

(gradfog sandy :.:1 places) 

(grading without sand) 

, 

Peter Kaldveer· a'nd Associates 

Geo tochnlcal Conwltan � 

S01.LCONSIST. TYPE 

dense SM 

very CH 

soft 

medium SP-
dense SM-

SC 

very CH 

soft 

medium SC 

dense 
,, 

very CH 

soft 

soft 

� 
DEPTH w "·• 
/FEET) , 
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push 
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psi 106

20'' 26 

4 
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EXPLORATORY BORING LOG 
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ALAMEDA NAVAL AIR STATION HOUSING

A1amedn, Cn 11. fornia 

PROJECT NO. DATE BORING 
K529-3l January 1981 NO. 
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DRILL RIG Rotary Wash SURFACE ELEVATION! 12 ,5 Feet :t LOGGED BY. l'.M. 

DEPTH TO GROUNDWATERNo t Er, t nb l ished BORING DIAMETER . 6 Inches DATE DRILLED 10/24/80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

'CLAY, silty with traces of grey 
organics and shells (Bay Mud) 

(continued) 

Peter Kaid veer and Associates 

Gc-o technical Consul ta� rs 

CONSIST. 

very 
soft 

soft 

finn 

DEPTH 
w • " 

(fEETI , 
SOIL <" TYPE 

CH r- 41 -_l 
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1-- -
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psi 

r- 75 -
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ALAf!8DA NAVAL AIR STATION HOUSI�G 
Alameda, Cu.li fo,nin 

PROJECT NO. DATE BORING 
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DRILL RIG Rotary Wash SURFACE ELEVATION I 12, 5 Fec�t± LOGGED BY l',M, 

DEPTH TO GROUNDWATER Not Es tab lishec BORING DIAMETER 6 Inches DATE DRILLEO I 0/'2.11/RO 

z t.LJ� 
. 
. ,. ·� � ::DESCRIPTION AND CLASSIFICATION 9�ti; I-" er; ;;; z "' r 

DEPTH w r ~'-

�t3�5;" cf� ti! u,, z-

t;j � 6 
... w w� 

SOIL (FEEi) , :::,, oU 3�£�-� .:i: � J ,.. 2' ,. !!-DESCRIPTION ANO REMARKS . COLOR CONSIST, Q ::: 6 ½ ·TYPE: -� a: @. u :, u 

CLAY, silty with tr.=:ices of gr.ey firm CH - . 81 -
Organics and shells (Bay Mud) 
(continued) 

I-

I- -

I- -

- 85 -
I- -

- -

-
I- -

1-- 90-

I- -

-

- -

SAND (fine-grained) with silt blt..e- dense SC I- -

and traces of clay and or�anics green - 95 -
- -rr 40 

Bot tor., of Boring � 97 Feet - -

I- -

-1 oo-

Notes� 
- -

l. The stratifica_tion ' . -..i...lLJ.es 
represent the approximate r -

• boundaries between soil types I- -

and the transitions may be 1- I 05 -
gradual. - -

2. For an Elxplanation of - -

pene.tration resistance values -

marked with an asterisk (*)' -

see page A-1. f--110-
-

I- -

I- -

- -

-115 -
- -

- -

- -

- -

H20-

EXPLORATORY BORING LOG 

Pater Kaldveer and Associates ALAMEDA :-IA V AI, AIR STATlON HOUSING 
Alnmeda, Col.Uornia 

a.a iochnic,,/ Consuloo ts 
PROJECT NO, DATE BORING 

KS29-3l Jnnuary 1981 NO, 6 
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DAILL RIG [lo llow Stem Auger SURFACE ELEVATION I 12. 5 Feet± LOGGED BY V.M •

Df:PTH TD GROUNDWATERNot ilstob.1.ished BORING DIAMOER 8 Inches DATE DRILLED IO/'.n/80. 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND Rf:MARKS COLOR 

. 3½'1 A.C. over 5" BASE

CLAY, silty t sandy (fine- to brown 

coarse- oraine d) 
SAND (fine-grained). with silt brown 

SAND ( fine-gi;ained') with silt grey 

. (FILL) f

CLAY, silty (Bay Mud) dark 
grey 

SANTI (fine-grained) with shells grey 

CLt.Ay I silty (Bay Mud) grey 

(g:-ading with l'.:'.nses of .tine-

grained sand with silt and 
sfiell.s) 

Liquid Limit = 55% 
Plasticity Index = 28% 
Pass·ing //200 S ievo. = �'9%

Peter Kaldveer and Associates'· 

G<'otechnical Consuit8ntr 

CONSIST, 

very 

stiff 
dense 

medium 
dense 

very 
soft 

very 
loose 

firm 

S01L 

TYPE 

CL 

SM 

SM 

CH 

SP 

DEPTH 

(FEET) 

I -
- -
- -

>- 5 -

r- -
r- .
r-
r _ .. 

i-j O -
>- -
>- -
- -

. 
>- IS

" 
�-" 
, 
< " 

I 

� 

I 

� 

CH- r -

SM .f- -
>- -

;....20 -I 
-

- -
- -

-

- -
- 25. -L -·
- -
>- -

-

... 
-

-30-I_ 
- -

- -
- -

-
- -

- 35 -

� -

... 
-

- -
- . -

--40 -

I � 

� 

I 

,3 w � 
. {:' ;:: gt: a:: ;;; < <--- "'z z-

� t;� >- w u.i \J.. ' 
�a . D k' 

�{ Ia g �a ,-
�a:� u "' 

a 

33 

19* 16 109 

1 74 

6* 

5 

nush 

350 
psi 

push 
300 
psi 

push 
300 

52 psi 

push 
350 
psi 

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATION HOUSING

Alameda, California 

PROJf:CT NO. DATE BORiNG 

K529-.3l .January 1981 NO, 

0 W• 

u.! !, I: ;.,: ui ... 
� � � i'
u tr w >:: 
V n. ct ~ 
2 ::! iii og 

7 
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DRILL RIG Holl .ow Stem Auger SURFACE ELEVATION ll 2, 5 Feet t LOGGED SY 

DEPTH TO GROUNDWATER Not Estah] ishec BORING DIAMETER· 8 Inches DATE DRILLED 

•w- ,' DESCRIPTION AND CLASSIFICATION "' 2utz "' ::
� �-� 

DESCRIPTION AND.REMARKS 

GLAY, s il.ty (Bay Mud) with : 

lenses of fine-' grained sqnd

with silt and shells 
(continued) 

SAND (fine-grained) with silt 
and some clay 

Bottom of Boring = 60 Feet 

Notes: 
1. The stratification lines
represent the approximate
boundaries be tween soil. types
and the transitions may be
gradual.
2. For an explanation of
penetration resistance v�lues 
marked with an asterisk (*) ' 
see page A-1.

COLOR 

grey 

blue-
green 

CONSIST. 

firm 

soft 

ve.ry 
dense 

w DEPTH � 

!FEET) ,. SOIL � 
TYPE 

CH- 41 -
-

SM ,-. 
t- -

t- -

t- 45
.... -

sx-
SC 

,-. -
-

,-. .. 
:g -50-

,-. -
,-. -

,-. -
-

,-. -

L55 -
t-

-i
... 

7,-. 

60 tr 
,-. -

,-. -

� -
-
- 65 -

-

,-. -

,-. -

�10-
- -
- -
- -

- -

- 75 -
- -

� -

,-. -
- -

-30-

Wz 
� t; � �w 

::tf3S � � 
Cl 

�a:� (.) 

'· 

7* 38 

push 
350-
600 
psi 

67 

I 
I 

EXPLORATORY BORING LOG 

f.M. 

10/27/80 

i: 8� 
vi z "
z: .... ,i: tr, 
wa 

:;: � ou a• 
)- � u '
« 

58 0 

81 

Poter Kaid veer and Associates ALAMEDA NAVAL AIR S1'ATION HOUSING 
Alamedn, Cnliforni11 

Geotechnic,i/ Consulbmts 
PROJECT NO. DATE BORING 

,Jnnuury 198 l NO. K:,29-31 
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D><ILL RIG Boll.ow Stem Auger SURFACE ELEVATION l J 1, 0 Feet. ± LOGGED BY 

DEPTH,TO GROUNDWATER Not Estnb.lished BORING DIAM€TEA 8 Inches DATE DRILLED 

z w- ' 
DESCRIPTION AND CLASSIFICATION � Our 

;: 2 u. � -
DESCRIPTION ANO REMARKS COLOR 

SAND. ( f foe-grained) wit,h some brown 
silt and pockets of clay 

(FILL) f. 
SAND (fine-grained) with traces grey 
of silt .and shells 

GLAY, silty (Bay Mud) �e;rey 

SAND ( f ine-gre.i:ied) y,•.; ;- t... ....... a traces grey 
of silt and s:'.el:!.s

CLI\.Y, sil.c·y with lenses o:: grey 
sand with silt and shells 
(Bay Nud) 

(gr·ading she lly wi i:haut sc:nd) 

CONSIST. 

.loose 

medium 

-dense 

very 

loose 

very 
soft 
loose. 

very 
soft 

soft 

f irr.1 

DEPTH w 
<<� .. 0: � I!? • ... V) =,. 

SUlL (FEET) � w vi 0 � Zw� 

TYPE :t'a::!:?. 

SM '" I -k'.S 14*

- -
-

IT '" -

'"· 5 - 11 

- -

- -· 

C. ..

�-
... 

SP 1-i.o -
5 ,\ 

� -

IT � -
-

CH - -

�15 -

SP-._ 
SM -

CH- I �
I -- ' 

SM ' 
--20 -'-'-
"' -
C- -

CH-._ -
Pt � -

�� 25 -

I- -

I- -

I- -

C. -

e--..30 -
-

I- -

I- -

/ 
'--

I- -

� 35 IT 
� . 

C- -

I-

I- • 

Ho -�

l 

5* 

2 

2''

push 
250 
psi. 

3 

g;'( 

,,� 
r • ,w 
?; z 
" w 

EXPLORATORY BORING LOG 

F'.M. 

10/27/80 

/: a � ;i: � �iii .... - � u -
z- 'i ·.., z::,,
ci ti tJ n:: w !Ii: 
> "- oQ.::� 

2 > � "' �-s □ 

Peter Kaldveer and As sociatris ALAMEDA t-lAVAL AIR STAT ION HOUSING
Alorneda, -California 

Gda tochnlca/ Consvltan ts • 
PROJECT NO, DATE BORING 

K529-31 January l 981. NO. 8 
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DR/LL A/G Holl ow Stem. Au�er 'SURFACE £LEV AT/ON 11 l , 0 ·!.''�e't' i: LOGGED �y F,M, 

DEPTH TO GROUNDWATER :-lot Establishe, BORING 0/AMETF.A 8 ·lnche.s DATE DRILLED 10/27/80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty , sheli'y grey 
(Bay Mud) (continued) 

( grading with shells) 

(grading with traces of shells) 

t-

Peter Kaldveie,r and Associates 

Geotechnlcal Consultants 

CONSIST. 

firm 

soft 

firm 

• 

DEPTH· w 

/FEET) , SOIL -�TYPE 

CH- C: 41 -
Pt 

1-- -

1-- -

'CR 1-- -

IT 1-- 45 -
1-- -

,1-- -

1-- -

1-- " 

�so-

1-- -

1-- -
1-- -

1-- -

,__ 55 -IT 
1-- -

1-- -

. 1--

1-- -

'--60-
1-- -

1-- -

1-- -

C. -

,__ 65 -
a 

1-- -
1--

1-- -

<-70 -
1-- -

.... -

1-- -

1-- -

1-- 7 5 -
1-- -

1-- -

1--

L. -

L-80 -

I 

I 
'--

IT 

I 

z w-. • -�.Ou" 
,: ,z t a:;:: ;;
<<u, ti:;r

z-

� �-� 0�1� ��g �!',, 0 "' � a: e u 0 

4 
. 48

4 61 
.. 

push 

300 
psi 

push 
300 
psi;

3 

push 
400 
psi 

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATION HOUSING 
. A l.ameda, Calif ornfo 

PROJECT NO, DATE BORING 
K529-3l J,:muary 198.l NO. fl 

' 

0 
w 
z 

C ,. 
0 
u 
z 
, 

X 

� G: 
w "'

tt'.::." "' 
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DAILL RIG Ho I low Stem ,Auger SUR>ACE ELEVATION l J [., 0 Feet f LOGGED BY f .M. 

DEPTH TO GROUNDWATER Not Es tab li she, BORING DIAMETER 8 Inches DATE DRILLED 10/27/R'l 

DESCRIPTION AND CLASSIFICATION 

· DESCRIPTION AND REMARKS COLOR 

CLAY, silty with traces of shells grey 
(Bay Mud) (continued) 

Liquid Limit = 67%

Plasticity Index = 36%.

Passing 1/200 Sieve = 97%

Notes: 
1. The stra'tificat_ion lines
represent th.e appro?{imate
boundari.e-s between soil types dark 
and the transitions may be grey 
gradual. 
2. For an explanation of 
penetration resistance values
marked with an asteris�'\. (1,) '
see p_age A-1.

SAND (fine-grained), clayey blue-
with silt g'!:'ee:i. 
Passing Rzoo Sieve - 6 4_%

Bottom of Boring � 114.5 Feet 

Peter Kaldvser and Associates 

G,or.chnic,,J Con,u/w,t, 

SOILCONSIST, TYPE 

firm CH 

stiff 

ve>:y 1sc
�ense ' 

" 
DEPTH w 

J " 
. !FEET! "' 

< � 

-
- 81 -
- -

- -

- -
-

- 85

II- -

-

,-. -

,-.... 90-

IT I- -

I- -

I- -

I- -

,- 95 -
I- -

I- -

I- -

>- -

---loo-
- -

- -

- -

- -

- 105 -

- -

-
-

I- -

I- -

HlO-
- -

- -

- -:--r

-115 -

,.. 
-

,... -

- -

- -

'-1 20 -'-

2; w ""; s � Qut;: a:;: 
< � -� � ,,.. � w , 

t;;�� 
I- w w� 

�i ou � fil ra ► I, 0 � •"- 0 0 

push 
400 
psi 

73 

8 

56 

pr 19 
., .•.

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATION llOIJSD1G

Alomecla, California 

PROJECT NO, DATE BORING 

K5'<9-3l January 1981 NO, 8 

OW 

,u > r 
z vi f-, 
- v,t,-
I.. UJ ... u. 
z Cl: w 1/) 
0 n. a: :So 
u ;:; ,..z O � •u 
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION 114, 5 Feet ± LOGGED 8Y 

DEPTH TO GROWIDWATERNnt EB tab] i.Sh��d BORING DIAMETER 8 Inc:hr:i,s DATE DRILLED 

z uJ.., ' 

DESCRIPTION ANO CLASSIFICATION tt g�t;: "= 

DESCRIPTION AND REMARKS COLOR 

SAND (fine-grained).with traces tan 

of silt 

p.rey-
brown 

(FILL) f 
CLAY, silty 1;ith lenses of grey 
sand with some silt (3ay Mud) 

( gr-ad'.:..�g wi_t·:-:oet sa,:id le!1ccs) 

Liquid Limit 66% 
?la.sticity- Index = 34% 
Passing f.l200 Sieve = 100% 

(g':"ading with t!:'aces of 
o-rganic.s)

SAND ( f ine-?,rained) with silt brown 
and clay 

Bot:tom of BorinR � 40 Feet

CONSIST, 

medium 

dense 

loose 

yery 
soft 

soft 

medium 

dense 

w .DEPTH ""
Su IL lfliET) , 

< • TYPE 

SM-_ 1 -LL SP -

- -

.:. -

[ - 5 -

- - --· . 

- ,. 

- •·t,X<--j 0 
l- -

CH-_
SM 

CH 

SC 

- -

�15 -

- -

- -

� 
C- -

.-20 -
� -

� . 

,_ -

IT 

I,_ 

C- -

tI '- 25 -
I- -

I- -

,_ -

XI- -

1--3 O 

,_ -

l- .

I- -
·�

l- -

I 35 · � 
I- ' -

I- . -

l- -

l- -rr 
'o 

��� w, 

-"� �w 
u. iii 0 ��
z \!I ...J 

C) 
� IC !£ u 

17 

17 

9;, 

1 

�ush 
zso 

psi 72 

2 

4* 

push 
450 

psi 

12 

EXPLORATORY BORING LOG 

F.M.

1 ohs/Hri 

i: ow 
w > 

;;; � � 
z- � 'I, 
w � zw 
0� 0 tt 

u�>- - z" � 
�s 0 

' 

-

Peter Kaid veer and Associates ALAMEDA NAVAL AIR STATION HOUSING

Alameda, Californ.ln 
GcotechniCJJ/ Conw/tants 

PROJECT NO, DATE BORING 

J anunry NO. 1.0 
K529-Jl 1981 

C ·"" 
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DRILL RIG Hollow Stem Auper SURFACEELEVATIONJ09.5 Feet ,· LOGGED BY V.M.

DEPTH ,o GROUNDWATER 'lot EHt11b 1 i shed BORING DIAMETER 8 Inches DATE DRILLED 
]0/J]/80

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty with sand d.ark
brown 

SAND (fine- ·to coarse-grained), brown
with some silt and clay 

SAND (fine-grained) with some grey 
silt and pockets uf cl,iy 

(FILL) t 

SAND (fine-grained) with traces grey 
of shells and lenses o:f: silty 
clay 

CLAY, silty (Bay Mu<l) p.rey 

(gradinB shelly) 

(grading With traces of shells

with sand in places) 

Peter Ka!dveer and Associates 

Gc-orechnical Consulwirs 

CONSIST, 

stiff 

medium 

dense 

loose 

loose, 

very 
loose 

soft 

" 
•DEPTH " 

Su IL (FE.ET) , 
< " 

TYPE 

CL 

I,. I -ll
SC 

SM 

SP-

CH 

CH 

-
-

- 5 :� 
- -

-

..

--�-lb 
-

- -
- -
- -
- 15 -
- -
- -
- -

T�

t! 
r-- -lx 25 -�
.... -
.... -

- -
CH-_ -

T Pt 

CH 

-30

- -
- -
.... -
r-- -
,_. 3 5 -
� -
- -

- -
- -

1-40 -

�

T �

z w-: ' >-Our- r-
;: z u. .; a 
< <' 

;: t;j � 
w, z-

�� • C. 

w tiiO � z 
au 
>- �z u.i .J 

0 
� a:-e u �

a 

13 

9k 21 104 

l 3''

1 

i 

2 26 

5* 81 -�
J_ 

3 52 

5* 58 63 

2 39 

EXPLORATORY BORING LOG 

ALAMEDA N/\ l'AL AlR STATIO� HOUS l�C
Alnmedn, Cnl.iCornia 

PROJECT NO, DATE· BORING 
K529-3l Jan1.1,':lry 198 l NO. 

0 � w , ' 

��G-
z��in 
Oo. i:r� 

� ::i :;:; 
�s 

18 
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION 109 .5 Feet t LOGGED BY F.M.

DEPTH TO GROUNDWATERNo t Established BORING DIAMETER 8 Inches DATE OR ILLF.:D ][)/31 /80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty with trf3.ces of grey 
shells (Bay Mud) (continued) 

•· 

Peter Kaldv0er and Associates 

Geotochnia1/ Conwlwnts 

CONSIST. 

soft 

firm 

• 

DEPTH �
C 

(FEETJ , SOI_L < 

TYPE 
w 

CH 
j... 4 I -
j... -

'-- -

j... -

j... � 5 -
,_ -

·- -

� -

'"' .. 

-50
R 

-

-

'--

'--

. -

-

-

-

� 55 -
� -

� -

'--

'-- -

'-60-
� -

,_ -

.... -

,_ -

'-- 65 -
-

I- -

-

j... -

'---70 -

I 
� 

I 
j... --

j... -

,_ -

>- -

,_ 7 5 -

j... 

j... 

,_ 

. . 

-

-

-

>-SO -IT 

:Z. W,.°l, s 

9 u ti: "' -
� � ... �· 
•· "' �" .. � <" 

� '1iS �-
a 

� � e! u 

8''

push 
350 

psi 

push 

300 
psi 

6 66 

EXPLORATORY BORING LOG 

j: 
;;; 
z� 
w� 

oU 

� 2,. 
� 
0 

ALAMEDA NA VAL AIR STATION HOUSING 
Alameda, California

PROJECT NO. DATE GORING 
K529-3l Jnntwry 1981 NO. 

al· 
z .;: 

C g� 
i �'!. " " 
z " 
0 

18 
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DAILL RIG Hollow Stem Aup.:er SURFACE ELEVATION l 0!). 5 feet :t LOGGED BY F .M. 

DEPTH TO GROUNDWATER N<:>t Estahl.:lshec BORING DIAMETER 8 Inches DATE DRILLED 10/31/HO 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION ANO REMARKS COLOR 

CLAY, silty with traces of grey 
shells (Bay Mud) (continued) 

(grading with some organics): 
' 

SA.�D (fine-g,ained) with clay grey 
and silt 

Bottom of Boring = 108.5 Feet 

Notes: 

1. The st mt ifica:ion lines

re.present the approximate

boundaries between soil types 
and the transitions may be·

�radual. 
2. For an explanation of 
penetration resistance values 

marked with un asterisk ('\) '
see. page A-1. 

Peter Kaid veer and Associates 

GMts-chniCJJI Consultants 

SOIL 
CONSIST. 

TYPE 

firm CH 

stif.f 

very SC 
dense 

� 
DEPTH J 

IFEETJ 
, 
< � 

81 -

1-- -

-

r -

- 85 

- -

-

- -

- •· 

-90-:g 
- -

- -

- -

- -

- 95 -

- -

- -

- -

- -

-100-
- -

- -

- -

-

1--105 -
,- -

1-- -

- -:-r-
- -

-110-
- -

- -

1-- -

1-- -

i-115-

1--

-

-

-

. -

-

.-

-

H20-

;::: 
' I: 

C: � � 
;;; ' w" � >- • z-

� .,: w w� 

0 ;: :; oU 
J .� 0 
!'! u � 

18* 66 58 

72 

6" 16 

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATI0:1 HOUSING 
A \.ameda, CcUfornio 

PROJECT NO. DAl'E BORING 
K529-31 January l. 981 NO. 
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;; 
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u 

o.s
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- I.. 

f 
�1 

0 
2 

I' "'�� -
:, C 
- "'"' -·- C 

> 
0 
u 

Q) 0 
a:a 
"' a: 

Laboratory Tests ai �8 8� 

pH=8.G 

AC 

20 

6 

14 

4 

'See:-r \ Q N C C 7:-

1:2::, ~lo 6vil·'j 

39 l O 99 

i 3 

33 

12 

Hardln:g Lawson AssoclatDs 

Engineers, Geologtsts 
& Geophysicists 

JOB NUMSER 

8015 014.03 

2
c 

o,'E 
C: � = OJ -��
0 a: 

LOG OF BORING 5
- .,
.c 0. Cf.lE550. 8-inch Auqer 0. E Equipment" 
0 Cl) Elevation 114 Feet Date 10/8/86

0 

5-

10-

15-

�'"' 

•• 

• • 
•• 
. . . 

•• 

9-i nch Concrete
BROWN SAND (SP) 1 oose, moist,
medium-grained, trace fines ,
trace gravel ( Fil 1 ) 

2-inch grave 1

• • :.2...
. ' -;::;-

• • 
•• 

• • 
• • 
. • 
• • 
� 

•

saturated 

GRAY SIL TY SAND (S11) 
very loose, saturated, medium
to coarse-grained, uni for,m 
with shell pieces, interbedded 
v.ii ti1 .roc�.s 

Bott:i.11 of 3ori ng 15 .5 Feet 

LOG OF BORlNG �6 ______ _ 

:equipment C,,�550, 8-inch Auger

Elevation 115 Feet Date 10/8/86 
0 -=----------------

� 9-i nch Concr-e1:e 
• • 
. .  

. . 

• • 

BROc·!i-1 SANJ (SP) 
dense :o loose, sligh;;ly moist, 
medi�m-grained (Fill) 

5-r"'" • •

10-

•• 
. . 

• • 
•• -2..

trace fines, saturated 

V -r.R'Y ""'I" fen) 
• ' .... "-. -.,,.! :.J �__,, 

•• 
• • 
. . 

" . 

loosed to medium dense, 
rnedi um-grained sand, saturated 

15- · • gray-brown, more silt, shells 

Bottom of Boring 16.5 Feet 
• • 

LOG OF BORING 5 & 6 
Pier Utility Improvements 
Naval Air Station - Alameda, California 

. PLATE 

4 
APPROVED OArE REVISED DAI£ 

;/G 10/86 



I 
� 

c:::-

0 
-9, 0) -

:5 C ?;, 
- OJ ·coU) -·- C >, C: 

Laboratory 
0 

Tests o5 0 0 
zo 

� <l) 

00 

liAWN 

AC 

22 

Harding Lawson Assool�tes 

Engineers, G!;!ologists 
& Geophysicists 

JOB NUMBER 

8015,074.03 

"' 
0 

OJ 0 
a:o 
e£S 

81 

� 
01.E
c-

:.::: Q,) 

� ro 
0 CC 

" LOG OF BORING_�? _____ _ 
.c ci. 
0. 
OJ 
0 (J) 

0 
. 

• • 
• 

• • 
. . 

5- • •  

• 

• 

• 

equipment CME550, 8-inch Auoer 

Elevation 115 Feet 

BROI-IN SANO (SP) 

Date l 0/8/86 

medium dense to loose, moist, 
trace gravel, fine- to medium
grained sand (Fill) 

.. '?-

10-

15-

• • 
-.--; 
• • 
' • 

. • 
• • 

.. .

• . 
• . 
-

GRAY SANO (SP) with silt, 
medium dense, saturated, 
fine to medium sand 

Bottom of Sari ng 15. 5 Feet 

LOG OF BORING 7 

Pier Utility Improvements 
lfaval Air Station - Alameda, California 5 

APPROVED OArE REVISED OATE 

AG l 0/8fi



" � 

. I 

41 

�I 

I 

-1

0 
.2-
<n 

,: 
0 

Laboratory Tests in 

,AWN 

31 

27 

33 

3 

6 

60 

Harding Law•on Assoclxh.s 
Engineers, Geo!ogls1s 
& Geophysicists 

JOB NUMBER 

1 0 

Q)-

5c 
- a, "' -•- C 

il8 

3 

AC 8015,014,03 

'i's 
.fl, 
.?: 
'in 

,- C 
- "

00 

l 04

� 
s cu Equipment CME 550, 8-inch Auger
.c a. 
15. E

llSFeet m "" Elevation Date 10/8/86 0 CJ) 

r 

5 -

10-

[�.?,·,:;. 

• • 
• • 

� 

• • 
•• 

• • 
• • 

•• 
• • 

• • 
• • 

' . 
15- • ,

20- 'I•

25 

30-

35-

40, 

9-i nch Concrete
RED-BROf/N GRAVELLY SAND (SP) 
medium dense, slightly moist, 
s�bang�lar to angular gravel 
up to 2-inches (Fill) 

BROflN SANO (SP) 
.g.medium dense, moist, 

medium-grained, uniform, 
trace gravel ( Fil 1 ) 

GRAY SAND (SP) 
dense to loose, saturated, 
medium-grained 

BROWN SILTY SAND (SM) 
l·oose to medium-de�se,
saturated, medium to f1ne sand

Bottom of Boring 22.0 Feet 

LOG OF BORHIG 8 
Pier Utility Improvements 
Naval Air Station - Alameda, California 

DATE RE.VISED OArE 

l 0/86

PLATE 

6 
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Harding Lawson Asso.c!ates 

Engineers, Geologists 
& Geophysicists 

J0BNUM6ER 

8015,014,03 
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Q 
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c-= (!) 
� rd 
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2
a, 
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0 ti) 
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LOG OF BORING 9 
E:qulpment CME550, 8-inch Auger 

Elevation 115 Feet Date 10/8/86

6-inch Concrete
BROl·IN SAND (SP) .
medium-dense, moist, 
medium-grained, with she 11 s 
( Fi 11 ) 
trace clay 

BROWN SILTY SAND (SM) 
loose to medium dense, 
saturated, medium- to fine-
grained (Fill) 

- GRAY SILTY SAND (SM) 
loose to medium dense, 
medium-to fine-grained, 
saturated 

Bottom of Boring 1 G. S Feet 

LOG OF BORING l 0 

Equipment c:-1E 550, 8- inch {\uge r 

Elevation 1 J s i:-ee t Daie l OL8L C>.6 
4-inch Concrete
DARK SROf/N GP.AVE.LLY SMID (SP)
medium dense, dry, grave 1 up 
1-inch {Fill)

to 

-B.�011/N SAND ( SP) dense, slightly
moist, medium grained ( Fi 11 )

0RANGE/BRmm GRAVELLY SAND ( SW)
trace clay, dense, slightly moist 

- medium to coarse-grained gravel 
up to 3/4-inch round to angular 

VARICOLORED SAND (SP) medium 
dense, moist, medium grained, 

L shells (Fill) 
GRAY-BRDv/N SILTY SAND (SM) 

loose, saturated, fine sand 
. .  GRAY-BR0l·IN SILT (ML) trace clay, 

• • trace sand, -very soft, saturated
BLACK SIL TY SAND (S/.1) loose,

saturated, with shell pieces,
medium orained, uniform

Bottom of Barino 16.5 Feet
LOG OF BORINGS 9 & 10 
Pier Utility Improvements 

PLATE 

7 Naval Air Station - Alameda, California 
APPROVED DATE REVISED DATE 

/I G 10/86 
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LOG OF BORING 

Equipment 9" Ho!low Stem Auger 

Elevation 98·-.> Date 6/26 171

:J_ 

' 

2' '.SPHALTCO).·JCt=TF 
Bf10'Vr-J S.'!tJ[i f5P) 

dense-, m□ist, iine graine'1 
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65 
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HARDING· LAWSON ASBOCIATBS 
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/ .. ,,�,,,,.,,r, !':1,!1i•W,'l"",u/(,'rr,l11ai,./1 

.ll�l•'.Jj 5928, 002. 04 /\1,p1 l,.'i'JIIQ:=il� ;'/3].'7.l 

n Bi:.;_'i\·:rc.: :_:--,:::--, r�I''. 
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�ti IT 
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ver-1 de,,se 

Cone-cted to Stcmdord !'eneh:::tion Tesl 

T,1p cf Pier 2 am•m�d "- 100' 
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LOG Of' BORING 1 

i.ddition h:, Pier 3 
Alomedu rJ.A.S. Ca!ifornio 
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GR UUNO SUR f AG( 

111'-.- ASPHALT 
SAMPLE 1-1 

MODERATELY COHPACT[D 1 

DAMP, YELLOW SILTY 
SAND FILL 

-,-

II 
., 

' 
0A 

II 
' 

H 

Ii 

'" 
Ii 

tp
'

II 

" 
p 

o: 

., 

-: 

2 g s Lows/rr 
we - 14 
DD-, 96 
2 11 SAMPLER 

SAMPLE 1-2 
g sLDws/n 
NO RECOVERY 
1" SAMPLER 

--------40 

POORLY COMPACTED, 
BLUE SIL TY SAND 
FI LL 

SAMPLE 1-3 
o sLow/rr 
NO RECOVERY 
1" SAMPLER 
SAMPLE 1-

--�--1
'-'-
(
_,_
F

.,:_
ll

:::
L
:.<
) _____ 45 

1 8LOWS/H 
WC~ 3 
DO - 106 
2 l 11 
" SAMPLER 

Sil,MPU.:: 1-5 
0 BLOlv/rT 
we - Jo 
DD - 5S 
UN - I: 5 O 
2·b" SAMPLER 

SAMPLE 1---6 
12 BL0,•8/FT 
we - 25 
DD 98 
2" SAMPLER 

SOFT, BLUE SILTY 
CLAY WITH SOME SHELLS 
ANO SAND LAYERS 

}__ (1" TO 6" THICK) 

- �GAAVEL LENSE 

( 81,Y MUD ) 

55 

60 

LOOSE iO MEDIUM DENSE j 

GREY SAND 'W l TH SHELL 
fRAGME�/TS 

VERY sr1rr, YELLOW 
SANDY CLAY 

---

SAMPLE 1-7 
31 BLDws/rr 
WO - 16 
OD - 116 
UN - 6100 
2" SAMPLE� 

SAMPLE 1-$ 
86 BLOWS/FT 
WC - 21 
OD - 1 08 
2' 1 SAMPLER 

�t'�t�w�;tr 
we - 18 
OD - 110 
2 11 SAMPL�:'< 

-AM::-I ::- �-: 0 
�Q -� :□wS;,7
i;.,,S .:. ?1 
CD - 100 
2" SAMPLER 

SAMP!....S 1-1 ': 
;J 2Lci�;s/r...-
2" SA�PL�t= 

'2:A:U. F LE: 1-; 12. 
6� BLOws;-----r 
1,.1c - 22 
OD - 1011 
2 1' SAMPLER 

VERY STIFF, 
YELLOW SANDY 
CLAY 

VERY DENSE t 

Y ELLDW SAND W l TH 
SLIGHT AMOUNT or

CLAY BJNDER 

1

1 

w I TH c Lil. Y 
8 I NDER 

l 

[GLEAN SAND 

l 

(''ITH CLA_Y 
t 81 NDER 

;If. �/ATER LtVEL 15 DAYS AFTER 
DR t LL!NG 
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40-
HARDING, MILLER, LAWSON &_ASSOCIATES 

Consi•liing Engineers 

1ob No: 5866,002.04 ApprtC!fi''/Ymr Date 10/17/72 

LOG OF BORING 4

(Substation # 6) 
Equipment 8" Hollow Auaer 
Elevation 111 .7 D:ite 10/3/72 

2" GRASS (Lawn) 

S1::. 

DARK GRAY-BROWN SAND (SP) 
. medium dense, wet 

I 
with 

occasional rock fragments 
water level 10/3/72 
becoming loose & saturated 
below 5' 

_, 
--' 

LL 

BLUE-GRAY SILTY SAND (SM) 
loose 

--

GRAY SANDY SILT (MH) 
soft, with shells (Bay Mud) 

LOG OF BORING 4 
Electrical Distribution System -

Alameda Naval Air Station 
Alameda. California 

PLATE 

5 

'�-
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GR UUNO 

Hl•LE 
SURFACE/

'It �ASPHALT 
- SAMPLE 1-1 

-

[[ 

- zg BLOws/n 
WC - 1 4 

£ -;- DD - 96 
2" SAMPLER ii -r-

WAffi- � 
7 

SAMPLE 1-2
• 1, g BLOWS/FT 

MODERATELY COMPACTED, 
DAMP 1 YELLOW SILTY 
SAND FlLL 

----------40 

POORLY COMPACT ED, 
BLUE SIL TY SAND 
FI LL 

5-

10-

. 

-

NO RECOVERY 
2" SAMPLER 

SAMPLE 1-3
o sLow/n 
NO RECOVEFIY 
2 11 SAMPLER (fill) 

-Hh=-;:.:=.-�:-::-'-'-:;;-;-;;:-:;-;-;-;::-- 45SAMPLE 1-11 SOFT, BLUE SILTY II 

II 
. ' 

. ' 

' 
'" 

Ii 

2 eLows/n CLAY WITH SOME SHELLS 
WC.;_ 3 AND SAND LAYERS 
DD - 106 

� 
(2" TO 6" THICK) 

2½11 SAMPLER 
GRAVEL LENSE 

( BAY rlUD ) 

50 

'.::15-

� 

� 

-

2G-

. 

-

-

. 

�5-

. 

. 

. 

�0-

. 

- . 

35-

-

. 

-
II 

' 

'" 

I[ \ 

gp' 

:,. 

II 

n 

... 
·: {), 

SAMPl_E 1-5 
0 BLOW/FT 
WC - j'O 
DD - 55 
UN - B)O 
21j11 SAMPLER 

SAMPLE 1-6 
12 BLOWS/FT 
we - 25 
DD - 98 
2 11 SAMPLER 

55 

60 

LOOSE TO MEDIUM DENSE 
GREY SAND WITH SHELL 
FRAGMEl'/TS 

VERY sr1rr, YELLOW 
SANDY CLAY 

::. -: 

SAMPLE 1-7
31 BLOWS/FT 
WC - 16 
DD - 116 
UN - 6100 
2 11 SAMPLER 

SAMC'LE 1--ll 
56 SLOWS/FT 
WC - 21 
DD - 1 OS 
2" SAMPLEFI 

SAMPLE 1-9 
S1 8 LOWS/FT 
WC - H 
OD - 110 
2" SAMPLER 

SAMPU: 1-10 
99 51-□ws/rr
W0 - 21 
DD - 1 00 
2" SAMPlEH 

SAMF'LE 1-11 
53 BLO\/S/FT 
2 11 SAMPLER 

SAMPLE 1-12
6) BLOWS/FT 
WC - 22 
oo - 1 ol 
2" SAMPLER 

VERY STIF"F, 
YELLOW SANDY 
CLAY 

VERY DENSE, 
YELLOW SAND WITH 
SL I G HT AMOUNT OF' 
CLAY 8 /NDER 

SAND 

-

I

-WITH CLP'oY 
B!NDE� 

1 

�LEAN 61,ND 

�ITH CLAY 
l BINDER 

1f- WATER LEVEL 15 DAYS AF"TER 
DRILLING 

! 
� 
� 
1'1 
' 

I 

_______ j 
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Laboratory 
Tests 

.µ 
0 

0 .... 
"' 
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C, 

s-
" 
'-"' >, 
:, C: .µ 
.µ "' ...; 
en.µ " 
...; c:: >- C: 
00 '- " 
:,:c.:, 0 0 

* Top of ca.sing elevation 

Harding Lawson Auoclato-s 

! ; i �:. � Engineers and Geosclenlisls 

JOB NUMBER 

7,748,006.04 

> 
0 

C, 

" 
a: 

Cl 
<IJ "' 
'- er; 
o, 
'-' .. 

:;:; :;:;.... ::::;' 
C: " 

C> •r< .c: rl 

!;-5 .µ 
C. "

M "' "' 
rl "' 0 CJ) 
,r< .µ 
'- "' 
0 0: 

0 

5 

Equipment Dual.Tube with Casing Hammer

El evatl. on 11.61 It* Date 2/14/87

ASPHALT 
ORANGE-BROWN SILTY SAND (SM) 

with clay and gravel, dry fill 
shell fragments observed to 
approximately 20.0 ft 

water level at 6.0 ft, 2-25-87 

GREEN-BROWN CLAYEY SAND (SC) 
with silt 
water level at 9.5 ft, 2-12-87

top of the Merritt Sand/Posey 
Formation 

color change to orange-brown 
at 19.0 ft

formation is producing large 
quantity of water at 25.0 ft 

K25 c at 2s.o ft= 14ooµmhos 

DRAFT 

Log at Boring NAS-i 
Horneport Aquifer Study 
Alameda County, California 

PLATE 

15 
APPROVED OATE REVISED DATE 

6/87 
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0206 

-;;:: 
u 

.µ B 
0 " 

'- .µ >, ' ::, C: .µ 
"' ..., "' ,,., 

Laboratory "' .,µ '" 
.... c:: >, c:: .... '- "' Tests 00 

"''-' 

Harding Lawson As.soclatea 
EA9,ineers and GeoscienHsts 

Cl Cl 

J08 NUMBER 

7,748, 006,04 

> 
0 
" 
" 
a: 
" El 
'- a: 

8� 

:;:; 
... � 
" " Equipment Dual Tube with Casing Hammer 

C, � ,: c: e .µ 1} •rl .._. " 2/i4/87 rl ., "' EJevation 11.61 ft* Date.... ., Cl.... .µ 
'- "' 

0 
a: 40

75-

.K25 C at 40.0 ft= 900 ,umhos 

increasing clay content 
color change to gray-brown at 
60.0 ft 

DRAFT 
DARK GRAY SANDY CLAY (Cl.) vary 

dense 

K25 C at 78. O ft � i600 fl mhos 

PLATE Log cf Boririg NAS-i Continued

Homeport Aquifer Study 
Alameda County, California 16 
APPROVED DATE REVIS€0 

6/87 
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E
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.µ .s 0 
0 " ,.. '-.µ >-

:, c:; .µ "' .µ a, ....
Laboratory "' ., .µ '" 

.... c:; >, " 

Tests ,... 00 c.. '" 
:,:u 00 

Harding Lawson Associates 

; = : =', -,e Engineers and Geosclentisls 
i : r ""'I' - ; 

JOB NUMBER 

7, 74B, 006. 04 

> 
0 
'-' "' 
cc 
<IJ § 
'- a: 
0 '-.. 
u ..

-:;:; :;:; � 
:!:; '-.. " "" 

0, .... .c rl 
" E! .µ .... - 0. "
rl " "' 
rl '" C) 
.... .µ '- "' 
0 a: 80

85 

90 

95 

iOO 

i05 

Equipment Dual Tube with Casing Hammer

Elev at ion 11.61 ft* Date 2/14/87 

.··.:- ,' . . .
,•·.:•-'. .. ··.:•-· 
.··.:- ,• .... ·•.:, -·
·::·-:

,••.:,.·..
··.:,,•. . .

i:r:r:� 
·.:•-·

.··,:--·. .

::1\:1,:� ... 

·1·.:·1··
.. .. •·.:--·...
··.'.·,• 

+::--=

GRAY CLAYEY SAND (SC) 
GRAY SILTY SAND (SM) 

with silt 
With clay 

decreasing clay content at 
95.0 ft 

base of Merrit Sand/Posey 
Formation 

GRAY SILTY CLAY (CL) very stiff 
no sand observed 
top of San Antonio Formation 

Lag of Boring NAS-1 Continued

Homeport Aquifer Study 

Alameda County, California 

f>I.ATE 

17 
APPROVED DATE REVISED DATE 

6/87 
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'- +' >, ::, C: .... 
"' .µ '" .... 

Laboratory "' .,..., " 
•H C >, C: 

Tests M 00 '- '" 
;,:u q Cl 

Harding Lawson Assoc:latos 
'! = : s 

1 
'= Engineers ar'\d Geoscientists 

e:-=' - " 

JrlAWN 

DM 

JOB NUMBER 

7,748, 006,04 

:,. 
0 
u 
" 
0: 

" §l 
'- 0: 
o, 
'-' .. 

:;:, 
:t:.· :':: 

Dual Tube with Cosing Ham mer C " Equipment "' ... .c: 
C E +' 
... - a. B 

M '" "' l:levation 11.61 ft* Date rl " 0 ... .µ 
'- "'
0 °120 

DRAFT 

Log of Bering NAS-i Continued

Hameport Aquifer study 

Alameda county, California 
APPROVEO DATE 

6/67 
flCVISEO 

2/14/87 

PLATE 

18 
DATE 
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E .µ 
0 
0 m 

r.. .µ 
:, C 

"' .µ" 
Laboratory "' "".µ 

...-, C 

Tests rl 00 
O'.l :,: u 

Harcl!ng Lawson Associates 

1 = ; = 1 
= Engineers and Geoscienlisls 

;=! =;_, 

JOB NUMBER 

;;:-
u 

E, 

,-.
.µ 
..... 
'" 

,-. c:: 
r.. ru
Cl Cl 

7, 748,006.04 

> 
0 

u 
" 
cc 

Cl 
" "" 
'- a: 
0 --.. 
u ..

:;:; :;:; 
� :::..... 
c:: " Equipment Dual Tube with Casing Hammer"' ..... ,: 

CE .µ 
-ri - 0. e

2/14/87rl m " Elevation 11.61 ft* Date .... " Cl..... +> 
<. ro 

Cl "'J.60 

i65 

170 

.175 

iBO 

i85 

i90 

195 

GRAY SANDY CLAY (CL) with 
gravel 
increasing gravel content 
color change to brown at 162.0 
ft 

GRAY SANDY GRAVEL (GP) with 
clay 

GRAY SANDY CLAY (CL) 
color change to bright green 
at i67.0 ft 
base of San Antonio Formation 
bottom of boring at 170.0 ft 

PLATE Log of Boring NAS-1 Continued 
Homeport Aquifer Study 
Alameda County, California 19 
APPROVED DATE REVISED DATE 

6/87 
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""C """' 
Tests rl �8 '- " 

Cl 0 

Harding Law1;1on Assoolntes 

JOB NUMBER 

7,748,006.04 

> 
0""cc 

CJ " C!I 
'- 0: 

8';, 

.µ 
-

C "' .... 
� .§ 
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rl " 
.... .µ 
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.µ 0. 
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5-

10-

i5-

20-
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25-
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35-
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Equipment Dual Tube with Casing Hammer '

Elevation 13.11ft* Date 3/i.1/87

� 
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� .... 
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,' ·.:• 
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,••.:• 

,•·.:• 
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' . .
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CEMENT B'

BROWN SAND (SP) dry f i 11 
moist at 2.0 ft 

saturated at 3,0 ft 

DARK GRAY SILTY CLAY (CL) bay 
mud, interbedded layers of 
silty clay and silty sand, 
occasional shell fragments and 
dark black organic material 

ORANGE-BROWN SILTY SAND (SM) 
moist 
top of Merritt Sand/Posey 
Formauon 

water level at 26.0 ft, 
3-12-87

K25 C at 26.0 ft � 33, 600 µ.mhos
K25 C at 26.0 ft = 35, ODO µ.mhos, 

3-ii-87

increased silt content at 32.0 
ft 

DRAFT 

Log of Boring NAS-2 

Homeport Aquifer Study 
Alameda County, California 

PLAIE 

21 
APPAOVED DATE REVISED DATE 

6/87 
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Laboratory "' o,.µ "' a -H C: >, C: 
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Harding Lawson Associates 
p .

1
• a: '4 Engineers and Geoscienlis1s 

• Cf -r .. � 

JOB NUMBER 

7,748,006.04 

> 
C 
" 
" 

C: 
a" c:,, 

'- a: 
0 '-. 

. Cl ... 

:;:;
.._ � 

"' ... .c 

.;; .s .µ 
C. 

..-< " 
..-< a, □ 
-H .µ '- "
0 c: 40 
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55 

60 

65 

70 

, .. . .
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Equipment Dual Tube with Casing Hammer

Elevation 13.11 ft* Date 3/H/87 

BROWN SILTY CLAYEY SAND (SC) 

increased silt content at 54.0 
ft 

K25 c at 57. O ft = 41, 340 µ mhas 
3-11-87

increased clay content at 
61.ff ft

increased silt content at 64.0 
feet 

DARK GRAY CLAY (CL) hard 

DRAF1· 
Log of Boring NAS-E Continued

Homeport Aquifer study 

Alameda County, California 

PLATE 

22 
APPROVED DATE AEVISED 

5/87 
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Equipment bual Tube with Casing Hammer ' 

Elevation 13.11 ft* Date 3/ 11/87 

increased sand content at 80.0 
ft 

DARK GRA:Y SIL TY CLAYEY SAND (SC) 

K25 c at 87. O ft = 38, 500 µ mhos 
3-H-87

DARK GRAY SILTY SAND (SM) 

base of Merrit Sand/Posey 
Formation 

DARK GRAY SILTY CLAY (CL) hard 
top_of San Antoni□ Formation 

increased sand content at 
�ii.0 ft 

total depth of boring is 
il7.0 ft 

Log of Boring NAS-2 Continued

Homeport Aquifer Study 
Alameda county, California 

PLATE 

23 
APPROVED DATE REVISED DATE 

6/87 
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C >- C - 0 0 L <lJ 
Laboratory Tests "" :,: u �c 

( I 4) 

( 7) 

(45) 20 109 

43 

SA 
DS 1260 (1000) 20 I 04 
OS 2050 (?.000) 19 106 
DS 3230 ( liooo) (50) 19 I Oii 

(5 I) 

75· 

* 44 standard penetration blow count
(4/i) equivalent standard penetration
blow count

./r* NR denotes no reccve.ry

(5 5) 

Ill 

.c -
.;.., .o. 
o. e<lJ ro

Q Vl 

BORING I 

5· I NCH ROTARY \./ASH Equipment-'-------------

EI evation 
-----

Date I 0/04/78
Orr-r---------:-:---;;---;--;---,--�-

concrete slab, 6 inches th'ick '''. 
'.'' 
'' ..

NRt- "" 

· ::::
5 

""'

-.y,, 
NR ;';"';;: 

t-::;:: 
" .. . 
' ... . 
...... . '' ' 

10 t/: 
' . . . . ' 
" '' ., ' 

. ' .. ' 
' .... 

, ......... .....
... , .. , . '' 

I 5-t- ..... 
NR · . , . , . 

1--: :: ; : 
.... 
,. '' 

.. '' .... '. 

20 ·-:: :.:.;. 
ii .•.•• 
• 1 ' • ' ' • 

>", . . . . ...... ... ' ...... ......
..... 
"' .. 

25 - :: : :: NR'' 
r.· :: :: : ..... 

" .. .
" .. .. . .. , ... ' . .. ' .. 
. . '.' .. ' ..

30 : : : : : -·� -. ' ''. 

X::::: . '". 
.... ' 
.,,, ' 
.... ' . ' .. ' .... ' .....
.. "' . ' ... . ''' . 

35 - ; : :: : 
NR> : : : : ; 

- : :: : : ..... 
''' .. 
'''.' 

40 Wt 

BR 0\/N FI NE SAND (SP) , mo i st , med i um 
dense (pr·obably fi 11) 

BLACK FINE SAND (SP), moist to wet 
loose 

ground water level at 5.6 feet 
measured 16 hours after dri 11 ing 
comp I e ted 

GRAY-BRO\/N CLAYEY Fl NE SAND (SC), wet, 
medium dense 

BROliN fl NE SAND (SP), wet, dense to 
very dense 

GRAY-BRO\./N CLAYEY Fl NE SAND (SC), 
moist, dense 

,_._, _______________ ,_,... ______________ , __ 11c-·--
LOG OF BORING I FIGURE 

R.C. Harlan ANDAssocrArEs

San Francisco 1 California 
HIGH SPEED GRIND FACILITY 
ALAMEDA NA�AL AIR STATION 

ALAMEDA, CALIFORNIA 2 
' Proj. No, 136,6 Appr,RHY Dotel0/78 

-"..'.:'..'.'.:.:==::.:::.:=:::::".::::::L.... ______ _;_ ____ _.__ __ _ �-----
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Laboratory Tests a, 
0 0 

,: t.) 

(35) 17

(7 I ) 

53/6" 

(66) 18

(64)/11" 

(66) 21

( 77) 

50/5" 

( 69) 20

µ 

"'>- C 

\.. " 
'? a 

119 

115 

.c -
µ Cl. 
Cl. E 
" ro 
a v, 

40 

50 
NR 

60 : : : : ·
i-::::;. 

110 NR 

11 o 80
•NR�,- ::: :

BORING I (continued) 

Equipment ____________ _ 
------

Elevation ______ Date I0/04/78 

BROWN FINE SAND (SP), very dense 

GRAY-BROWN CLAYEY Fl NE SAND (SC) , 
moist, very dense 

BROf/fi Fl NE SAND (SP), wet, ve:-y dense

GRAY SILTY CLAY (CH), damp(?) ha,-d (7) 

BROWN FINE SAND (SP), wet, very ciense 

bottom of hole 81 .O feet 

·-----t
FIGURE 

HIGH SPEED.GRIND FACILITY 
LOG OF BORING l 

(continued) Proj. No. I 36. 6 A ppr. RHY Date l0/78 
!-..--•--..-.------... ---............ ______ .,._, __ ,,_.., ___ .__, __... 
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Laboratory Tes t.s 

37 

(Li) 

Li 

-
� 

- u 
� ., 0.. 
a � 
0 � u.. 

4-, L w >-, .._.. 
'-, ::J C  .w 11.l 

U) +-' Q) ..c:-
� tfl.W LJl ,1....1 Q.  
o •~ r: >- c: o. E 

C Q L QJ  QJ ra  
CO :EU CID ClVl 

5 
NR 

(50)/10" 18 115 10

85 

1 5 

,£ : : : ; 
J� .•• ' 

( 3 I ) 19 I I 3 

20 . : : : : 

NR- :::: I '*:::: 

( 61.i) ; .. ' . 

25 

NP,� 

59 

30 

NR 
( 7 2) 21 110 

(2 9) 18 117 

BORING 2 

. . 

5 I NCH ROTARY .\/ASH 
Equipment-------------,;:---_________ 10/05/78 Elevation Date 

concrete slab, 6 inches thick 
BROWN Flt/E SAND (SP), moist, dense 

(probably fill) 

BLACK-BROWN FINE SAND (SP), wet, loose 

BROWN Fl NE SAND (SP), wet, I oose 

GRAY-BROWN SANDY CLAY (CL), moist, 
very stiff 

BP,OWN,, Fl NE SAND (SP), dense to very 
dense 

ground .iater level at 6,5 feet. 
rr:easured 15 minutes after drilling 
c::im,:::, le ted 

s t:t:.., I I Dl"-l b BP 

GRAY-BROHN CLAYEY Fl NE SAND (SC), 
medium to very dense 

R.C. Harlan ANDAssoc1ArEs

•--------.--......,...:..:_::._:_ ____ , ________ 1-,:F;-::IG;;U7c.R�E:j LOG OF BORltlG 2 

San Francisco, California 
HIGH·SPEED GRIND FACILITY 

Ll ALAMEDA �AVAL Al R STATION 1 
ALAMEDA, CALIFORNIA 136. 6 A ppr. RHY Date I 0/78Pro), No.______ 

_ __ ,_ ____________ , __ , __ ..J,., ____ _, '---- --------



Laboratory Tests 
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0 
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4-
...__ 
Vl 
3 
0 
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I.. u 
::, C ,.., "
Vl u 

•- C 
O 0 

:,: w 

� 
4--
u 

0. � 
u 
4--,.., � 

u •
.c: -

Vl U 0. 
>-C C.E 
1- v  ru rc  

0 0 Cl V! 

BORING 2 (continued) 

Equipment----------:�,:-::--;-:-�10/05/78 Elevation ______ Oate ____ _
40.,..-,,...,,,------------;---

86 

(71)/11 11 21 110 

(75) 

88 

(81)/11" 

(35) 24 103 

60/511

(67)/11" 

R.C. I-Iarlan ANDAssoc1Ar2s
San Francisco; California 

136.6 Appr.RHY Date 10/78
_ Proj. No. _____ _ 

45 

50 

NR 

55 

60 

65 

NR 

70 

75 

NR 

80 

BRO\-/N Fl NE SAND (SP), wet, very dense 

. ,; ' '  

GRAY SILTY CLAY (CH), damp, hard 

5RO\,/N Fl NE SAND (SP), wet, very dense 

�GT1C1N L) BP 

' ... ' bottom of hole 77-9 feet 

·-

FIGURE 
HIGH SPEED GRIND FACILITY 

5 LOG OF _BOR I l✓G 2 
(continued) 

-



· ... aboratcxy Tests

,UU 381 (2700) 
, . ,:•. Plate 11 

Ji 
g-
0.. 

. "·------------

0 

(/) 
3: 
0 

in 

27 

2 

push 

push 

push 

9 

o!2.. E, 
"' -
5C � 
- "'
V) - 'vi 

·- C >, C: 
0 0 � "
::,o 00 

56 65 

"' 

6 ci. Equipment FAILING 750 ROTARY WASH
E 0. 

"' "' 113 feet 
0 (/) Elevation Date 9/23/88 

0 T'[l.�':J;;•S: .. <;."1: O8""-:-:_ ;:;t h"-i�· c:;;k:-::c-=-o n-=-c:::r::-e:-:t:-:e--:s'l a'b;-------t-
• BROWN SILTY SAND (SM)

30 

35 

40 

' . .
• • 

GRAY SAND (SP) FILL 

dense, moist, 

_i_ 
GRAY SILTY CLAY (CH) 

soft to medium stiff, 
saturated (bay mud) 

GRAY CLAYEY SAND (SC) 
medium de�se, saturated 

SAND ( SP) 
ve�y dense> saturated 
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Laborator/ Tests 

34/3" 

c ,5 
·;;; 0. 

0� 
Q) 

0
0 

40 

�. 

45 -

50-

22 

55-

60-

34 /3" 

65-

70-

75-

80-

" 
ci. 

• '

. ' 

. • 

' ' 

• • 

' . 

• .

' . 

• 

w. 
' 

' 

' . 

' 

. .

(Continuation of Log) 

GRAY.SANDY CLAY (CL) 
very stiff, saturated 

BROWN SAND (SP) 
very dense, saturated 

Water level not measured 

.------------------------------------------•"' ... 
��"'-�:::J H•rdlng L.1.wson Associates 

f j -:� Engineers, Geolooists
:i =-:§ & Geophyslcls!s 

�:;;, 

Log of Boring 2 
Commissary/ Exchange Facilities 
Naval Air Station 
A 1.ameda California 

REVISED _J DRAWN JOB NUl.tBER A.PPROVED □ .... TE 
RS 18857,002.04 � 10/ 88 ---------'---'--------=----------------



· .aboratory Tests

. ,·:UU 237 (1100) 
·: ,,e Plate 12
-·;•.nsol 

ce Plate 14
M 6,9 

0 7 

100 3 

Push 

·zistivity - 70 ohm-cm
·,lfate content = 21 ppm·

Push 

3 

Push 

� ' 
Q) -
�-
:, C 
- ru 
U) -,_ C 

�8 

80 

--------··--16·-------·--

48 

- OJ 
.c 0.
a. E

Equipment _F_A_IL_I_N_G_7 5:_0:__:_R:.:_0..::T:::AR=-Y:.__:,W:.:.A::S.::H_ 

" "' 
0 _(/J Eleva tion __ l lc..4_fc.:e.=e.:ct__:.__ Da te 9 / 2 6 / 88 

0 -n==::--:;-;;:-;-c'=,--:-::,:-;,---.::-------
,, .,.:, 2"-thick asphalt concrete 

+ 

5 

i''f{ BROWN SANDY GRAVEL (GP) FILL 
,:• .. ,, _i_ 

GRAY SILT (MH) 
soft to medium stiff, 
moist co wet (fill?) 

· petroleum odor at 6 feet
_.Q_water leve1 on 9/26/88

GRAY SILTY CLAY (CH)
soft to medium stiff, 
saturated (bay mud) 

GRAY CLAYEY SAND (SC) 
medium dense, saturatedJ with 

some shells 

GRAY i,ANDY CLAY (CH) 
soft to medium stiff, 
saturated (bay mu<l) 

BROWN CLAYEY SAND ( SC) 
medium dense to very dense, 
saturated 
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u_ 0 
"'E .e 
"'0. ;;; 
er:: 0. 3: 
a� 0 

I aboratorv Tests a: iii 

�J 
== 
-. ---

34/4" 

34/6" 

\ 

Hardln!;I Ulw.!lion Assocl11h• 

Engineers, Geotogists 
& Geophysicists 

� 0 

,,� 
5 C 
-ru
,, _

·- C: 

�8 

0 
..9-

-

.'!-
.c 
0. ·o; " 

>- C: 0 � <lJ 

00 

40 

45 

50 

55 

60 

65 

70 

75 

80 

0. 
E 
" 

U) (Continuation of Log) 

Log of Boring 3 
Commissary/Exchange Facilities 
Naval Air Station 
Alameda, California 

,A.AWN JOl:I NUMBER APPROVED Q,1.,TE REVISED DATE _J R_S _______ 1_8_85_7--'-,0_0_2_.0_4 ____ .,.-:c:l�:....if _____ 1_0l_8_8 ________ _ 



Shear S lrength (lbs/sq ft) 

Parl'i, le Siz, Analyds 

, I Consc Ii dalio , Test 

Parti, le Siz, At1aly,is 

20 

11 

9 

27 

32/5" 

45 

LOG-OF BORING 

Equipment 8" Hollow Auger 

Elevation l 12,2* Dote 4/27/77

O .,,-:-• '""· ------:B:--::R-::cOc-:-W-:-:-N-:--:-cS lc--:L y=-y-:-::-sA:-cN-:-:D::-:::(S:-:::-P:-) ----,-
• • loo,etomediumdense, dry 
. . .

• • 
. . .

5 ' .. 

9A,,2· 40 i'ii\ 

0 ]O.f-

. ' . 
. .

' . .

in' 

!yr_ ' • 
19,8 110 15.'.! , • 

' ' 

1 9. l 

l 9. 1

color change to gray 
below 6-1/2' 
saturated below 7'

,....J _,

GREEN-GRAY CLAYEY SILT (MH) -
sofi', saturated 

GRAY-GREEN SILTY SAND (SM) 
medium dense, saturated, with 
occasiona-1 shell fragments 

BROWl'-1 CLAYEY SAi'-.! D (SC) 
dense, satur□/·ed 

(Boring coved ro 4,5' depl·h) 

*Naval Ai,· Sl·a1·ion Datum
(MLI.W plus 101.2')

* *Standard penel"rati'on resistance
converted from field blow counl·s

PLAT F. 
Consulting Engi11cvts amd Geologis(.s 

LOG OF BORING 1 
Auto. Hobby Shop 

2 ·JobNo.�-�157,002.03 Appr:CG,<-<-'_Date 5/10/77 Naval Air Station -Alameda, California
___ ,, __ ., ____ ,._ ;9,.-r • ,_.,,., ���--__....,_,__, __ 

10 
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DAILL RIG Ho.l1ow Stent Auge:r SURFACE ELEVATION 

DEPTH TO GROUNDWATER 5' (.see No.te 3) BORING DIAMETER 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR CONSIST, 

CLAY, silty with SSl)d (fine- brown very 
grained) stiff 

2 11 A.c. over BASE 
SAND ( fine-�rained) with some brawn dense 

silt (FILL) f gied ium 
P'"'.""' 

CLAY, silty with lenses of grey very 
sand ·with some silt ·(Bay Mud) soft 

(grading without Sa!i.d lenses
and with organics)

(grading with traces Gf orgru'.ics) 

soft 

SAND (fine-grained). with clay grey medium 
and silt d�nse 

I !11. 5 Feet+

8 Inche..c; 

< 
DEPTH '.:! 

• 

Sv!L 
\FEET) < "' TYPE 

CL ·I- . I -LL 
I-

SM I- -

[ 5 -

CH- 1- -

[ SM-,_ 
SP -

I- •. 

1-j(i-[ 
I- -

-

C- -

I-

:; ,__ I 5 
I- --
I- -

-

I- -

i..-20 -I 
I- --
I- -

I- -

I-

:J,.. 25 
.,_ . 

1-- -

- -

� -

1-30 -
I-

I- -

.... -

- -

- 35 -- . -

I- -

I-

-

IT 

LOGGED BY 

DATE DRILtED 
:i:w� 
Ou• 
;: � I.I. .. .:
��U) w z 
-"'� " w  

<. 
�tii3 � z 

��� 
" 
u 

39 

9 '1 

1 

1 

push 
250 
psi 

push 

300 

psi 

1 

push 
300 
1PSi 

3 

SC 

[gI- -

1-40 - 5(),\ 

I 

EXPLORATORY BORING LOG 

F.M.

I0/�9/80

·� 0� 
� � :: � 

z - ,:;: 1/'i t, .: 
., z i.., ':Z. ,n 

Q� 
0 rr w -" 
LI ll. 0: -

,- z ::!; t;; 
" �o 
a u 

Peter Kaid veer and Associates ALAMEDA NAVA!, AIR STATION HOUSING 
AlamedA., Cn.1..iforn'l.a 

Geotechnlca/ ConwlW?ts PROJECT NO. DATE BORING 
K529-31 19 81 NO. 1 3 

January 
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DRILL RIG Hollow Stem Auger SURFACE ELEVATION l] 4. 5 Feet ± LOGGED BY F.M. 

DEPTH TO GROUNOWAcER 5 1 ( se.e Note J) BORING DIAMETER 8 Inches DATE DRILLED l0/29/B0 

;: L.l.l� /: . � � l: DESCRIPTION AND CL;)SSIFICATION � £lut;:
"';: .;; :;: <I? .... 

DEPTH w � � iil" w z z- - VI l'.l -a '=:,w z "-
• �t:;� >- w w "-

· -a: wVI ,
IFEETJ , i'.z. ou 

8 CL C.: � SOIL w-o 
,. � 

DESCRIPTION AND REMARKS COLOR CONSIST, �' ,.::fil ..I 
0 

2: § o;TYPE �a:� u "u 

' SAND (cine-grained) with clay g,ey medium SC - � I -
and silt (continued) dense 

- -

-

brown very 

rT dense 
-

5 I 
45 

Bo.ttom of -Boring � 45 Feet I- -

I-
- --

- -

-50-

Notes: 
- -

I. The stratification lines
- -

represent the approximate - -

boundaries between soil types - -

and the transitions may be - 55 -
gradual. r- -

2. For an explanation of i r- -

penet:-ation resistance values -

marked with an as-::erisk (*) , -

see page A-1.
f-60 -. 3. Gro�nd\./'ater level measur-ed 

at ti.mf·'. of drilling and 3 days f- -

after drilling. r-- -

r-- -

r-- -

r-- 65 -
- -

- -

- -

- -

-70-

- -

- -

f- -

-
-

1--- 75 -
- -

- -

f- -

r-- -

'-80 -

EXPLORATORY BORING LOG 

Peter Ksldvear and Associates ALAMEDA NAVAL AIR STATION HOUSING 
AL1med,11 1 Cnliforn'la 

Geacechnlcaf Consultnn ts 
PROJECT NO. DAT!i BORING 

K529-3I JonuiJry_ 1981 NO. 13 
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I 
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DAILL RIG Rotary 1/,ish SURFACE ELEVATION] 12 .o Feet :t LOGGED BY l'.M./M.B. 

DEPTH, TO GROUNDWATER Not Established BORING DIAMETER Ii Inches DATE DRILLED 10/30/80

DESCRIPTION AND CLASSIFICATION 
i._....:.. _____ ;._ _________ _.;. ___ �---�--1 DEPTH 

DESCRIPTION AND REMARKS COL.OR S01L :. {FEET) 
CONSIST. TYPE '·· 

SAND (fine- to ca11rse-grained), 
silty with some gravel 

------+ 
SAND (fine-grained) with some 
silt 

brown dense SM [ 

t_a_n_-+-_l_o_o_s_e-+-cS,-M-+-:

1 �-IT ::,, 
mediu.."TI 

_ 
·dense ,__ 5 _ 21 

L -� 51>\ 29 

SMrn (fine-grained), clayey with l!'rey medium SC L 

some silt and shel_l_s_, ______ 1-_ --+--=d�e�n�s�e�·
--l-

--'l-ib 20 
SAND (fine-grained) with some p,rey medium SM ,__ -

silt and traces of clay dense 

CL.\.Y, with some sand (fine
£:rainedl 
S.A.ND (fine-grained) with some 
silt 

grey .stiff 

grey 

,__ -

,__ -

CLAY, silty (Bay Nt.-•d_) __ (_F_I_L_L_)�lf�-+-g-_,r-ey--i---f-ir-m--+-C-H--i'.:..20 -1 

(gradin� with some she11s) 

soft 

,__ -

I- -

L 

- 25
- -

- -

L -

� . 

L -

81 ,, 20 

5 

5 

5,, 

94 

109 

EXPLORATORY BORING LOG 

·Peter Kaldveer and Associates

Geotr;chniCJJI ConW!t�ns 

i\LlcHEDA NAVAL AlR STATION HOUSING 
Alome<ln, Cnlifnr�in 

PROJECT N"O. 
K529-3l 

DATE BORING 
January 1981 NO. J. 6



DAILL RIG Rotary Wosh SURFACE ELEVATION 112. 0 Feet ± LOGGED 6Y F,M./�!.B, 

DEPTH TO GROUNDWATER Not Es tab 1.ished BORING DIAMETER 6 lnth(:;.s DATE DRILLED I 0/30/HO 
.. 

.-:: w- /:: 
DESCRIPTION AND CLASSIFICATION Ouf-'. � r 

" . ,:: z u.. "': vi � -
DEPTH 

w ,( -<iii' u, - z- � � -" /::ti� �· 
w b 

,�, z � " 
�� !FEET) , w ·o 

0 Q. " w < 

SOIL " " -
DESCRIPTION AND REMARKS COLOR CONSIST, 

< � t'J t5 :,. - lj t; TYPE 
" O' 0: 

(I. a: - u 0 u 

CLAY, silty with some shells grey soft CH t- 41 -
(Bay Mud) (continued). 

t-

t- -

t- -

t- ;15 -

I- -

. I- . 
L ig uid Limit = 69% I- -
Plasticity Index = 40%

I
push 
300 

Passing //200 Sieve = 98% 69 
..... _50 psi 

t- -

I- -

t- -

- -

� 55 -
-

t- -

- -

(grading with more silt) firm - -X 9* 
-6c
- -

- -

- -

- -

1- 65 -
-

-

- -

I- -
- push- -

-70-
350

- 9si
-

- -
-

- -

- 75 -

t- -

t-
-

- -' 
'· 

IT . ( grading with or�anics) - -

-so-
7 

EXPLORATORY BORING LOG 
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G�techniCJJI Consultbrlts 

PROJECT NO. DATE BORING 

K529-31 J,1nu0ry l 9 8 l NO. 16 



_/ 
I 
! 

�i 

•I 
I 

., ! 

Se.CTtoN DOA 

DAILL RIG Rotary flash SURFACE ELEVATION J'l 2, 0 Feet ± LOGGED BY I'.,!. /M.Jl. 

DEPTH TO GROUNDWATER Not Establ.ishec BORING DIAMETER 6 Inchc,�s DATE DRILLED I 0/'JO/WJ 

DESCRIPTION AND CLAS'SIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty with organics grey 
(Bay Mud) (continued) 

Notes: 
1. The .stratification lines
represent the approximate
boundaries be tween soil types
and the transitions may be

gradu·a1.
2. For an explanation of

penetration reSistance values 
marked with an asterisk (*)' 
see page A-1. 

SAND ( f �ne-grained) with silt grey 
and clay 

brown 

SILT, c byey blue-
ireen 

Bot'tom o.� Boring = 118.5 Feet

Peter Kaid veer and Associatos 

Geotschnlcil Consult»nts 

CONSIST, 

fit-m 

stif-f 

de!lse 

very 

stiff 

" 
DEPTH w· 

J 

(FEET) , SOil < 
V> TYPE 

CH L- 81 -
- -
f-

f- -

- 85 
- -
- -

\... -

- ,. 

-90-
f- -

\... 

\... 

·\... 

SC 

ML 

\... 95
\... -

\... . 

>- . 
>- -

� HOO-
\... -

\... -
\... -

>- -
f- J 05 -

. 
>-

>- -

>- -
HID-
>- -
\... -

� -

>- -
'- I 15 -

f-

JT f-

... -

f-120-

;: s 
u. er ;:: '
V> u,, < I- w 
0 �� 
J o. 
el u 

Jl '1r 61 

28 
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ALAMEDA NAVAL AIR STATION HOU S LNG

Alr-imcdn, C.-1.lifornia 

PROJECT NO, DATE BOR·ING 

1<529-31 Jcmuary 1981 NO, 16 
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DRILL RIG Rotary flash SURFACE ELEVATION 

DEPTH TO GROUNDWATER 5' (see Note 3) BORING DIAMETER 

DESCRIPTION ANO CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR CONSIST. 

SAND (fine- to coarse-grained), brown medium 

silty with some gravel dense 

SILT, clayey ,rith traces of sand mottled stiff 

(:ine-grained) grey-
brown 

(FILL)\

CLAY with some silt and traces mottled very 
of shel1s (Bay Mud) grey- soft 

black 

SAND (fine-grained) with some grey medium 
silt, clay and shells dense 

very 

dense 

CLAY, silty with traces of grey soft 
a hells (Bay Hud) 

111. 0 Feet ± LOGGED BY 

fi Inches ·DATE DRILLED

� w...., -. 
• 0 u" . 

.: ::: II. . :: 
DEPTH '.'.! <<' Wz -� "'

"w 
IFEET) � �•I; i '.i $,.)IL 

w" 
< z:fl..J "' " TYPE � a:S '-' 

SM I ·--1 I 5

r-

�z 2 7,,
HL

CL

SP 

CL

-

r- 5 .

r-

r-

... -rr�10
r- -

r- -

r-

'- I 5 :� 
r- -

r- -

r- .

r- -

1-20 -

I- -

- -

I- -
r-

:[- 25
I- -

l- -

l- -

L- -

�30-
r- .

r- -
r- -

r- -
cg,>- 35 -

r- ..

r- -

L- -

.... .

Ho-

1 

41 ,, 21 

30 

5* 

F.M. /M.ll.

10/31/RO

> o e >- w -

� z ;; 
=- � II; 
w� z• 
oU 0. " � �>-
" 

0 8 0 

106 

I 

EXPLORATORY BORING LOG 

Peter Kaldveer and Associates AJ...AMEDA :lAVAL AIR STATlO)! HOUSING 
Alameda, C:11 if.ornia 

Glffi t�hnlcel Consultants 
PROJECT NO. DATE BORING 

KS29-31 J anunry 1931 NO. 17 

t 
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DRILL RIG Rotary Wash SURFACE ELEVATION 11 l, 0 Feet ± LOGGED BY F,M/M. B. 

DEPTHTOGROUNDWAT2R5 1 (see Note 3) BORING DIAMETER 6 Inches DATE DRILLED lO/Jl/80 

DESCRIPTION AND CLASSIFICATION 

OESCR·IPTION AND REMARKS COLOR 

.CLAY, silty with traces of ,r;r,ey 
shells (Bay Mud) (continued) 

., 

(grading with less shells) 

(grading with organics) 

(grading with traces of

organics) 

• 

Peter Kaldveer and Associates 

Ge-otochnlcnl Consultants 

CONSIST, 

firm 

so-ft 

stiff 

Hrm 

cc 
DEPTH w ., "�

SOIL (FEET} 
<"' 

TYPE 

CH - 41 -

- -

-

=7 
45 --

-

-

L-, -

,_ -

--so-
,_ -

h, -

>:- -

h, -

IT ,_ 55

L-, -
1-- -

' 1-- -

f-. -

1-- 60 -
,_ -

- -

- -

L-, -

>-- ,.- -
vJ 

-

h, -

h, -

f-. -

1-70-

·� -

,_ -

L-, -

,_ -

,_ 75 -

1-- -

L-, -

h, -

lS 

[I 

h, -

,_so -

z w-:- --. . �·. 0 O I- er C 
;::�� 

"' 
'"" ,_ 

� I- ti) I- z
w u. 

I-"� .,. oU w-o "'' ,. " ;z i::l..J 0 
� a: !2 u 

cc 

" 

push 
300 
psi 

2 

16* 
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EXPLORATORY BORING LOG 
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DRILL RIG l{o ta ry Wash SURF�CE ELEVATION 111. 0 Feet :': LOGGED BY f.H./M.ll. 

DEPTH TO GROUNDWATER 5' (see l'lote 3) SORING DIAMETER 6 Inc he.s DATE DRILLED I 0/3 l /�.O 

DESCRJPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty with traces of grey 
organics (Bay Mud) 
(continued) 

SAND (fine-grained) with silt, grey 
clayey 

SILT, cL1yey with s2!'.!.d (fine- blur=-

grained) r;reen 
... 

Bottom of i'io...:-ing = 100 Feet 

Notes: 
l. The st::-arification lines

repres-ent the B.?D:::-oxima '.:.e.
boundaries between soil typesi
and the tra:-:.sitions n>ay be
gradunl. 

2. For an explanation cf
penetration resistance values 

m�rke.d with aci 2.ste.:-isk (*) ' 
see page A-1. 

3. Groundwater leYe.l I;Jeasured
3 days a=:ce.:- �rill in;;.

. 

Peter Kaldveer and Associates 

GeattichniCJJ/ Conwlt1Jntl 

CONSIST, 

firm 

medium 
dense 

very 
s'.:.if f 

SOIL 
TYPE 

CH 

SC 

DEPTH 
{FEET) 

- 8 I -
- -

-

- -
r- 85 -

r- -
r- -
r- .. 

f- ... 

r-- 90-

I- -
I- -
I- -
I- -
r- 95 -
r- -

r- -

� 
o. 

, � 

� 

ML\ r-
"Tr-

- 100
r- -
I- -
r- -
I- -
- 105 -
- -
- -
- -
- -

c-11 o-
-

I- -
r-

f- -

r-115 -
- -
- -

- -
- -
H20-

z " 0 
; � 
< 

..__ 
"' 

" � 
w 0 
z J 

w !'l • 

53* 

I 7 

EXP LORA TORY BORING 
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ffi; ui 

z-�- w 13 �w 

�� Q. 
;,. -

u 0: 
Q 

' 

LOG 

A LAMEDA N1\V AL AIR STAT !Ocl HOUSING 

Alameda, C.olifornin 

PROJECT NO, DATE 60BING 
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Laooratory Tests 

HA.� See Plate Al2 
19-.67. passing 
No. 200 sieve 

-- -· 

MA, See Plate .AJ.3 
8.4% passiog 
No_ 200 sieve 

-··--· 

0 ;f. 

j ii 
I! Q m 

45 • 

11• 

8 22 

34 

....... ----- ---· -

51 • 

42 22 

82 • 

··-- ···:,d· , .. 2Ci 

E 
.9, 

i 
�a 
Cl t> 

104 

� . Equipment Rotary Wash � a. 
o. E • • 

Elevatroi, 114 feet Date 4/6/88 ow 

O • , ,--.___ 1 1/2 inches asphaltic coomce 1
2-1/2 inches aggregate base 

• • YELLOW-BROWN SAND (SP) 
• • ll!edimn dense -co dense, moi.it, FtLL 

5- • • .52...4/6/88 
, • fine-grained 

j 
• • sat�rated below 5 feet 

10-

15 

.. --

� 

DARK GRAY CUYEY SAND. (SC) 

"77 
. ... 
.. 
.. 
.. 
.. 

. . 

medium dense, saturated 

'----MOTTIED ORANGE-BROWN Ai."m GRAY 
SANDY CLAY (CL) 

stiff, saturated 

....:._ DARK m;r..ow-BR.OWN SAND 
�ith SILT (SP-SM) 

-·· -20::-. - ---· -- -

25-

10, 

30-

35-

· 10,

40-

. . . .

. . 
..
. . .. 
.. 
. . 
. . . ... 
.. 

. . . .

. . 
.. 
.. 
.. 

. . 
·-·
..

. --

'SK,\DN ""(;:, 

-

1:),c.. 

i 
E .-

] 
2� 

j] Labcratory Tes-rs m 

32. 

14. 0% ,>as.dog 49 18 
No. 200 sieve 

88 • 

---

Han:llngLil.,._,nA••o,;l•b• 

� Engineers. Geologists 
&GeoohySicists 

O!l�WN JOBl<VM&f\ 

RS 17978,003.04 

:a 2 
J:, if �-� D "'

00 40 (Continuation of Log} 

lll 

--

45 -

.. 
.. . . . .
. . 
.. 
.. 
.. 
' . 
.. 

becomes clayey at 41 feet 

50- .. 
color change to �ot:tled orange-broWD .. 
and gray and cementad at 50 feet -
bottom of test boring at 51-1/2 feet 

55-

60-

65-

70-

75-

60-

... -- . 

-- -

Log of Boring 2 

.-

-- ·- . - -· .. -- •" --

Intermed�ate Maintenance Facility Relocation 

··-·· 

-

Alameda Naval Air Scation 
A2 ila:i:.eda, California 

_.,=veo �r. 11£Vis� OAT1:: 

c.M 4/88 
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. .. 

Shear �trength (lbs/sq ft) ,; 
'

� 
--"' g m· 

-0 

9 

% pos ing 112 0 siev 2 

=9.3
. 

Push 

Push 

2D 

29 

2000(. P. 1) 41 

18 

15 

•�\#'.�.i.'"'/liF w

,. u 0 �-

�;- ;.;. 4) 

.g..!! �-£0.. •- c:. >,..C O.. E 

iool�� 
0 

30.7 

20.6 

89 . .,, 

5 

10 

15 

20 
I IH

l-!"1-: 
:-1 

25� 11.j'l u-1,-·
·I 

106 

30 

H 

35 

40 

J l.1 

li 

LOG ·Of B-GRiN.G 
-(IY\cin Substqifi-;;r 

Equipment" 8" Hollow Aug�r 

E/evction 113.3"' Dote_ 10/4/72 

S2... 

�" ASPHALT CONCRETE 
GRAY SAND (SP-SM) 

medium dense, wet, medium
groined 

GRAY CLAYEY SILT (MH) 
medium stiff, wet 

GRAY SILTY SAI--ID (SM) 
loo5.e, wet 
water level 10/4/72 
becoming sohJroted below 8' 

ORANGE-BROWN SILTY SAND 
(SM},- medium dense ro dense, 
soturoled 1 

color change to brown 1�·i: 18' 

becoming medium dense @30' 

Sec.TrnN b AS

She-or Strength (lbs/sq ft) 
�-' .c 
� -2! 

� -;� 
....9,- :z-1 
x-·j<ti ·";; -:5·1c. '$ 

J 18 
>- c a:..: E 

Q � �)Jt_ {Continuot\on of Lo9). , .. :1&,�· 
40:1141,11 ·��� 

110 

86 18,8 108 

_ _J �

45, 

,�'
50 

5i 

60 

6:i_ 

70 

" 

75; 

,d 
·-���01No, NUU..E�. LAWsoN & AssioolATES.I 

� Co,..,,,,Jlirtp $02,;'tn.�.an 

BROWN CU>.YEY SAND {SC) 
very dense 

BROWN SILTY SANO (SM) 
very dense 

�·P..lomedo No"oi Air Stotio;i b.otun'I. 

••Blow count converted !·o Sh:mdord 
renefrotion Resistance 

LOG OF B_ORING-
E!ec:tric:o!Dtstrfbu-J-io11 S-:zg;tem 

i�I 
l '

" ,,Ii.. �. <:,(\� 

·t if�;

Jt 
-i. :�;: 
.'.· _Vf"\ ?J. 

ti 

b. · s=6 002 04 
, .. -.,.,,gfl lO'll/?2·.·, A lamed□ Naval Air S11:.ltion 

t'-!.�e::-�:□_'!:,/.'._.-··- . ,'.'\P�f!';L._"r',(mrDff!: . !_ .- _ _ _  ; .. . 
.. Af-ometfo .. COt.ifonHot:·.:-'� .. ,.., -.�,::./4.:' •,;c•. 

Tu���¾,�}�l£,j-iJj���:�,_-:_,;[:,�9.�_{;. };;;f����it_�Jb,.�j_��}:�i��������������f 
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I 

l 

-1

, Shear Sfrength (lbs/sq ft)� . . 
� 
"' 

LOG OF BORING 2

(M:, in Substation) 
Equipment 8" Hollow Auger 
Elevation 113, 7 Date 10/5/72 

o,-....,..r--,---�-:------�-�--.,.
2" ASPHALT CONCRETE 

*Sieve Anolys s 
% pas, ing f-2 0 siev 
= 14.�

i 
. I 

10. 

2 

.. 4 

24. 

_19 __ 

6,7 98 

. 

. 
. .

.

5· • . 

. ' 

.

. . \"7 _,L_ 

' 

*10 � . .

,. 
' . 

·; 

15 . 

. 

. . 

. . 
. 

20 
,, ,. 
. 

.

.
.

. 
II! • 

25-
. 

. . 

• 

30· ·n 

35-

40-

GRAY-BROWN SIL TY SAND (SM) 
· medium ·dense

.. , 
:� •.. 

becoming very loose·below 4' •

inferred water level
saturated below 8'

..J 
..J 

LL. 

ORANGE-BROWN SILTY SAND 
(SM) - medium dense 

becomfng dense @ 24' 

becoming medium dense @ 29' 

hole caved to depth 7' 

stabilized water lev.el no.t 
recorded 

' 

HARDINO,MILLE:R, LAWSON & AS$QCIATE:S 

@. 
LOG OF BORING 2 

Elecfrii:: al DisiTibution System 

PLATE 
· Consulting Enginf!er',s

· 
-.. ,y,1( · · 

· Alameda Naval Air Station,,�No:· 5B66, 002. 04 Appr:!t::fl1i1/mr Date 10/17/72 
L_::.,:,.��'.:::'.:'.���::.;;;:.:.:.,::::;;:::::�:'.:.,..;.:,,:'.:'.'.'.:::'.:;'.:.'.:;�.i.�

_,.
-,A lameda . Ca Ii forn ia 
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I 

l 

1 

l 

I 

[ 

Shear Strength (lbs/sq ft) 

20 

Parti c le Siz( Analy 'is 1 1 

Consc lidatio n Test 

Parti c le Size Analy ) i s 27 

'?? /5 II 
U�/ 

45 

0 

5 

. . .
• 
. • .
. . . 
• • 

. . . 

• • 

. ' ' 

. . 

• • •

94.2 48 
10 ti 

19.8 110 15 . . 

l 9. l

l 9. l

l 03 
,. 

. . 

<"/· 
/,,. 

X.. 2- ,, .. , ;; 
u ' 

. .

108 �5 \'j• •.L --· 

30 

35 

LOG OF BORING 

Equipment 8 11 Hollow Auger
_____ ___:::..._ _______ _ 

Elevation 112.2* Date 4/27/77 

BROWN SILTY SAND (SP) 
loose ta medium dense, d ry 

color change to gray 
below 6-1/2' 
saturated be low 7' 

GREEt'-1-GRAY CLAYEY SILT (MH) 
soft, saturated 

· -' 

_, 
u.. 

GRt.Y-GREEN S!LTY SA�✓D (SM) 
medium dense, saturated, ,.vith 
occasiond she! [ fragments 

BROV/�� C LL.Yi:\. SAND (SC) 
dense, soturcJ-e-:l 

(Baring caved ro 4, 5' depJ·h) 

*l'-1aval Air Si·ation Datum
(MLLW plus 101.2')

*''Standard penetration resistance 
converted from field blow coun/·s 

LOG OF BORING l 
Auto Hobby Shop 

PLATE 

,, No. 8157,002 .03 Appr: cc,-,__,, Date 5/1 0/77 Naval 1\ir Sl·ation - Alameda, California 2.·.,.,, 

-

10 
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DAILL RIG Rotary Wash SURFACE ELEVATION l 13. 0 Feet± LOGGED BY F.M.

DEPTH TO GROUNDWATERNot Estahlished BORING DIAMETER 6 Inches DATE DRILLED l 0 /2 l /80

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

SAND (fine-grained). with silt brown 
and traces of clay 

SAND (fine-grained) with some grey 
silt and pockets of clay 

(FILL) f 

CLAY, si ltv (Bay Mud) grey 

SAND (fine-grained) with traces grey 
of silt 
SAND (fine-grained) with silt grey 

. 

CLAY, silty with some organics grey 
and shells and sandy lenses 
(Bay Mud) 

(grading without sandy lenses

and traces of organics and 
shells) 

CA 

Peter Kaid veer and Associates 

� tocnnical ConwltJJnts 

CONSIST. 

very 
dense 

medium· 
dense 

medium 
dense 

firm 
dense 

very 
loose 

very 
soft 

soft 

" 
w DEPTH J 

S<.JIL lFEETI < 
TYPE <n 

SM 
I- I -J_
I-

ISM I- 5 -

I- -

CH :� SP-� 
SM 
SM 

CH 

io 

I- -u 
I- -

-

I-

'-- l 5 -�
� - I
I- -�

� -

- -

-20 
- -�
- -

- -

- -

- 25 _.._
I- -/� -�
I- -

� -

._30
I- -/
I- -�
� -
� -
- 35 -

[ - -

- -

I- -

I- -

1--40 -

z ll.J -: 
0 U >-
j::: :Z LL 
<<' 
;: � � 
LI.I <ii 0 
ZwJ w a: <D " -
71 

18 

68* 

4 

push 
250 
psi 

push 
250 
psi 

push 
250 
psi 

push 
300 

psi 

4 

► 
>-

a: ;: ;;; w, z-
'w w "-
<h Cl U 
�z 

► "=-u �u
Cl 

20 109 

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATION HOUSING 
Alameda, California 

PROJECT NO. OATE BORING 
K529-3 l January 1981 NO. 2 

O w  
«J ::: !: 
Z <n h 
- l>", <.J -
,.._ Lu � .... 
Z

a;
.._,lll 

I.) ti. c:.: � V' h 
z • <n 

" 8 



, 

DRILL RIG Rotary Wash SURFACE ELEVATION 113, 0 Feet ± LOGGED BY F.M.

DEPTH TO GROUNDWATER Not Estab.li.she, BORING DIAMETER 6 Inches DATE DRILLED 10/21/80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

CLAY, silty with tr.aces of grey 
organics and shells 
(Bay Mud) (continued) 

_CLAY, silty, peaty (Bay Mud) ;mottled 
grey-
brown 

SAND (fine-grained) with some blue-
silt and traces of clay green 

CLAY, silty, peaty (Old Bay Mud) mottled 

grey-
green 

Peter Kaid veer and Associates 

Guotechnica/ Consu/rants 

SOIL CONSIST. TYPE 

firm CH 

soft 

firm 

firm CH-
Pt 

dense SM 

stiff CH-
Pt 

"' 
w 

DEPTH "•
, (FEET) 
< � 

- 41 -�
>-- -
- -

>-- -
- 45 
r 

-I 
1--

- -

>-- ... 

-50-
>-- -

- -
- -
-

-

- 55 -
- -[ - -

- -
>-- -

--60-
r- -

r- -

r -
>-- -

- 65 -
- -

-

I - --
- -

r 
-

-70-

>-- -

>--

-

.! w-, 
2ut 
� � � � 
"' >-- "" 
.... Ill :! 
w-o 
Z�..J 
� a: s.

10 

�ush 

300 

�Si 

5 

pusr 
400 

psi 

- 75 -IS 
24*

-

-

>--

. -
-
-

>---8 0 -

a: ;: 
w z 
>-- w

�� 
" 
u 

I 
i 

EXPLORATORY BORING LOG 
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ALAMEDA NAVAL AIR STATION HOUSING 
Alameda, California 

PROJECT NO. DATE BORING. 

K529-3l Jm,uo.ry 1981 NO. 2 
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DRILL RIG Rotary Wash SURFACE ELEVATION 11 J. 0 Feet :': LOGGED BY F.M.

DEPTH TO GROUNDWATER Not Establi shec BORING DIAMETER 6 Inches DATE DRILLED 10/2\/80 

2 w-: -; /: a w 

DESCRIPTION AND CLASSIFICATION 0: 2�ta-: lJJ ::;: ;;: 
"-, a: ;: "' z //) ... 

DEPTH ci � V) w z - V} t.? -J 

�� · 'z w .z � Q 
I- VI :: �w 

/FEET) ::; �z au 0 a: w:.:: 
SOIL < "'en o 

,. ;?:, u a. cc -
DESCRIPTION AND REMARKS COLOR CONSIST. "' ZwJ 0 :.: 5 .t;j TYPE �a:!!!. " => " 

CLAY, silty, peaty (Old Bay Mud) :nettled stiff CH- 81 -o;rey- -
(continued) Pt 

'rOWTI -

CLAY, silty, peaty (Old Bay Mud) mottled very CH 
-

srey- stiff -
brown 

85-

[I - - 26 

... -
-· - i; 

-

CLAY, silty with some sand (fine- blue- very CL -90-
grained) green stiff 
Bot torn of Boring = 91 Feet - -

- -
-

Notes: 
95 --

1. The stratification lines
represent the approximate -

boundaries between soil types - -

and the trans it ions may be '- -
.gradual. � -
2. For an explanation of Hoo-
penetration resistance values '"' -
marked with an asterisk (*) ' � 

see page A-1. 
'"' -

L- -
�105 -
L- -
� -
... -
- -
rl 10-
- -

.... -

I- -
.... -

L-) 15 -
� -

.... -

� -

'- -

f-i20-

EXPLORATORY BORING LOG 

Peter Kaid veer and Associates ALAMEDA NAVAL AIR STATION HOUSING

Alameda, California 
GMtochnical Conw/rants 

PROJECT NO. DATE BORING 

K529-31 J.anuary 1981 NO. 2 



DAILL RIG Rotary Wash SURFACE ELEVATION] 13. 0 Feet ± LOGGED BY F.M.

DEPTH TO GROUNDWATER Not Es tab.li shed BORING DIAMETER 6 Inche.s DATE DRILLED 10/22/80 

DESCRIPTION ANO CLASSIFICATION 

DESCRIPTION AND REMARKS COLOR 

. CLAY, silty with sand .(fine- mottle, 
grained) browns 

SAND (fine-grained) with some brown 
silt and traces of clay 
(grading with pockets of clay) 

(FILL) t 

SAND (fine-grained) with traces grey 
of silt 

CLAY, silty with traces of grey 
shells and organics 

(Bay Mud) 

(grading with less shells and 
organics) 

CA 

Peter Kaldveer and Associates 

Geotochni�I Corrsu/tNJts 

Sull 
CONSIST. TYPE 

very CL 

stiff 

medium SM 

dense· 

medium SP

dense 

very CH 

soft 

. 

soft 

,r 
w 

DEPTH a 
0. 

ffEET) � 
< � 

I -ll 
'- -

�rr 5 -

'- -

... -

'-

- -rr
-lo
... -

- -

- -

-
'- I 5 -
- -7 
- -� 

·'- -1---

'- -

'-20

� -

� -

'- -

... -

� 25. -
� -

-

- -

I- -

I 

� 

�30 

-U'-

I- -

I- -

I- -

� 35 
... -

... -

'- -

... -

Ho -

'---

L 

.:: U/...., � .. Q u >-
,:: ;Z u.. ,r � Ci 
< <� w, z-

��� � ::'. w� 
ou 

��9 � z 0. 
0 �-

� 0: � u "' 
" 

23 

26 

17 

push 
250 

psi 

push 
250 

psi 

push so 
250 71 58 
psi 

2 

push 
300 

psi 

EXPLORATORY BORING LOG 

ALAMEDA NAVAL AIR STATION HOUSING 
Alameda, California 

PROJECT NO. DATE BORING 

K529-Jl .Ji1[lUc.l ry 1981 NO, 3 

0 IJ/ 
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���� 
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.z � t; �o 

u



DRILL RIG Rotary Wash .SURFACE ELEVATION 113.0 Feet :t LOGGED BY F.M.

DEPTH TO GROUNDWATER Not Esta blishec BORING DIAMETER 6 T nches DATE DRILLED ] 0/:12/80 

DESCRIPTION AND CLASSIFICATION 

DESCRIPTION ANO REMARKS 

CLAY, silty with traces of 
shells and organics (Bay Mud) 
.(continued) 

(grading with organics) 

COLOR 

grey 

Peter Kaldveer and Associates 

Geatechnical Consu/wnt, 

SOIL 
CONSIST. 

TYPE 

soft CH 

firm 

C: 
DEPTH 

w 
J 

� 

, (FEET) < 
"' 

- 41 -
�

.... -

- -

I- -
.... !\5 -�
I- -I 
I- --

-

I-

'--50-

I- -

I- -

I- -

.... -

.... 55 �
I- - / 
I- --

I- -

\...- -

>-60-
\...- -

I- -

I- -

\...- -

I- 65 -�
-

I
-�

-

I- -

1-70-
I- -

.... -

I- -

I- -

1- 7 5 -
.... -

I- . -

.... -

I- -

i-,9Q -

-

�

z t.,; -i s
Ou,-
;: z l.l. a: ;:: 
< ,( U) I:' z 
� ti 3: -< w 

3: ,-w U}O z
ZwJ 0 
:t' a: !£ () 

3 

oush 
300 
psi 

.. 

push 

350 
psi 

�ush 

350 
psi 

I 
pus! 
350 
psi 

EXPLORATORY BORING LOG 

E 
� 

z-
� u. 
oU 

>- :!:. 

ALAMEDA '1AVAL AIR STATION HOUSING 
AL:imeda, California 

PROJECT NO. 

K529-11 

. 

DATE BORING 

January l 98l NO. 3 

w 
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DRILL RIG Rotary Wash SURFACE ELEVATION l 13, 0 Feet t LOGGED BY F.!'L 

DEPTH TO GROUNDWATER Not Es tab] i.shed BORING DIAMETER 6 Inc hes DATE DRILLED 10/22/8() 

z w-: -. 

t 
" w 

DESCRIPTION AND CLASSIFICATION g � t: 
. w > I 

� 0: ;: :.: in 1-,, 

DEPTH w
� ;! � 

� - VJ O -" w, z- � UJ Z ,... � �. 3: ,_ w w u. 8�£� 
SOIL 

(FEET) � 
��3 �z c,U 

DESCRIPTION AND REMARKS COLOR CONSIST. i,\ 0 >- e,_ z 5 ';; TYPE � a: !:?. u :, u 

CLAY, silty with .orgnnics grey firm CH 
8 I --

(Bay Mud) (continued) 

CL�Y, silty (Bay Mud) grey stiff CH � -
,.._ -

,.._ 85 -

� ,.._ - l B* 61 61 
,.._ -

L.. - ..

,.._ -
L.---90-

L.. -
,.._ -

'- -
,.._ -
,.._ 95 

L.. -

,.._ -
,.._ -
L.. -

Hoo-
-

CLAY, silty with some sand black very CL 
,.._ -

(fine-grained) stiff ,.._ ·-

,.._ I 05 -

Bot tom of Boring = 106 Feet ,.._ -

,.._ 
Notes: 
1. The stratification lines

- -

represent the approximate HID-
boundaries bet'Ween soil types ,.._ -

and the transitions may be ,.._ -

gradual. -

2 •. For an explanation of - -

penetration resistance values -11 5 -
marked with an asterisk (*) , ,.._
see page A-1. -

'- -
,.._ -

f-i20-

EXPLORATORY BORING LOG 

Peter Kaldveer and Associates ALAMEDA NAVAL AIR STATION !·IOUS l.'!G

Alcimeda, Californir1 

Geotschnial Consu/a,i,t, 
PROJECT NO. DATE BORING 

KS29-Jl Junuo.ry 1981 NO. 3 



Ti, pe of Boring, ___ �S�"�R=o=tc=:\ r�v�------

te: DH - Do\'ln Hole Hammer 
300 lbs., 30'' drop 

SH - California Sampler 
l �-0 1 b s . , 30" drop

STP- Standard Penetration Sampler 
140 lbs., 30" drop 

Surtaee Elevstlon 

2" Asphalt & Dense Dark Brovm Silty Sand 

Hedi urn Dense 
1v/silells 

Lioht 
.. 

Grey Brmvn Silty Sand 

Loose to Medium bense Light B ro1•1n v 
Silty. Sand -

5oft G r�i::n Gr-e11 Siltv Clav
--

:•�eGi Lfftl �(;tiS:.':: Blue Grey Silty Sane! 
--

i·iedi urn Dense to Dense Ora1i9e 8rm·m to 
D �,ct BrO\m Si 1--::y Sand

---

Dense to Very Dense Brown w/Orange Gro,m 
Silty Sane'. •,1/Some Clay 

J 

Remarks_·---,---------------

No. 

diam. 

211 -
2 

----

�5=.:;;:,,.-·-·--·-
':"-. ' ·• --·-- .�-

iO- ulr�)ii' 
---J.,._ 

-·
2"-

5 
-·

. 

2-1/2"
20-

6
--�-="

==:· ..- z'ii'
7 -·--

-----zn-

30- 8
-· "''"""' 

..... 
...•.• ... 

211 
-

.. 
9 
----·---

2" 

16 1 04 

12 
10 

7 

l 6 106

_, 
113 0l� 

32 l 06 

59 110 

52 107 

� 
. " 
5 7: 
- ru w •• 
·- c:: 
0 0 
E u 

l 5

21 

19 

20 

20 

22 

1340 

1330 

960 

610 

640 

SH 

SH 

other 

tests 

SH 

SH 

DH 

S" r.

DH 

SH 

DH 

1-------...,--,---•---------- 40--:-- l 0
Very Dens2 Gr2y Brown Fine Silty Sand 

Medium Dense Blue Grey Clayey Sand 

Dense to Very Dense Blue Grey Silty s·ani:I 
to Clayey Sand 

r-------1 SH 

-

-

50-11
t----_•"· l 9 11 2 l 8 SH 

2"-
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APPENDIXD 

SECTION E-E' 

Borelogs 

EN3EO 
INCORPORATED 



BORING 
IISlB

LOG __ 

JOB NO' __ 72_6_-_3_0 __ _ DATE DRILLED�' __ z_/_6_;-_i9_�_
JOB NAME' Hazard Stornge. NAS. Alameda SURFACE ELEV. ,. _ ____,,_11"-'3"-----

DA TUM' M.S.L.EQUIPMENT, DRILLING Rotary Wash

::::"' 
Q. 

E 0. 
0 "' 

tf) 0 

l½

4 

7½ 

14 

(I> ,e0 

"" - � 
c" 

3' - - Q) 
,,, 'E 0 � 

- "' ·o 0 '° a. ::,; u

65 7 

26 17 

36 20 

29 21 

63 

SAMPLER TYPE DRIVE WEIGHT-LB HEIGHT OF FALL - IN
HlSplit Spoon, 2',,'' I .D. 380

C C -
v, I ·c .c " u ·v; ·-=::;) °' "-. = ·- u "" tf) <n C 

""(I> 0. -0. O U 

6� 
Q) ::>-·-

0 o-

Description

b1ch of Asphalt Concrete
bJChes of Base Rock

113 SP Sand, fine-grained, brown,

103

dense,

Free water s1.:r£ace al 92 feet. 

110 • 

108 Grades grayish-bro,m

damp

Interbedded layers of fine bluish-gray
52..7':1 and soft "B'")' Mud"

SP-
15 I I C.L! \c=='=='===s===f====lc===i,s,===i==================c��=-·--c== 

Tot.al Depth 1 512 feet 

-

7 



.S-EC.-TIO� iS A:r:.
..----------;.... _________ ..,-__________ ---·-"··----------

' 

I 

l 
I 
I 

' 

' 

Sbeor Strength (lbs/s9 ft) 

.. 

CD 

I 

CD� 000 

CD' 000 

0 
0 
0 
M 

-800

I 

' 

0 
0 
0 
N 

' 
I 

; 

·--

��u
�..-.::: 

.C" l:::., � 
..c 5. 

. 0.. E

gy I 50 

)'1 ,.\.,. 8 )0'?

?0.8 107 

20,2 108 

18, S 113 

� g (Conrinuation of Log) 
o.' ...... ..------------------

IO' 

151 

20• 

25 

40 

45 

50i 

55 ·, '
'

60i 

65,

GRAY BROWN SILTY S.<\�,D (SM) 
· dense, so turatecl

BLUE GR/1,Y SILTY SA�,ID ISi.Ji) 
dense, soiurot·fJd, slightly cernt�nred 

D;\/11< BLUE GRAY CLi-.YEY SILT 1/v\L) 
di Ff, �.c,_/ ural"ed 

f.'li\F:.i< G,f!.1\Y S;\i..,�D :''.·iP) 
m0diurn ch::n:'.,;:1 1 ·,aru101"£>d 

FH \ H. G[U\Y CL,'.� YE:Y S/\t·-ID {SC) 
dense I wf·,rc1ft1d 

BLUE GIU,Y SILTY SM·,/[) (SM) 
den�<�

1 
WliJ1ated 

BLUE GR/'.l.Y CLAYtY SILT 1/··J\H) 
-� dlff, $Ctural·ed 

-BLUE GP.i\Y S,\f•.JD {SF)
dense, �oturati::d

8 LI IE GRAY '.J./, YE Y SI LT (t✓,H )
· �tiff', saturcited

LOG OF BORll'-IG 2 PLATE 

Proposed Pc1'1nlinn and Sh·ippit-1g Facili hes
70 1 AlomeJu rsaval Air Stat ion 3 

------.. �-..,-· ----•--tL------•OD -=-




